GAS-FIRED FURNACES
l N STAL LATI O N CONDENSING HIGH-EFFICIENCY

INSTRUCTION DOWNFLOW MODELS

Supersedes: Nothing 650.75-N5W (298)

035-14310

MODELS: PBLD, 40 THRU 120 MBH INPUT
NATURAL GAS

DOWNFLOW MODELS
CATEGORY IV/DUAL CERTIFIED
DIRECT VENT TYPE FSP

AND 1-PIPE VENT

FOR YOUR SAFETY
WHAT TO DO IF YOU SMELL GAS
» Do not try to light any appliance.

¢ Open windows.

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

« Extinguish any open flames.

¢ Immediately call your gas supplier from
aneighbor’s phone. Follow the gas sup-
plier’s instructions.

+ If you cannot reach your gas supplier,
call the fire department.

FOR YOUR SAFETY WARNING: Improper installation, adjustment, al-
i teration, service or maintenance can cause in-
Do not store or use gasoline or other flammable jury or property damage. Refer to this manual.
vapors and liquids in the vicinity of this or any For assistance or additional information, consult
Subject 1o change wilout nolcs, PriledinUSA. other appliance. a qualified installer, service agency or the gas
Copyright ® by Unitary Products Group 1998. All rights reserved. SHU 5M 208 1.32 Codes: SBF, L 650.75-N5W supplier.
Unitary 745 Industrial Elyria

Products Parkway OH
Group West 44035
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UNIT WIRING DIAGRAM
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22 Unitary Products Group

hoods and bathroom exhausts, so they shall operate at
maximum 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 the appliance
shall operate continuously.

5. Test for draft hood equipped appliance spillage at the draft
hood relief opening after 5 minutes of main burner opera-
tion. Use the flame of a match or candle.

6. After it has been determined that each appliance con-
nected to the venting system properly vents when tested
as outlined above, return doors, windows, exhaust fans,
fireplace dampers and any other gas buming appliance to
their previous conditions of use.

7. If improper venting is observed during any of the above
tests, the 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 or
CAN1-B149.1 or .2 Installation Code (latest editions). If the
common vent system must be resized, it should be resized
to approach the minimum size as determined using the
appropriate tables in Appendix G of the above codes.

SPECIFIC UNIT INFORMATION
NOMENCLATURE

EB LD AL D08 N
I Nominal Input 040 = 40 MBH
l Type Heat, N = Natural Gas
Type Drive & CFM
D = Direct
08 = 800 CFM
Voltage Code
L=115-1-60
Cabinet Width
A=14-1/2,B=17-1/2
C=21,D=24-1/2
Product identifier
LD = Downflow, (90+ AFUE)
Product Generation
Product Category
P =Furnace

LIMITATIONS & LOCATION

This furnace 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
Z2223.1 or CAN1-B149.1 or .2 Installation Code (latest editions),
local plumbing or waste water codes, and other applicable
codes.

A manufactured (mobile) home installation must conform with
the Manufactured Home Construction and Safety Standard,
Titie 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), ANSI A225.1,
and/or CAN/CSA-Z240 MH Series, Mobile Homes.

CLEARANCES FOR ACCESS

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

Unitary Products Group

650.75-N5

1. Twenty-four (24) inches between the front of the furnace
and an adjacent wall or another appliance, 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 connections.

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

CAUTION: Do not install the fumace in an uncondi-

A tioned space or garage that could experience ambient

temperatures of 32°F (°C) or lower.

CAUTION: The fumace is not to be used for fempo-
rary heating of buildings or structures under construc-
tion.

CAUTION: This unit must be installed in a level ( 1/4")
position side-to-side and front-to-back to provide
proper condensate drainage.

CAUTION: Do not allow retum air temperature to be
below 55 °F for extended periods. To do so may cause
condensation to occur in the main fired heat ex-
changer.

