- GAS-FIRED FURNACES
UPFLOW & DOWNFLOW MODELS
STYLE A

INSTALLATION
INSTRUCTION

Supersedes: 650.55-N6W (1189)

650.55-N6W (1289)

035-08708

MODELS PDSU, DS, CU, DC; STYLE A

GENERAL

These Category | furnaces are designed for residential in-

stallation in a basement, closet, recreation room. attic or

garage. They are designed for natural gas-fired operation. A

Bropane (LP) conversion kit (except Lo Nox units) is availa-
le to qualiltied distributors and dealers.

Any additions, changes or conversions required in order for
the apgliance to satisfactorily meet the application must be
made by a CES distributor or other qualified agency, using
factory specified and/or approved parts.

Installer should pay particular attention to the words:

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 damage may occur if installation procedures are
not handled properly.
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Product Generation

Product ldentifier
SU=Upflow, Stdg. Pilot
DS=Downflow, Stdg. Pilot
CU=Upflow, Spark Ignition
DC=Downflow, Spark Ignition

Voltage Code

Type Drive and CFM

Type Gas
N=Natural Gas
P=Propane
L=Low NOx Natural Gas

Nominal Capacity

NOTE: A complete list of model numbers appears in Table 1.

LIMITATIONS

These furnaces should be installed in accordance with all
national and local building/safety codes and requirements,
or, in the absence of local codes, with the National Fuel Gas
Code, ANSI Z223.1-latest edition.

See Table 1 for application limitations. A.G.A. design certifi-
cation does not include mobile home installations. A com-
bustible floor base accessory is required for all combustible
floor applications of downflow furnaces.

A gas-fired furnace for instaliation in a residential garage
must be installed so that the burners and the ignition source
are located at least 18 inches above the floor and positioned
or protected to avoid physical damage by vehicles.

Furnaces shall not be installed directly on carpeting, tile or
other combustible material other than wood flooring.

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

The furnace area must not be used as a broom closet or
for any other storage purposes, as a fire hazard may be
creaied.

WARNING: Blower and burners must never be operated with-
out blower door in place. This is lo prevent drawing of dan-
gerous fumes (which could contain hazardous carbon
monoxide) into the home, which could result in personal
injury or death.

The draft hood shall be installed so as to be in the same at-
mospheric pressure zone as the combustion air inlet to the
furnace.

WARNING: If this furnace is replacing a previously common-
vented furnace, it may be necessary lo resize the existing
vent line and chimney o prevent oversizing problerns for
the other remaining appliance(s). See National Fuel Gas
Code (ANS! Z223.1-latest edition).

The following steps shall be followed with each appliance
remaining connected to the common venting system placed
in operation, while the other appliances remaining con-
nected to the common venting system are not in operation:

1. Seal any unused openings in the common venting system.

2. Visually inspect venting system for proper size and horizon-
tal pitch and determine there is no blockage or restriction,
leakage, corrosion or other deficiencies which could cause
an unsafe condition.

3. Insofar as is practical, close all building doors and windows
and all doors in 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 appliances not connected to the common
venting system. Turn on any exhaust fans, such as range
hoods and bathroom exhausts, so they will operate at max-
imum speed. Do not operate a summer exhaust fan. Close
fireplace dampers.

4. Follow the lighting instructions. Place the appliance being
inspected in operation. Adjust thermostat so appliance will
operate continuously.

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

6. 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,
windows, exhaust fans, fireplace dampers, and any other
gas burning appliance to their previous conditions of use.

7. i improper venting is observed during any of the previous
tests, the common venting system must be corrected.

8. Any corrections to the common venting system must be in
accordance with the National Fuel Gas Code Z223.1-
latest edition. If the common vent system must be
resized, it should be resized to approach the minimum
size as determined using the appropriate tables in Ap-
pendix G of the above codes.
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CLEARANCE FOR ACCESS

Ample clearances should be provided to permit easy access
for cleaning of the unit. The following minimum clearances
are recomended:

1. Twenty-four inches between the front of the furnace and

an adjacent wall or another appliance, when access is
required for servicing and cleaning

TABLE 1 — LIMITATIONS AND PHYSICAL DATA

2. Eighteen (18) inches at the side where access is required
for passage to the front when servicing or for inspection
or replacement of draft hood or flue connections.

NOTE: In all cases, accessibility clearances shall take prece-
dence over clearances for combustible materials, where ac-
cessibility clearances are greater.

Hg. | ss Air C:\:nhga? Max. Blower Max. _ Min. Wire
Mode! Number Cap.| - Out e A Air Quere | it | size (awe)
put put Temp. | Temp. D w Prot. @75' Cir.
MBH | MBH | °F Rise °F |any| any |HP (One-Way)
UPFLOW MODELS
+PDCU-LD10L030 30 23 | 25-85 520 150 10 6 174 15.0 . 8.0 14
PDSU/CU-LDOBNO40 | 38 29 | 35-65 555 165 4 1/6 15.0 2.0 14
PDSU/CU-LD10N040 38 29 20 - 50 795 150 6 1/4 15.0 8.0 14
+PDCU-LD12L080 57 45 | 40-70 725 170 10 6 1/4 15.0 9.0 14
PDSU/CU-LDO8SNOB5 65 51 45-75 755 175 6 1/5 15.0 8.0 14
PDSU/CU-LD12N065 | 65 51 3565 900 165 10 6 1/4 15.0 9.0 14
tPDCU-LD16L075 75 60 | 30-60 | 1155 160 10 10 |13 15.0 9.0 14
PDSU/CU-LDO8BNOBD | 75 56 | 55-85 795 185 9 6 |15 15.0 8.0 14
PDSU/CU-LD12N080 | 78 59 | 40-70 | 1010 170 10 6 |14 15.0 9.0 14
PDSU/CU-LD12N090 | 90 69 | 50-80 960 180 9 9 |14 15.0 9.0 14
PDSU-LD16N090 90 690 | 30-60 | 1390 160 10 10 [1/3 15.0 9.0 14
+PDCU-LD20L090 90 72 | 40-70 | 1135 170 2k 10 |12 20.0 17.0 12
PDSU/CU-LD12N105 | 105 80 | 55-85 | 1040 185 9 9 |14 15.0 9.0 14
PDSU/CU-LD16N105 | 105 80 | 35-65 | 1460 165 10 10 113 15.0 9.0 14
*PDSU/CU-LD20N105 | 105 80 30-60 | 1620 160 11 10 |12 20.0 17.0 12
PDSU/CU-LD16N120 | 117 | 88 40-70 | 1515 170 10 10 |1/3 15.0 9.0 14
*PDSU/CU-LD20N120 | 117 88 3565 1665 165 11 10 |12 20.0 17.0 12
PDSU/CU/LD16N140| 140 | 106 | 55-85 | 1390 185 10 10 |1/3 15.0 9.0 14
*PDSU/CU-LD20N160 | 157 | 118 | 45-75 | 1850 175 11 10 (10| 200 170 - 12

*PDCU-MB30N180

DATA TO BE AVAILABLE AT A LATER DATE

DOWNFLOW MODELS

PDDS/DC-LDOBNOES | 65 50 |35-65 | 905 165 10 6 |14 15.0 8.0 14
PDDS/DC-LD12NCBO | 78 60 |35-65 | 1110 165 10 8 |14 15.0 8.0 14
PDDS/DC-LD14N105 | 105 | 80 |50-80 | 1120 180 10 8 |13 15.0 9.0 14
PDDS/DC-LD16N120 | 117 | 89 | 45-75 | 1390 175 10| 10 {12 200 17.0 12

"PDDS/DC-LD20N140 { 140 | 106 | 45-75 | 1620 175 11 11 1.0 200 17.0 12

NOTES: * For side return applications, these models require either both side inlets or the use of the optional single side double
return filter cabinet accessory to provide the necessary filter area (1FF0315).