WARNING: Fumaces shall not be installed directly on
carpeting, tile or other combustible material other
than wood flooring. An accessory combustible floor
base is available to aliow direct installation on com-
bustible flooring.

> b b P

WARNING: Furnace shall be installed so the electri-
cal components are protected from water.

A

The size of the unit should be based on an acceptable heat loss
calculation for the structure.

Check the rating plate to make certain the unit is equipped for
the type of gas supplied, and proper electrical characteristics
are available.

For installations above 2,000 feet, reduce input 4% for each
1,000 feet above sea level. Refer to Form 650.75-N2.1V for
correct pressure switch/orifice information.

A furnace installed in a residential garage shall be located so
that all burners and burner ignition devices are located not less
that 18" above the garage floor, and located or protected to
prevent damage by vehicles.

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

When the fumace is used in conjunction with a cooling coil, the
furnace must be installed parallel with or on the upstream side
of the cooling unit to avoid condensation in the primary 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
if manually operated, must be equipped with means to prevent
operation of either unit unless the damper is in the full heat or
cool position.

3
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650.75-N5

3. Remove the upper access panel and remove the burner
box cover.

4. Disconnect wires from flame sensor, rollout switch and HSI
igniter. Remove igniter carefully, as it is easily broken.

when servicing controls. Wiring errors can cause im-

proper and dangerous operation. Verify proper opera-
tion after servicing.

g CAUTION: Label all wires prior to disconnection

5. Remove the screws that hold the bumer box assembly to
the vestibule panel and remove the assembly. The upper
portion of the heat exchanger wiil now be exposed.

6. Remove the upper cover plate at the top of the fumace.
Remove the internal baffle.

7. The upper portion of the heat exchanger is now exposed.
8. With a long flexible wire brush, clean inside each tube at
both the top and bottom. The brush must pass around the

rear heat exchanger tubes. Vacuum loose scale and dirt
from each tube.

9. Clean - vacuum all burners.

10. Replace all components in reverse order. Reconnect all
wiring.

11. Restore electrical power and gas supply to the furnace.
12. Check furnace operation.

Cleaning the Secondary Heat Exchanger

1. Follow steps 1 thru 10 under “Cleaning the Primary Heat
Exchanger.”

2. Remove the vent piping from the venter housing. Discon-

~ nect the drain lines from the venter and from the conden-
sate drain pan. Remove the venter blower and the
condensate pan. The turbulators can then be gently re-
moved from the secondary heat exchanger.

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

5. Finish the cleaning procedure by following steps 10 thru
12 under "Cleaning the Primary Heat Exchanger.”

VENT/AIR INTAKE

Should it be necessary to service the vent/air intake system,
the manufacturer recommends this service be conducted by a
qualified service agency.

The operation of this appliance requires the reassembly and
resealing of the vent/air intake system as specified on Page 10.

TROUBLESHOOTING

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

1. Check to see that the power to the furnace and the ignition
control module is ON.
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2. The manual shutoff valves in the gas line to the furnace
must be open.

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

Start the system by setting the thermostat above the room tem-
perature. Observe the system’s response. Then use the trou-
bleshooting section in this manual to check the system’s operation.

FURNACE CONTROL DIAGNOSTICS

The furnace has built-in, self diagnostic capability. If a system
problem occurs, a fault code is shown by a blinking LED. It is
located behind a clear view port in the blower compartment
door. DO NOT remove the furnace blower compartment panel
OR tumn off furnace power as either action will clear the control’s
memory of the fault.

The control continuously monitors its own operation and the
operation of the system. If a failure occurs, the LED will indicate
the failure code. If the failure is internal to the control, the light
will stay on continuously. In this case, the entire control should
be replaced as the control is not field repairable.

If the sensed failure is in the system (external to the control),
the LED will flash in the following flash-pause sequences to
indicate failure status.

Flash sequence codes 2 thru 8 are as follows. LED will turn
“on" for 1/4 second and "off" for 1/4 second. This pattern will
be repeated the number of times equal to the code. For
example, six "on" flashes equals a number 6 fault code.

All flash code sequences are broken by a 2 second "off* period.

CONTINUOUS FLASHING (1 sec "on" - 1 sec “off*)

This indicates that flame was sensed when there was not a call
for heat. With this fault code the control will also turn on both
the inducer motor and supply air blower. This fault would
typically be caused by a gas valve that leaks through or is slow
closing.

2 FLASH

This indicates that the normally open pressure switch contacts
are stuck in the closed position. The control confirms these
contacts are open at the beginning of each heat cycle. This
would indicate a faulty pressure switch or mis-wiring.

3 FLASH

This indicates the normally open pressure switch contact did
not close at the beginning of the heat cycle. This could be
caused by a number of problems; faulty inducer, blocked vent
pipe, high winds at vent terminal, broken pressure switch hose
or faulty pressure switch.

Unitary Products Group

The furnace shall be located:
1. Where a minimum amount of air intake/vent piping and
elbows will be required.
2. As centralized with the air distribution as possible.

3. In an area where ventilation facilities provide for safe limits
of ambient temperature under normal operating condi-
tions. Ambient temperatures must not fall below 32°F (0° C).

4. Where it will not interfere with proper air circulation in the
confined space.

5. Where the outdoor combustion air/vent terminal will not be
blocked or restricted.

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

CLEARANCES TO COMBUSTIBLES

Minimum clearances from combustible construction are in
inches:

Top 1

Front 3

Vent Piping 0

Rear 0

Sides 0

Floor 1
Special floor base or air
conditioning coil is required
for combustible floor application.

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 speci-
fications.

2. Be installed in accordance with standards of NFPA (Na-
tional Fire Protection Association) as outlined in NFPA
pamphlets 90A and 90B (latest editions) or applicable
national, provincial, local fire and safety codes.

3. 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.

4. 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.

SUPPLY AIR DUCTS

Installations on combustible floors must use a combustible floor
base accessory (Shown in Figure 1 - Model 1CB0314, 17, 21
or 24) as specified on the rating plate or a matching cooling
coil.

Follow the instructions supplied with the combustible floor base
accessory.

If this base is replaced with a matching coiling coil, properly
seal to prevent leaks. Follow the cooling coil instructions for
installing the plenum. Be sure tc comply with plenum duct
clearances to combustible materials as required by NFPA
90A/90B and local codes.

Unitary Products Group
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DOWNFLOW
FURNACE

WARM AR PLENUM
WITH 1° FLANGES

FIBERGLASS
INSULATION

¢ FIBERGLASS TAPE
UNDER FLANGE

FIGURE 1 - COMBUSTIBLE FLOOR BASE ACCESS'Y

RETURN DUCT CONNECTION

Return air may enter the furnace only through the top. Be sure
to see the "Filters” section of this instruction.

The return duct may be attached to the furnace by "S* cleat
bend tabs or other approved methods. Be sure to seal the duct
to the furnace to prevent air leakage.

Where the return duct system is not complete, the retum
connection must run full size to a location outside the room
where the furnace is located. For further details, consult Sec-
tion 5.3 (Air for Combustion and Ventilation) of the National Fuel
Gas Code, ANSI Z223.1, or CAN/CGAB149.1 or .2, Installation
Code - latest editions.

FILTER RACK
(FACTORY SUPPLIED)

; / RACK AND FILTERS SECURED

| INSIDE BLOWER SECTION

I

FOR SHIPMENT

CASING SIZE DIMENSION FH
14-1/2 13-1/4
17-1/2 12-1/2
21 11-1/2
24-1/2 9-3/4

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

FILTERS
¢ ~

FILTER
RACK

v

DUCTWORK

~

CROSS SECTION A-A
(WITH PLENUM AND FILTERS)

FIGURE 2 - DOWNFLOW FILTERS
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Thermostat Calling for Heat