+ These units are Lo Nox emission models that meet South Coast and Bay Area Lo Nox standards.
All filters supplied with the furnace are high-velocity, cleanable type.

UG/CG models are standing pilot furnaces.
US/CS models are equipped with spark ignition.
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UNIT PREPARATION

Make sure all shipping material has been remdved from the
furnace. See the tag taped to the gas manifold for removal
of shipping support.

REMOVE SHIPPING SCREWS

Upflow Models—Remove the shipping screws from the
angle at the top rear of the heat exchanger.

Downflow Models—Remove the shipping screws from the
bottom of the rear panel to free the heat exchanger. Also re-
move shipping brace from the front of the motor housing.

Belt-Drive Models— Remove the shipping angle at the motor
adjusting bolt.

CLEARANCES TO COMBUSTIBLES

Minimum clearances from combustilble construction are in inches.

PD Upflow Upflow
Clearances 030, 040 Only | 60 and Above |Downflow

Pri. Alt. Pri. Alt. All

Top 2 1 2 1 1

Front 6 6 6 6

Rear 0 0 0 0 0

Sides

Single Wall Vent ”2_. 2 . ”.0. “0 )

B-1 Vent IR RRR i e K w0 o

Flue

Single Wall Vent 6 . _'6 B 6'_

B-1 Vent S I B S e

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 spe-
cifications.

2. Meet the requirements and recommendations of ACCA
(Air Conditioning Contractors of America).

3. Be installed in accordance with standards of NFPA (Na-
tional Fire Protection Association) as outlined in NFPA
pamphlets 90A and 90B.

4. Create a closed duct system. The supply duct system must
be connected to the furnace outlet and the return duct
system must be connected to the furnace inlet. Both supply
and return duct systems must terminate outside the space
containing the furnace.

5. Generally complete a path for heated or cooled air to
circulate through the air conditioning and heating equip-
ment and to and from the conditioned space.
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DUCT CONNECTIONS

After the unitis in the desired position, fasten the supply and
return ductwork to the furnace duct flanges. Fiexible duct
connectors are recommended to connect both the supply
and return ducts to the furnaces.

DOWNFLOW FURNACES

Before connecting the return air ductwork to a downflow fur-
nace, see the downflow furnace filter section of this instruc-
tion. The supply air ductwork connects to the bottom of the
furnace.

UPFLOW FURNACES

Ductwork may be connected to an upflow furnace in one of
the following three ways:

1. Bottom Return — Before attaching the ductwork to the
furnace botom flanges, see the upflow furnace filter sec-
tion of this instruction.

2. Side Return — Cut a hole in the side panel of the fur-
nace using the right-angle markings (See Fig. 1) as a
guide for position and size of the opening. Install a sin-
gle side return filter frame accessory if one is required.
If this accessory is not needed, the ductwork can be fas-
tened directly to the furnace opening.

WARNING: The right angle markings (See Fig 1) indicate
the area required for proper operation of the furnace.

R NG

RigH | L=—m— —J

ANGLE

MARKINGS™

FIGURE 1 — SIDE RETURN CUTOUT MARKINGS

FRONT OF
FURNACE

CAUTION: The 26-1/4” (cabinet width) models will require
both side inlets or the use of the optional double filter sin-
gle side return or one side and bottom fifter frame io pro-
vide the necessary filter area.

3. Rear Return—Make an opening in the rear panel of the
furnace using the dimensions and location shown in Fig-
ure 2. Dimension A will vary with the furnace casing width.
Install the return air plenum accessory if one is required.
If a plenum accessory is not needed, the ductw_ork can pe
fastened directly to the furnace opening. In this case, fil-
ters must be field-supplied and of the high-velocity type.
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WIDTH 12-1/4 1 16-1/4 | 22-1/4] 26-1/4] 32-1/4
DIMENSION A 9-3/4 | 13-3/4 | 19-3/4] 23-3/4| 29-3/4
DIMENSION B 14 14 14 14 17-1/2

FIGURE 2 — PROPER OPENING LOCATION
FOR REAR RETURN APPLICATIONS

FLUE CONNECTIONS

Connect the flue piping from the chimney to the draft hood.
Be sure the flue piping is installed properly.

For furnaces for connection to gas vents or chimneys, vent
installations shall be in accordance with Part 7, Venting of
Equipment, of the National Fuel Gas Code, ANSI
Z223.1-latest edition, or applicable provisions of the local
building codes.

Vent connectors serving Category | and Category Il
appliances shall not be connected into any portion of me-
chanical draft systems operating under positive pressure.

CAUTION: When installing downflow furnaces, you must
extend the flue pipe through the flue housing in the
blower section and attach it to the collar on the draft
hood. If this is not done, harmful flue gases will enter
the blower section (See Fig. 3).

FLUE CONNECTS TO
ORAFT HOOD COLLAR
8ELOW BLOWER DECK

J

FLUE
- HOUSING

DRAFT
HOOD

DRAFT MOQD COLLAR

FIGURE 3 — DOWNFLOW FLUE CONNECTION

WARNMNING: This furnace shall be connected to a factory
built chimney or vent complying with a recognized
standard, or a masonry chimney lined with a lining
material acceptable to the authority having jurisdic-
tion.

WARNING: The draft hood must be in the atmospheric
pressure zone as the combustion air inlet to the fur-
nace.

WARNING: This furnace shall not be connected to a chim-
ney flue serving a separate appliance designed to burn
solid fuel.

LOCATION

Allow clearance from combustible materials as listed un-
der "CLEARANCES”, ensuring that service access is al-
lowed for both the burner and blower. The unit must be in-
stalled in a level position.

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

The furnace should be located:

1. As near the chimney or vent as is practical.

2. As centralized with the air distribution system as pos-
sible.

3. In an area where ventilation facilities provide:
a. Satisfactory combustion of gas.
b. Proper venting.
c. Safe limits of ambient temperature under
normal operating conditions.

4. Where it will not interfere with proper air circulation in
the confined space. When normal infiltration does not
meet air requirements, outside air should be intro-
duced.

5. Where the flow of combustion and ventilating air
through the air openings and into the combustion
chamber will not be blocked.

6. Where it will not interfere with the cleaning, servicing
or removal of other appliances.

CONFINED SPACE INSTALLATION

The following must be considered to obtain proper air for
combustion and ventilation in confined spaces:

1. Air Source From Inside the Building —
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Two permanent openings, one within 12 inches of the
top of the confined space and one within 12 inches of
the bottom, shall have a free area of not less than one
square inch per 1,000 Btuh of total input rating of all
appliances located in the space. The openings shall
communicate freely with interior areas having adequ-
ate infiltration from the outside.

NOTE: At least 100 square inches free area shall be used
for each opening.

2. Air Source From Outdoors —
Two permanent openings, one within 12 inches of the
top of the confined space and one within 12 inches of
the bottom, shall communicate directly, or by means
of ducts, with the outdoors or to such crawl or attic
spaces that freely communicate with the outdoors.

a. Vertical Ducts - Each opening shall have a
free area of not less than one square inch per
4,000 Btuh of total input of all appliances lo-
cated in the space.

EXAMPLE:

Total input of all appliances =
4000

Square inches of free area

b. Horizontal Ducts - Each opening shall have a
free area of not less than one square inch per
2,000 Btuh of total input of all appiiances
located in the space.

NOTE: Ducts shall have the same cross-sectional area as
the free area of the opening to which they are connected.
The minimum dimension of rectangular ducts shall be
three (3) inches.

3. Louvers, Grilles and Screens.

a. In calculating free area, consideration must
be given to the blocking effect of louvers,
grilles and screens.

b. Ifthe free area of a specific louver or grille is
not known, refer to Table 2 to estimate free
area.

TABLE 2 - ESTIMATED FREE AREA

Wood or Metal
l.ouvers or Grilles

Wood 20-25%
Metal 60-75%t%

Screens* 1/4” mesh or larger 100%

* Do not use less than 1/4” mesh
T Free area of louvers and grilles varies widely; installer
should follow louver or grilie manufacturer’s specifications.

4. Special Combustion and Ventilation Considerations

Operation of a mechanical exhaust, such as an exhaust
fan, kitchen ventilation system, clothes dryer or fireplace
may create conditions requiring special attention to avoid

Central Environmental Systems

650.55-N6W

unsatisfactory operation of gas appliances.

The size of combustion air openings previously discussed
shall not necessarily govern when special engineering as-
sures an adequate supply of air for combustion, ventila-
tion, and draft hood dilution.

Where the return duct system is not complete, the return
connection must be run full size from furnace to a location
outside the utility room or basement. For further details,
consult Section 5.3, Air for Combustion and Ventilation of
the National Fuel Gas Code, ANSI 7223.1-latest edition.

VENTING SYSTEMS

CHIMNEY

All gas furnaces must be vented. The area of the chimney
shall not be less than the area of the largest vent connec-
tor - plus 50% of the areas of any additional vent connec-
tors attached to it. The following table lists the required
chimney areas for various sizes of vent connectors.

Required Chimney Vent Areas

Vent Pipe Chimney Area
Diameter (Inches) (Square Inches)
4 12.6
5 19.7
6 28.3
7 38.5

NOTE: For oval pipe, use applicable round pipe size.
Existing chimneys should be:
1. Free from soot, leaks and obstructions.
2. Of the proper height to prevent downdrafts (See Fig 4).
3. The furnace cannot be vented into a chimney which
serves a mechanical draft system operating under
positive pressure.
New chimneys should conform to local building codes, and

utilities should be contacted for requirements.

More

Than
1 et
Less 10
Than
1R 10" === Height above any
* roof surface within
211, MIN i 10-feet horizon1ally

3-ft. min..Gas

- MIN,
Vent or Chimney 21t MIN

3-tt. min. Gas
RIDGE . Vent or Chimney

S N

—

FIGURE 4 - TYPICAL CHIMNEY LOCATIONS,
BACKDRAFT REDUCTION
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VENT CONNECTOR PIPE

The vent pipe should be the same size as the draft hood
outlet opening, and should slope upward 1/4-inch per
linear foot from the unit to the chimney, using the least
number of elbows possible. Aluminum or galvanized pipe
is satisfactory to most gas applications, but local practice
will generally determine the material to be used.

The furnace cannot be vented into a chimney which serves
a mechanical draft system operating under positive pres-
sure.

FILTER DATA
The type and size of filter(s) to be used are shown in Table 1.
DOWNFLOW FURNACE FILTERS

Downflow furnace filters are installed above the furnace,
extending into the ductwork as shown in Figure 5. Branch
ducts must enter above the height of dimension FH.

The filter rack should be secured to the center of the front
and rear flanges at the furnace’s return air opening. Drill
a hole through the rear duct flange into the filter rack and
secure it with a sheet metal screw.

FH = THE MAX. HEIGHT THAT

CASING SIZE DIMENSION FH
16-1/4 12-3/14" FILTERS WILL EXTEND INTO
22.1/4 117 THE RETURN DUCT WORK.
26-1/4 8-1/4"

FILTER RACK

{FACTORY SUPPLIED)
x AACK AND FILTERS SECURED
INSIDE BLOWER SECTION

FOR SHIPMENT

NOTE: FILTER ACCESS THRU DUCT-
WORK MUST BE PROVIDED FOR
REMOVAL AND CLEANING.

FILTERS

CROSS SECT. A-A
IWITH PLENUM AND FILTERS)

FIGURE 5 — DOWNFLOW FILTERS

UPFLOW FURNACE FILTERS -
12-1/4, 16-1/4 and 22-1/4 inch widths

All 12-1/4, 16-1/4 and 22-1/4 inch wide furnaces are
shipped with filters mounted on the left side. Filters may be
relocated to the bottom or right side as follows:

The wire retainer must be moved if the return air applica-
tion requires moving of the filter from the side to the bottom
location or vice versa. When relocating filters, it may be
necessary to trim the filter to the proper size.

The ends of the retainer are attached to the rear panel in
two metal loops (See Fig. 6). The ends must be squeezed
together to free them from the loops. The retainer may then
be moved to the new location, and the ends inserted in the
loops on the rear panel at the new location. Loops are pro-
vided for retainer location to accommodate filter application
on the bottom or either side of the furnace.

To remove a filter from the bottom location, push the closed
end of the filter retainer to the left until it clears the clip on
the furnace base, which acts as a catch for the retainer.
When the retainer is clear of the clip, lift up. The retainer
will pivot in the loops. This will expose the filter to allow re-
moval. To re-install the filter, simply reverse this procedure.
To remove a filter from the side location, push the closed
end of the filter retainer down until it clears the clip on the
furnace base, which acts as a catch for the retainer. When
the retainer is clear of the clip, it will pivot in the loops.
Swing the retainer toward the center of the furnace. this will
expose the filter to allow removal. To re-install the filter,
simply reverse this procedure.

UPFLOW FURNACE FILTERS -
26-1/4 inch casing width

26-1/4 inch wide furnaces are shipped with filters mounted
in the bottom. In addition, the 26-1/4 inch model has a side
filter.

For filter removal in 26-1/4 inch models, follow the same
procedure as with the smaller cabinet width furnaces.

Side
Application

Retainer

Bottom
Application

FIGURE 6 — FILTER RETAINER
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SUPPLY

GAS PIPING

NQOTE: An exiernal, manual shutoff valve must be in-
stalled upstream of the furnace gas controls and wit-
hin 6 feet of the furnace.

A 1/8” NPT plugged tapping, accessible for test gauge
connection, must be installed immediately upstream
of the gas supply connection to the furnace.

The furnace and its individual shutoff valve must be
disconnected from the gas supply piping system dur-
ing any pressure testing of that system at test pres-
sures in ecess of 1/2 psig.

The furnace must be isolated from the gas supply
piping system by closing its individual external ma-
nual shutoff valve during any pressure testing of the
gas supply piping system at test pressures equal to
or less than 1/2 psig.

CAUTION: Never apply pipe wrench to body of combi-
nation automatic gas valve. Wrench must be placed
on projection or wrench boss of this valve when in-
stalling piping to it.