Thermostat Satisfied —%‘

02 17 2 52 0
(seconds ) Fan on Delay
30 Seconds
L+ DN ' ! : !
THERMOSTAT oFF | : : E v i —
LN : i ; YA '
INWCER | OFF [ : : : lp'gssteﬂ A aFF
YOON i i ! : i
¢ r | ' + Purge !
IGNITER oFe | E " L0 ; A : E VA =
L ! | '
MAIN VALVE oFF | - 4 | _OFF VA
] i '
HUMIDIFIER oFF orF | 4 ' [ oFF A
ON :
ELECTRINIC | :
AIR CLEANER are i 4 : v Lo
CIRCULATING L IN :
BLINER OFF FF | A ' 60,90, 120, 180‘/S\EE. OFF
Selectable Fon Off Delay
FURNACE CONTROL EVENT SCHEDULE
ACCESSORY CONNECTIONS HEATING CYCLE

The fumace control will allow power switching control of various
accessories. See Figure 26 for connection details.

Electronic Air Cleaner Connection

Two 1/4* spade terminals (EAC and EAC N) for electronic air
cleaner connections are located on the control board. The
terminals provide 120 VAC (1.0 amp maximum) during circu-
lating blower operation.

Humidifier Connection

Two 1/4" spade terminals (HUM and HUM N) for humidifier
connections are located on the control board. The terminals
provide 120 VAC (1.0 amp maximum) during heat speed op-
eration of the circulating blower.

OPERATION AND MAINTENANCE

SEQUENCE OF OPERATION

The following describes the sequence of operation of the
furmace. Refer to the schematic wiring diagram in the back of
this manual for component location.

CONTINUOUS BLOWER

On cooling/heating thermostats with fan switch, when the fan
switch is set in the "ON" position, a circuit is completed between
terminals R and G of the thermostat. The blower motor is
energized through the cool fan terminal and runs on the se-
lected speed.

INTERMITTENT BLOWER - COOLING

On cooling/heating thermostats with fan switch, when the fan
switch is set in the "auto" position and the thermostat calls for
cooling, a circuit is completed between the R, Y and G termi-
nals.

The motor is energized through the cool fan terminal and runs
on the selected speed. The fan off setting is fixed at 60 seconds
for SEER enhancement.

18

When the system switch is set on HEAT and the fan is set on
AUTO, and the room thermostat calls for heat, a circuit is
completed between terminals R and W of the thermostat. When
the proper amount of combustion air is being provided, a
pressure switch activates the ignition control

The ignition control provides a 17-second warm-up period. The
gas valve then opens for seven seconds.

As gas starts to flow and ignition occurs, the flame sensor
begins its sensing function. If a flame is detected within seven
seconds after ignition, normal fumace operation continues until
the thermostat circuit between R and W is opened. After flame
is present for 30 seconds, the circulating blower is energized.

When the themmostat circuit opens, the gnition control is deener-
gized. With the ignition control deenergized, the gas flow stops
and the burner flames are extinguished. The venter continues to
operate for 15 seconds after the gas flow stops.

The blower motor continues to operate for the amount of time
set by the fan-off delay switches located on the control board.
The heating cycle is then complete, and the unit is ready for the
start of the next heating cycle.

If flame is not detected within the seven second sensing period,
the gas valve is deenergized. The control is equipped with a
re-try option. This provides a 60 second wait following an
unsuccessful ignition attempt (flame not detected).

After the 60 second wait, the ignition sequence is restarted with an
additional 10 seconds of igniter warm-up time. If this ignition attempt
is unsuccessful, one more re-try will be made before lockout.

Amomentary loss of gas supply, flame blowout, or a shorted or
open condition in the flame probe circuit will be sensed within
0.8 seconds.

The gas valve will deenergize and the control will restart the
ignition sequence immediately. Recycles will begin and the
burner will operate normally if the gas supply returns, or the
fault condition is corrected prior to the last ignition attempt.
Otherwise, the control will lockout.

Unitary Products Group

L1
(HO
7 GRN  WIRING INSIDE
Gl

JUNCTION BOX
: BLK/BLK
WHI wnuwn-u\

BLK GRN/GRN
JUNCTION . g
BOX

\ T

F T

|
BLOWER COMPARTMEN'IT

~VENT PIPE

CLASS 2 SYSTEM
CONTROL WIRING
TO THERMOSTAT

~FLUE CHASE
TRANSFORMER—

DOOR
SWITCH

BURNER COMPARTMENT

FIGURE 4 - DOWNFLOW MODELS - ELECTRICAL
WIRING

Remove the screws retaining the wiring box cover. Route the
power wiring through the unit top panel with a conduit connector
or other proper connection. Make wiring connections as shown
in Figure 5. Replace the wiring box cover and screws.

An alternate wiring method is to use a field provided 2 x 4 box
and cover on the outside of the furnace. Route the furnace
leads into the box using a protective bushing where the wires
pass through the furnace panel.

BLK BLK (HO
NOMINAL

WHI M\ WH| (NEUTRAL) } 120 VOLT
_GRN M\ GRD

1

FIGURE 5 - POWER WIRING CONNECTIONS

ROOM FURNACE CONDENSING
THERMOSTAT CONTROL UNIT
A A
w Wi TO AIR CONDITIONER
G G A CONTROLS
Y Y 7y
c 'C|

FIGURE 6 - TYPICAL HEATING AND COOLING

Unitary Products Group

650.75-N5
ELECTRICAL CONTROL CONNECTIONS

Install the field-supplied thermostat. The thermostat .instruc-
tions for wiring are packed with the thermostat. With the
thermostat set in the OFF position and the main electrical
source disconnected, complete the low-voitage wiring from the
thermostat to the terminal board on the ignition module. Con-
nect Class 2 control wiring as shown in Figures 4 & 6. Electronic
thermostats may require a "C*" common connection as shown
dashed in Figure 6.

NOTE: Some electronic thermostats do not have adjustable
heat anticipators. They may have other type cycle rate
adjustments. Follow the thermostat manufacturer’s in-
structions.

The 24-volt, 40 VA transformer is sized for the fumace compo-
nents only, and should not be connected to power auxiliary
devices such as humidifiers, air cleaners, etc. The transformer
may provide power for an air conditioning unit contactor.

COMBUSTION AIR AND VENT SYSTEM

This furnace is certified to
possible intake/vent configuratic

1. Two-pipe with a sealed combustion intake/vent system
using outdoor combustion air.

2. Single pipe vent system using combustion air from the area
surrounding the furnace.

3. Two-pipe intake/vent system using combustion air from a
ventilated attic space and a vent.pipe to the outside.

Be sure to follow the appropriate venting section details, related
information and limitations for your type of installation.

COMBUSTION AIR INTAKE/VENT CONNECTIONS
Furnace Intake / Vent Connection Size

Intake 2" 3"
Vent 2" 2" (See Note 1)

NOTE: 1. Vent must be increased to 3" on this model.

2. Any vent pipe size change must be made outside
furnace casing in a vertical pipe section to allow
proper drainage of condensate.

3. An offset using two 45 degree elbows will be required for
plenum clearance when the vent is increased to 3".

This type installation requires outdoor combustion air. Two
separate, properly-sized pipes must be used. One bringing air
from the outdoors to the furnace combustion air intake on the
bottom of the burner box, and a second pipe from the fumace
vent connection (top right of unit) back to the outdoors. See
Figure 7.

The intake/vent 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 systems where trees or
shrubs will not block or restrict supply air from entering or
combustion products from leaving the terminal.