EXTERNAL MANUAL SHUT-OFF VALVE

GROUND UNION JOINT CAN BE
INSTALLED INSIDE OR OUTSIDE UNIT

: * ALL EXCEPT 030 AND 040 MODELS
FIGURE 7 ~ RECOMMENDED GAS PIPING

With the exception of 30 AND 40 MBH models, 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 ling, installed in accordance with the American
National Standard Z2223.1-latest edition, National Fuel Gas
Code.

Some utility companies require pipe sizes larger than the
maximum sizes listed. Using the properly sized wrought
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iron or steel pipe, make gas connections to the unit. Instal-
lation of a drop leg and ground union joint is required (see
Figure 7).

WARNING: Compounds used on threaded joints. of gas
piping must be resistant to the action of liquefied pet-
roleum gases. After the connections are made, leak-
test the pipe connections.

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

ELECTRICAL DATA
Use Copper Conductors Only

Field wiring to the unit must conform to and be grounded
in accordance with the provisions of National Electrical
Code ANSI/NFPA No. 70-1987 or the latest edition and/or
local codes. Electrical wires which are field installed shall
conform with the temperature limitation for type T wire
(63°F/35°C Rise) when installed in accordance with the in-
structions.

ELECTRICAL CONNECTIONS

Install the field-supplied thermostat. The thermostat in-
structions for wiring are packed with the thermostat. With
the thermostat set in the OFF position and the main electri-
cal source disconnected, complete the low-voltage wiring
from the thermostat to the gas valve and the low-voltage
transformer. Set the heat anticipator on the thermostat to

0.41 amps (standing pilot) or 0.6 am rk ignition).

The furnace’s control system depends on correct polarity
of the power supply. Connect the power supply as shown
on the unit wiring label on the inside of the blower section
door.

Provide power supply separate from all other circuits. In-
stall overcurrent protection and disconnect switch per
local/national electrical codes. The switch should be rea-
sonably close to the unit for convenience 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.

START-UP

When the gas supply is initially connected to the furnace,
the gas piping many be full of air. In order to purge this air,
it is recomended that the ground joint union be loosened
until the odor of gas is detected. When the gas is detected,
immediately retighten the union and check for leaks. Aliow
5 minutes for any gas to dissipate before continuing
with the start-up procedure.

All electrical connections made in the field and in the
factory should be checked for proper tighteness.

After the duct and flue connections have been made, and
the gas piping and electrical wiring are completed, the unit
may be started.
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Standing Pilot Models

Light the pilot by following the instructions on the unit in-
struction data plate.

Open the manual gas shutoff valve. Turn the automatic
combination gas valve to the pilot position. Depress the
valve knob, light the pilot, and hold the knob down until the
pilot remains lit when the knob is released.

Adjust the pilot flame to surround the end of the thermocou-
ple for a distance of 3/8” to 1/2”. The adjusting screw for
the pilot flame is located under the screw-off cap on the
main gas valve. 'Pilot Ad].’ is stamped next to this cap. Re-
move the cap and adjust the pilot flame.

NOTE: The screw-off caps for both the pilot and the
pressure regulator must be removed entirely to gain
access lo the adjustment screws. Loosening or tight-
ening the caps does not adjust the flow of gas.

After power has been supplied to the unit, turn the manual
selection knob on the gas valve to the ON position. When
the thermostat calls for heat, the main burners should light
and remain lit. Check all gas connections for leaks. Be sure
to replace any cap(s) removed from the gas valve.

SEQUENCE OF OPERATION

Spark Ignition Models—100% Shutoff System

WARNING: These units are manufactured for use with
a specific type of fuel. Natural gas units must not be
converted to liquefied petroleum gas except by using
factory approved conversion kits (Low Nox units are
not be be converted). Deviation from this system could
cause a hazardous condition resultng in personal in-
jury or damage to unit or property.

Do not attempt to light the pilot burner in a spark-
ignition furnace by hand (with a maich or any other
means). There may be a potential shock hazard from
the components of the spark-ignition system. The
pilot burner can only be lit automatically by the fur-
nace’s spark-ignition system.

1. The operation cycle begins with a call for heat from
the thermostat.

2. The pilot gas valve is opened and the spark ignition
control lights the pilot burner by spark. The intermit-
tent pilot burns during each running cycle of the fur-
nace.

3. The pilot flame is detected by the sensing probe at the
pilot burner, and the spark ignition system is turned
off.

4. The main burner gas valve is opened and the main
burners are lit by the pilot. The heating cycle is now
in normal operation.

5. When the temperature setting on the thermostat is
reached, the main burner valve and the pilot valve are
both closed, and both flames go out.

NOTE: If the pilot flame goes out during the main bur-
ner operation, the sensing probe at the pilot burner
detecis the absence of the flame and closes the main
burner gas valve. The spark ignition control then re-
lights the pilot and starts the cycle again.

S$86H CONTROL MODULE FUNCTIONS AND
OPERATION

The S86H Control Module performs the following basic
functions, which occur in two stages:

1. Opening and closing the first (pilot) operator.
2. Providing a spark for igniting the pilot.

3. Sensing the pilot flame.

4. Shutting off the spark.

5. Opening and closing the second (main) operator
First Stage — Trial for Pilot ignition

On every call for heat, the S86H Control Module performs
an internal safe-start check. A system start is prevented if
the check shows that a flame or flame-simulating condition
is already present at the pilot burner.

During a normal start, the S86H opens the first operator in
the gas control valve. This allows gas to flow to the pilot bur-
ner. At the same time, the electronic spark generator in the
S86H produces a 30,000 volt spark pulse output. This volt-
age produces a spark at the pilot burner igniter-sensor rod,
igniting the gas flowing around the electrode.

If the pilot flame is not detected during the trial for pilot igni-
tion, the S86H will continue trying for pilot ignition for 90
seconds. If the pilot flame is not detected in 90 seconds, the
S86H will lock out. The thermostat must be turned off/down
for 30 seconds, then back up before the module will function
again.

Second Stage — Main Burner Operation

When the pilot flame is established, a flame rectification cir-
cuit is completed to the burner ground. The S86H Control
Module’s flame sensing circuit detects the flame current and
shuts off the spark generator. At the same time, the second
(main) operator is opened in the gas control valve, allowing
gas to flow to the main burner. The pilot flame ignites the
main burners.

IGNITION SYSTEM CHECKOUT/ADJUSTMENT
Spark Ignition Models

1. Turn the control system power ON, and turn the gas
supply OFF.

2. Check the S86H Control Module operation as follows:

a. Set the thermostat above room temperature to call
for heat.

b. Watch for the spark at the pilot burner.

¢. Turn the thermostat down to end the call for heat.

3. Turn the gas supply ON.
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THERMOSTAT
(CONTROLLER)
CALLS FOR HEAT

START

(V)

L 2
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STAGE 1 SAFE-START CHECK
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¢

OR FLAME SIMULATING
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MUST NOT BE ANY FLAME

SYSTEM SHUTS OFF, RESTARTS WHEN
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PILOT FLAME FAILURE
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=
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PILOT BURNER OPERATION
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OR —TRIAL FOR IGNITION CONTINUES
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CURRENT FOR 90 SECONDS,
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END

THERMOSTAT (CONTROLLER)
SATISFIED - VALVES CLOSE
PILOT AND MAIN BURNER ARE OFF

4. Set the thermostat above room temperature to call for
heat.

5. Start the system as follows:

a. The spark will turn on and the pilot gas valve
open immediately. The pilot burner will light after
the gas reaches the burner.

b. The spark ignition unit will go off when the pilot
flame is established.

c. The main gas valve will open and the main gas bur-
ner will light after the gas reaches the burnerparts.

NOTE: Burner ignition may not be satisfactory until the
gas input and combustion air have been adjusted.

6. With the main burner in operation, paint the pipe joints,
pilot gas tubing connections, and valve gasket lines
with a rich soap and water solution. Bubbles indicate
gas leakage. To stop the leaks, tighten all joints and
screws. If the leak persists, replace the component.

WARNING: DO NOT omit this test! NEVER use a flame
to check for gas leaks.

Pilot Flame Adjustment

Adjust the pilot flame to surround the end of the insulated
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rod on the igniter-sensor for a distance of 3/8” to 1/2”. The
adjusting screw for the pilot flame is located under the
screw-off cap on the main gas vaive. Remove the cap and
adjust the pilot flame, if necessary. Turn the screw clockwise
to decrease the length of the pilot flame, and counter-
clockwise to increase the length of the flame.

3/8 to 1/2 Inch
9.5 to 12.7 millimetsrs

-t

THERMOCOUPLE

}

/8 to 1/2 inch
9.5 to 12.7 millimeters

f

\ INSULATED

ELECTRODE

STANDING PILOT

SPARK IGNITION

!

FIGURE 8 - PROPER PILOT FLAME ADJUSTMENT
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NOTE: The screw-off caps for both the pilot and the pres-
sure regulator must be removed entirely to gain access
to the adjustment screws. Loosening or tightening the
caps does not adjust the flow of gas.

If the pilot flame is properly adjusted but goes out during nor-
mal operation, check the igniter-sensor and pilot burner as-
sembly for loose connections or improper positioning.

ADJUSTMENT OF MANIFOLD GAS PRESSURE

Measure the gas manifold pressure. The manifold pressure
should be set as follows:

Natural Gas- 35 inches water column
Propane Gas-10.0 inches water column

Refer to Figure 9 (Gas Valves) for plug location for installing
pressure tap to check gas pressure to burners.

WARNING: The stated gas pressure should always be
used. If the pressure is too high, overfiring and prem-
ature failure of the heat exchanger could occur. If the
pressure is too low, sooting and eventual clogging of
the heat exchanger could occur, causing flue products
to back up into the living space.

On natural gas furnaces, the gas flow may be adjusted by
turning the pressure regulator adjustment screw clockwise to
increase the pressure or counter-clockwise to decrease the
pressure.

On propane gas furnaces, the manifold gas pressure may be
adjusted by the gas supplier at the external regulator on the
gas tank or at the pressure regulator adjustment screw on
the gas valve. After the pressure has been adjusted, it must
be checked to be sure it is 10.0 inches water column at the
pressure tap installed on the gas valve.

WARNING: Once the correct gas pressure o the burners
has been established, turn the gas valve knob to OFF
and turn the electrical supply switch OFF, then remove
the pressure tap atthe gas valve and re-install the
plug, using a compound (on the threads) resistant to
the ation of LP gases.

Turn the electrical and gas supplies back on, and with the
burners in operation, check for gas leakage around the plug
with a soap and water solution.

STANDING PILOT GAS CONTROL/VALVE

PRESSURE REGULATOR
ADJUSTMENT (UNDER CAP SCREW)

PRESSURE

WRENCH REGULATOR 0PTI OUTLET
BOSS A ADJUSTMENT INLE?NAL PRESSURE
-1 (UNOER CAP PRESSURE TAP
SCREW) AP
N PILOT QUTLET
GAS CONTROL A
. QUTLET PILOT QUTLET
\S/QB\GSNK:«NOB ln 2 PRESSURE TAP
OFF POSITION A {LOCATED BELOW PILOT
PILOT ADJUSTME PILOT OUTLED THERMOCOUPLE fUNDER cap
NOTE: Pilotstat assembly for thermocouple NT UNDER CAP
connection located on bottom of valve, {UNDER CAP SCREW) CONNECTION RED SQEVEOD?JSSU sS:CREW)
RESET SHOWN IN
BUTTON ON POSITION

HONEYWELL SERIES VR800 GAS CONTROL

HONEYWELL SERIES VR8200 GAS CONTROL

PRESSURE REGULATOR

ADJUSTMENT

(UNDER CAP SCREW)
INLET
PRESSURE
TAP

OUTLET
PRESSURE
TAP

PILOT OUTLET

PILOT ADJUSTMENT
(UNDER CAP SCREW)

GAS CONTROL/VALVE
KNOB SHOWN iN
ON POSITION

HONEYWELL SERIES VR8204 GAS CONTROL

FIGURE 9 — GAS VALVES
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SPARK-IGNITION GAS CONTROL/VALVE

PRESSURE
ggmh géxs REGULATOR
Al
SHOWN IN ~ ) x (}?EJ#ETTWNT
ON” POSITION @ ®| COVER SCREW)
(o}, ]
OFF
GAS
INLET @

O e ol e
&S5

PILOT ADJUSTMENT

HONEYWELL SERIES VR8440 GAS CONTROL
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ADJUSTMENT OF PRIMARY AIR

The main burners should be in operation for 15 minutes be-
fore making the primary air adjustment. The burner flame
should not contain any yellow color. With the furnace operat-
ing at full input, adjust the primary air of the burners as fol-
lows:

To adjust the flame, loosen the retaining screw, then pull the
air shutter toward the gas orifice very slowly until the flame
turns yellow. Then slowly push the air shutter away from the
gas orifice until all the yellow color disappears. After ad-
justing all the primary air shutters, tighten all screws, turn
burners on and off a few times. Burners should light
promptly.

ADJUSTMENT OF TEMPERATURE RISE

The temperature rise, or temperature difference between the
return air 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 tempera-
ture rise has been determined, the ¢fm can be calculated.

After about 20 minutes of operation, determine the furnace
temperature rise. Take readings of both the return air and the
heated air in the ducts, about six feet from the furnace,
where they will not be affected by radiant heat. Increase the
blower speed to decrease the temperature rise; decrease
the blower speed to increase the rise.

Direct-Drive Blower

All direct-drive blowers have multi-speed motors. Refer to the
unit wiring diagram and connect the blower motor for the de-
sired speed.

ADJUSTMENT OF FAN CONTROL SETTINGS

Place a thermometer in the heated air duct, about six feet
from the furnace where it won't be affected by radiant heat.
Usually the fan control is set so that the thermometer reads
about 125°F when the blower starts, and about 85°F when
it stops.

The Fan On setting of the fan control must be high enough
to allow the air in the furnace to be heated enough so that
no cold air is blown into the heated space, but not so high
that the furnace might be damaged by excessive heat.
To adjust the Fan On setting:
1. Turn the furnace on.
2. Read the thermometer when the blower starts.
3. If this temperature is too high when the blower starts,
lower the Fan On setting. If this temperature is too low
when the blower starts, raise the setting.

4, If adjustments are made to the Fan On setting, check
the operation of the furnace by repeating the previous
steps.

The Fan Off setting must be low enough to adequately cool
the furnace, but not so low that cold air is blown into the
heated space.
To adjust the Fan Off setting:

1. Turn the furnace on.

2. Let the furnace operate for 20 minutes.
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3. Turn the furnace off.
4. Read the thermometer when the blower stops.

5. If this temperature is too high when the blower stops
lower the gan Off setting. If this temperature is too Em’/
when the blower stops, raise the setting.

6. If adjustments are made to the Fan Off setting, check
ﬂge operation of the furnace by repeating the previous
steps.

CAUTION: When Fan On and Fan Off adjustments are
made, be careful not to rotate the fan control dial. If the
dial is allowed to rotate, the control could be damaged
and operate erratically.

THERMOSTAT

Adjust the thermostat heat anticipator setting per the instruc-
tions packed with the thermostat.

A1 amps for Standing Pilot Models
0.6 amps for Spark ignition Models

CHECKING GAS INPUT

Natural Gas

1. Turn off all other gas appliances connected to the gas
meter. Allow unit to operate for 15 minutes.

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

3. Using the number of seconds for each revolution and

the size of the test dial increment, find the cubic feet
of gas consumed per hour from Table 3.

TABLE 3 — GAS RATE — CUBIC FEET PER HOUR

Seconds for Size of Test Dial
one Rev. 1/2 cu. f1. 1 cu.ft.
10 180 360
12 150 300
14 129 257
16 113 225
18 100 200
20 a0 - 180
22 82 ' 164
24 75 160
26 69 138
28 64 129
30 60 120
32 56 113
34 53 106
36 50 100
38 47 95
40 45 90
42 43 86
44 41 82
46 39 78
48 37 75
50 36 72
52 35 69
54 34 67
56 32 64
58 31 62
60 30 60

i1
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NOTE: To find the Btuh Input, muitiply the number of
cubic feet of gas consumed per hour by the BTU con-
tent of the gas in your particular locality. Contact your
gas company for this information, as it varies widely
from cily to city.

EXAMPLE: It is found by measurement that it takes 26
seconds for the hand on the 1 cubic foot dial to make a revo-
lution with only a 120,000 Btuh furnace running.

Using this information, locate 26 seconds in the first column

of Table 3. Read across to the column headed "1 Cubic foot’,
where you will see that 138 cubic feet of gas per hour are
consumed by the furnace at that rate. Multiply 138 by 850
(the BTU rating of the gas obtained from the local gas com-
pany). The result is 117,300 Btuh, which is close to the
120,000 Btuh rating of the furnace.

If the actual input is not within 5% of the furnace rating, with
allowance being made for the permissible range of the regul-
ator setting, replace the orifice spuds with spuds of the
proper size.

CAUTION: Be sure to relight any gas appliances that were
turned off at the start of this input check.

ADDITIONAL SAFETY CONTROLS

WARNING: The opening of any safety device should be in-
vestigated by a qualified service person.

All furnaces outlined in this installation instruction include
the following controls:

Vent Safety Switch

This switch is a thermally operated, manually reset device
located in the draft hood or diverter area. Its function is to
monitor the temperature in the draft hood. Should vent line
or chimney restriction or blockage occur during operation,
vent products will spill from the draft hood, heat the vent
safety switch which will in turn shut off the main gas valve.
This control will also trip open (OFF), shutting of the main
gas valve if a negative pressure occurs, such as created by
an exhaust fan. If the vent safety switch should trip open
(OFF), investigate the cause before resetting (closing).

Flame Rollout Switch

This control is a thermally operated, manually reset device
located in the main burner shield entrance area. lts function
is to monitor the temperature near the burner entrance.
Should partial heat exchanger, flue, vent or chimney
blockage occur, the temperature in the burner area will in-
crease and be sensed by the flame rolllout control which will
shut off the main gas valve. This control could also open if
a negative pressure occurs around the furnace, such as
created by an exhaust fan or lock of proper combustion air
volume. If the flame rollout control should open, always in-
vestigate the cause before resetting.

Blower Door Safety Switch

This control consists of a mechanical-electrical switch locat-
ed in the main blower compartment. The switch is closed
when the blower door is properly closed, aliowing normal
operation of the furnace. Should the blower door be re-
moved or improperly closed, the switch may open, shutting
off all power to the furnace.
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CONTROL CHECKOUT
Standing Pilot Models

Before leaving, the installer should check to see that all con-
trols are functioning properly as follows:

1. Light the pilot burner following the instructions on the
data plate. Leave the main control knob on the automat-
ic gas valve in the PILOT position and raise the ther-
mostat setting above room temperature. The burners
should not light.

2. Turn the knob on the gas valve to the ON position. the
burners should now light. Wait for the blower to start.
Cycle the burners several times from the thermostat.

3. With the main burners operating, cover all return air
grilles with paper to restrict the flow of return air. In
a few minutes, the burners should be shut off by the
limit control. Remove the return air restrictions, and the
burners should soon relight.

4. Check the safety pilot by turning off the gas supply to
the pilot burner (turn the pilot adjustment screw in un-
til the pilot burner goes out). In a few seconds, the main
burners should go out. Return the pilot adjustment.
screw to its normal setting and relight the pilot burner.

5. Turn the knob on the gas valve to the ON position and
set the thermostat to the desired temperature.

LIGHT BLUE
OUTER CONE
378 IN.
- TO
1/2 IN.
DARK BLUE
INNER CONE
PILOT FLAME
ADJUSTMENT BURNER FLAME

ADJUSTMENT

FIGURE 10 - PROPER FLAME ADJUSTMENT &
APPEARANCE

Spark Ignition Models
Before leaving, the installer should observe a complete
operating cycle to see that all controls are functioning

properly. Follow the Ignition System Checkout/Adjustment
section of this instruction, beginning on page 8.

MAINTENANCE

Air Filters
The filters should be checked periodically for dirt accumula-

tion. Dirty filters greatly restrict the fiow of air and overburd-
en the system.
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Clean the filters at least every three months. See page 6 for
filter removal instructions. On new construction, check the
filters every week for the first four weeks. Inspect the filters
at least every three weeks after that, especially if the system
is running constantly.

All filters supplied with the furnace are the high-velocity,
cleanable type. Clean these filters by washing in warm
water. Make sure to shake all the water out of the filter and
have it reasonably dry before reinstalling it in the furnace.
When replacing filters, be sure to use the same size and
type as originally supplied.

Burners

The pilot and main burners should be checked periodically
for dirt accumulation. The pilot flame should surround the
end of the thermocouple for a distance of 3/8” to 1/2” (See
Start-Up instructions and Figure 10). The burner ports
should be free of dirt and the flame should be blue (see Ad-
justment or Primary Air and Figure 10).

It is recommended that a certified dealer/serviceman in-
spect and adjust the furnace at the beginning of each heat-
ing season.

Visual checks of the burners and pilot flame should be
made, and the flames should appear as shown in Figure 10.

CLEANING THE HEAT EXCHANGER

1. Turn off the main manual gas valve external to the
furnace.

2. Turn off electrical power to the furnace.

3. Disconnect the gas supply piping and control wiring
from the gas valve.

4. Remove the burner shield.

5. Remove the screws holding the burner assembly to
the heat exchanger.

6. Remove the burner assembly.
7. Remove the flue baffle or restrictor, when used.

8. With a stiff wire brush, brush out any loose scale or
soot.

9. Vacuum the burner assembly and heat exchanger.

10. Replace all parts removed for cleaning before plac-
ing furnace into operation.

11.  Reconnect all wiring and gas piping.

12. Restore electrical power and gas supply to the fur-
nace.

LUBRICATION

Blower motors in these furnaces are of the permanently lub-
ricated type and do not require periodic oiling.
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SPARK IGNITION SYSTEM
TROUBLESHOOTING

The following visual checks should be made before trouble-
shooting:

1. Check to see that the power to the furnace and the
S86H Control Modute is ON. :

2. The manua!l shutoff valve(s) in the gas line to the. fur-
nace must be open.

3. Make sure all wiring connections are secure.

4. Review the sequence of operation of the S86H Control
Module.

Start the system by setting the thermostat above the room
temperature. Observe the system’s response. Then use the
S86H Intermittent Pilot System Troubleshooting Table
(page 14) to check the system’s operation.

Use the table by reading the upper left-hand box and then
following the instructions in each box. If the condition des-
cribed in the box is true (Yes answer), go down to the next
box. If the condition is not true (No answer), go to the box
to the right.

Continue checking and answering the questions in the box-
es until the problem is explained and corrective action is
described. After any maintenance or repair, the troubles-
hooting sequence should be repeated until normal system
operation is obtained.

WARNING: Do not try to repair controls. Replace defec-
tive controls with CES Service Parts.

13
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TABLE 4 - S86H INTERMITTENT PILOT SYSTEM TROUBLESHOOTING TABLE

START

NOTE:

BEFORE TROUBLESHOOTING, FAMILIARIZE YOURSELF WITH THE
STARTUP AND CHECKOUT PROCEDURE

TURN THERMOSTAT
(CONTROLLER) TO
CALL FOR HEAT

TURN GAS SUPPLY OFF

=

POWER TO S86H
(25 VAC NOMINAL)

CHECK LINE VOLTAGE POWER, LOW VOLTAGE TRANSFORMER,

YES *

SPARK ACROSS
IGNITER/SENSOR GAP

N

PULL IGNITION LEAD
AND CHECK SPARK
AT SB6H IGN. STUD.

Vs

YES

A J

THERMOSTAT (CONTROLLER) AND WIRING
SPARK OKAY?

NO> o REPLACE S86H ]
YES *

¢ CHECK IGNITION CABLE, GROUND WIRING, CERAMIC INSULATOR AND
GAP AND CORRECT.

* CHECK BOOT OF THE IGNITION CABLE FOR SIGNS OF MELTING OR
BUCKLING. TAKE PROTECTIVE ACTION TO SHIELD CABLE AND BOOT
FROM EXCESSIVE TEMPERATURES.

TURN GAS SUPPLY ON

PILOT BURNER LIGHTS?

NO

V.

YES

* CHECK THAT ALL MANUAL GAS COCKS ARE OPEN, SUPPLY TUBING &
PRESSURES ARE GOOD, AND PILOT BURNER ORIFICE 1S NOT BLOCKED.

» CHECK ELECTRICAL CONNECTIONS BETWEEN S86H AND PILOT
OPERATOR ON GAS CONTROL.

* CHECK FOR 25 VAC ON S86H ACROSS PV-MV/PV TERMINALS ON S86H.
IF VOLTAGE 1S OKAY, REPLACE GAS CONTROL. IF NO VOLTAGE,
REPLACE S86H

SPARK STOPS WHEN
PILOT IS LIT?

NO

YES ‘

* CHECK CONTINUITY OF IGNITION CABLE AND GROUND WIRE.
* CHECK THAT PILOT FLAME COVERS ELECTRODE.
» |F CHECKS ARE OKAY, REPLACE S86H MODULE.

MAIN BURNER LIGHTS?

NO

YES

7 7

* CHECK FOR 25 VAC ON S86H ACROSS MV-MV/PV TERMINALS. IF NO
VOLTAGE, REPLACE S86H

» CHECK ELECTRICAL CONNECTIONS BETWEEN S86H & GAS CONTROL.
IF OKAY, REPLACE GAS CONTROL OR GAS CONTROL OPERATOR.

SYSTEM RUNS UNTIL
CALL FOR HEAT ENDS?

NO

Vs

YES

* CHECK CONTINUITY OF IGNITION CABLE AND GROUND WIRE
NOTE: IF GROUND IS POOR OR ERRATIC, SHUTDOWN MAY OCCUR
OCCASIONALLY EVEN THOUGH OPERATION |S NORMAL AT
THE TIME OF CHECKOUT

» |[F CHECKS ARE OKAY, REPLACE S86H MODULE

CALL FOR HEAT ENDS
SYSTEM SHUTOFF?

NO

V.

YES v

¢ CHECK FOR PROPER THERMOSTAT (CONTROLLER) OPERATION
* REMOVE MV LEAD AT S86H. IF VALVE CLOSES, REPLACE S86H.
IF NOT, REPLACE GAS CONTROL

TROUBLESHOOTING ENDS

REPEAT PROCEDURE UNTIL TROUBLEFREE OPERATION IS OBTAINED
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WIRING DIAGRAMS
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WIRING DIAGRAMS
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WIRING DIAGRAMS

PDDC-LDO8NO65A
PDCU-LD20N160A

650.55-N6W

DOWNFLOW/UPFLOW SPARK IGNITION FURNACE

CONNECTION DIAGRAM

e @) 116
iunng e @{}Jm
_____ - 108 8

109 123
v A
--— 122 I
§ |&
|
13

O—1-us
]

t~~ 104
105

FAN

HR2—p= My

115~ MY PY

11 —epy 106
ri21 —e=enND

105 —== 24y (eND)
114 e TH-Y

123 —=24v
IGNITION
CONTROL

o

DOWNFLOY UNITS ONLY
BEE NOTE 7

l08122

2 SPARK TGNITION CONTROL
121 PILOT IGNITER | BAS 15 Oasv i
) SENS0R VALVE TH-V
8 W PY MV/PV GND amnc mm
= TH TH-TR TR Q Q O
17
109 108 | 112} 11| 1s
iz 18 /J\r\
111115 =
BLOWER DECK 19 I
CONTROL BOX
- 2 i, 2 | | ¥ i T PILOT TGNITER
| BAS VALVE
21 é)
&3 sY4 LINIT swl
109 108 122 B
o o W A L @000t 00 oMot O
. BAS VALVE
8EE NOTE 7
102 = LESBD NOTES:
17 TRANS t “‘hﬁ‘%éﬁiﬁ"&&e’%xc CooE
sw1 g ¢NEC) AND/DR
e VENT SPélqliTgITCH (B) CANADIAN ELECTRIC (CEC) AND/DR
w3 AOLL OUT BWITCH S EdkoCAL, 0r CITy CODES.
— b Privitirt o 2. mzm PRACTICES & SYMBOLS PER ARI GAAPHICAL
AC AUN CAPACITOR arintE
he AL TR T 3. PROVIDE DISCONNECTS FOR ALL POWER GUPPLIES.
e m_.{g_m BTAY. oo OR 4. USE COPPER CONDUCTORS ONLY FOR POWER SUPPLY
. v
a-pgc BLK &g m"sc?'ﬁxE INLINE 5. 1I_EE ANY OF mps‘ Utsmgém VI% ASISIPPLIEJ WITH
OvER T TERMINAL BOARD, 24V REPLAH
HOTOR RED A THERMOSTAT,, ROCH 24V COMN. FEHPERATURE | FA %%NanﬂEﬁéAuéTH%gg A
oLy ="~ — FIELD WIRING E. MOTORS ARE INHERENTLY PROTECTED.
= IDENTIFIED TERMINAL ON 7. FOR UPFLOW UNITE, WIRE CODED 108 CONNECTS
BAN RUN_CAPACITOR TO LIMIT SYITCH. FOR DOWNFLOW UNITS, WIRE
FACTORY ¥IRING COOED 122 CONNECTS TO LIMIT SWITCH.

ELEMENTARY DIAGRAM

POWER SUPPLY
115~-1-80

035-072630000
REV C

8EE NOTE 1 |

-~ - —\@_\}L—————*
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650.55-N6W

WIRING DIAGRAMS

PDCU-LDOEN040A
PDCU-LD10N040A
PDCU-LDO8N065A
PDCU-LD12N065A
PDCU-LD16L.075A
PDCU-LDO8SNO80A
PDCU-LD12N0O80A
PDCU-LD12N090A
PDCU-LD20L090A
PDCU-LD12N105A

PDCU-LD16N105A
PDCU-LD20N105A
PDCU-LD16N120A
PDCU-LD20N120A
PDCU-LD16N140A
PDDC-LD12N080A
PDDC-LD14N105A
PDDC-LD16N120A
PDDC-LD20N140A

DOWNFLOW/UPFLOW SPARK IGNITION FURNACE

CONNECTION DIAGRAM

035- OgZG%DOOO

ELEMENTARY DIAGRAM

POWER SUPPLY
B rores sy 5!
i l — —
| - SEE NOTE 1 1
wHT L2AHT
na—{Devi G118 (lezsil.x 2
| (LD
! 3
wr| &=~
R BLK (HD) WHT
FAN L LTHIT 1% 1= 103 L, 4 pac pos
| WOy R
coN . vn - 2 19 s e oy cuepy { TOE ) ean 103]
E@:—m 8 e B o ren cLov) \ "™ Joan (a0 "*@
22 T e ]
g O 118 @] £ = 7 WHT
104 = IHPORTANT "
™ WNIT MUST BE g (40 VA 105
i BLK 1 GROUNDED
112—femmy 113 ] o
115~ HVAPV 105 gix
111 —eapy 108 JNCT 13 108
~121 4= e BaX 10 l—@
105~ 24v (8D) "
114 o TH-¥ DOYNFLOY UNITS ONLY
123 ~Je=m 24v EE NOTE 7
IGNITION 12
CONTROL
108 1 _
@BPAFK (Dsva G122 13 _|_®__ Jemol~ |
14 T |pEaAvh
| BPARK TONITION CONTROL
121 PILOT IGNITER B8AB 15 - 2aV
D SENSOR VALVE 24y
S 8 MY PV HV/PV GND SPARKTH-¥ (GND)
= TH TH-TR TR O Q
17
109105 12| nif 1s l___IOS
1]
2] 18 /’\r\ 114
111115 =
BLOVER DECK 19 T
CONTROL BOX 112 115 111 . i
13 108 e 20 I ™ THTR TR PILOT JBMITER
| BAS VALVE
coH a a) s B4 LIMIT v
o W oMvPv BV L - 08 1 122 116~ !
BeN ALTERNATE
BAS VALVE
8EE NOTE 7
02 == LEGEND NOTES:
1) 2 A RS BB cooe ) AND/OR
VENT ; (NEC
o YENT SPILL SviToH (B) CANADIAN ELECTRIC CODE (CEC) ANO/OR
EhES Ei - (C) LOCAL OR CITY CODES
0 R Oy Sen 2. DRAFTING PRACTICES & BYROOLS PER ARI BRAPHICAL
wwr he PN AP TOR aToR 3. PAOVIDE DISCOMECTS FOR ALL POVER SUPPLIES.
. ™ -
SN TR Th ooy VoD 4. USE COPPER CONDUCTORS ONLY FOR POVER SUPPLY
PSC BLK TH, TR MAIN VALVI IONS .
e L) e LINE S, IF AW O “ﬁ)s QRIGINAL VIRE A8 GLPPLIED VITH
MOTOR RED Z TERHINAkTB%aD- 23\’4‘{:0“ REPLACED WITH WIRING MATERIAL HAVING A
A _ R o i b ST I
% ® IDENTIFIED TERMINAL ON 7. FOR UPFLOW UNITS. VINE CODED TOB CONMECTS
FOR O¥ UNITS. WIRE

18

FAC

TORY WIRING

10 LIHIT SYITCH, DOWNEL
CODED 122 CONNECTS TO LIMIT SWITCH.
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650.55-N6W

WIRING DIAGRAMS

PDCU-LD10L030A
PDCU-LD12L060A

DOWNFLOW/UPFLOW SPARK IGNITION FURNACE O35—O%%p%DOOO

CONNECTION DIAGRAM

ELEMENTARY DIAGRAM

POWER SUPPLY |
115-1-80 =
SEE NOTE 1 |
L2/WHT
14 (@ 118
\08 BLK (HI) VHT
FAN & LIMIT i AC
CONTROL V A 118 _RED (LOW) 103
] ELIHITE e Q}J ™ @
| 1os s 8RN (6ND) ",
O—t-118
FAN b4 3
Lios  |§]
]
12—eny 13
NS —caMvPY
111 ~e=py
121 —e= GND
105~ 24V (BD) I
114 = TH-¥ DOYNFLOY UNITS ONLY
123 e 24v SEE NOTE 7 12
IGNITION
@ (Dovs G122 13
SPARK toe SR~
- —C)— —_— e g
14 I ~ L"E-A!}“
) SPARK 1GNITION CONTROL
2 PILGT TGNITER | OAS 15 (O 2av 2av
Y SENSOR 8 MY BV MV/PV GND SPARK TH-Y (D)
= TH TH=TR 1R Q0 QO
17
109 112] 1t 11s § 105
T
o I 18 /J\,\ hd 114
i 11s 10 I =
12 s 1t d)
CONTROL aoxlm 0 l M nom T PILUsTangRITBR
I GAS VALVE
£ 21 é
104 W MvPv AV Lo gloe 2 108 5% 120 LIMIT 0 641
e i VALVE
- § SEE NOTE 7
102 _= LEGEND NOTES:
= — 1. ALL FIELD WIRING PER:
éL vmwir‘éi CAY NATIONAL ELECTRIC CODE (NEC) ANDDA
ek SATETY Suinc (8) CANADIAN ELECTRIC COOE.(CEC) ANDL/DR
g2 AT T (C) LOCAL OA_CITY cooe
Sv3 R T ST 2. on:;—-rmme PRACTICES U SYMBOLS PER ARI GRAPHICAL
WHT ‘l‘g gg&“’efgm MOTOR 3. PROVIDE mscom:—c-rs FOR ALL POWER SUPPLIES,
BN Htn.ta Po-AY. BLOV 4] USE com;sa ONDUCTORS OMLY FOR POWER SUPPLY
TH, TR MAIN VALVE SoNNECT
PaC BLK 5. IF ANY OF THE ORIGINAL WIRE AS SUPPLIED vITH
BLOVER LI CONNECTOR, INLINE THE FURNACE MUST BE REPLACED, IT MUST BE
e reD K TERMINAL BOARD, 24V REPLACED WITH WIRING MATERIAL HAVING A
o — IR el e ST 1,
BLU ® IDENTIFIED TERMINAL ON 7. FOR UPFLOW UNITS. WIRE CODED 108 CONECTS
8RN RUN_CAPACITOR TO LIMIT SWITCH. FOR DOWNFLOW UNITS. WIRE
FACTORY VIR CODED 122 COMNECTS TO LIMIT SWITCH.
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