7
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BURNER BOX
WITH COVER
BURNER BOX 1
PRESSURE 1l
REFERENCE HOSE [ e 1 —»
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— WATER COLUMN
GAS PRESSURE
—T SHOWN
U-TUBE
MANOMETER

FIGURE 23 - READING GAS PRESSURE WITH
BURNER BOX COVER IN PLACE

Temperatures under 60° F will slow it and make it read low. The
barometric pressure above 30.0" will slow the meter and below
30.0" speed up the meter. At some conditions the meter may
be off significantly. an error of + 5% is not uncommon. The gas
meter correction factor is calculated as follows:

(Barometric Pressure) x 520
(Temperature ° F + 460) x 30

= Meter Correction Factor

Example 1: 28.9" Barometric Pressure, 80° F

%3)428?2 30 == 1156(;%?) =.928 Correction Factor

Contact your gas supplier for actual BTU content of the gas.
EXAMPLE - CHECKING GAS INPUT

itis found by measurement that it takes 26 seconds for the hand
onthe 1 cubic foot dial to make a revolution with only a 120,000
Btuh furnace running. Using this information, locate 26 seconds
in the first column of Table 5. 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.

With the barometer at 28.9" and a 70° F temperature, the
correction factor will be .945. If the local gas heating value is
935 BTU per cubic foot the calculations will be as follows:

138 cu. ft/hr x .945 correction factor x 935 BTU/cu. ft. =
121,933 BTU/Hr.

The calculated firing rate of 121,933 BTU per hour is within the
* 2% tolerancs of our nominal 120,000 furnace.

If the actual input is not within 2% of the furace rating, with
allowance being made for the permissible range of the regula-
tor setting (0.3 inches W.C.), replace the orifice spuds with spud
of the proper size.

CAUTION: Be sure to relight any gas appliance that
A were tumned off at the start of this input check.
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BURNER BOX
WITH COVER REMOVED
[ it
BURNER BOX 22— e =
PRESSURE
REFERENCE HOSE
(NOTUSED) —_ | nnonoononnnnmn.
Chd T ) [Z)
> OUTLET
PRESSURE
- TAP
(o]
\GAS
35IN.
VALVE WATER COLUMN
GAS PRESSURE
SHOWN

FIGURE 24 - READING GAS PRESSURE WITH
BURNER BOX COVER REMOVED

ADJUSTMENT OF MANIFOLD GAS PRESSURE

Manifold gas pressure may be measured by two different
procedures. It may be measured with the burner box cover in
place or it may be measured with the burner box cover re-
moved. Follow the appropriate section, 2a or 2b in the instruc-
tions below.

1. Tum gas off at main gas valve. Remove 1/8" Allen socket
head pipe plug from the manifold end of the main gas valve.
Install the proper manometer tube adapter into this opening.

2. Read the inlet gas pressure using either of the two methods
below.

a. Reading the gas pressure with the burner box cover in
place - Disconnect the pressure reference hose from
the right side of the burner box. Using a tee fitting and
a short piece of hose, connect the negative side of the
manometer to the burner box pressure reference port
as shown in Figure 23. Connect the positive side of the
manometer to the adapter previously installed in the
gas valve as shown in Figure 23.

b. Reading the gas pressure with the burner box cover
removed - Remove the screws securing the burner box
front cover plate. Remove the cover. It is gasketed and
may stick in place. Connect the positive side of the
manometer to the adapter previously installed in the
gas valve as shown in Figure 24. There will be no
second connection to the manometer as it will refer-
ence atmospheric pressure.

NOTE: The screw-off cap forthe pressure regulatormust be removed
entirely to gain access to the adjustment screw. Loosening or
tightening the cap does not adjust the flow of gas.

3. Referto Figure 22 for location of pressure regulator adjust-
ment cap and screw on main gas valve.

4. Turn gas and electrical supplies ON. Start furnace and
observe manifold pressure on manometer.

5. Adjust manifold pressure by adjusting gas valve regulator
screw: for natural gas, set at 3.5" W.C.

Unitary Products Group

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

NOTE: Shaded components of the combustion air/vent system
shown in the following figures are considered to be part of
the vent terminal. These components should not be
counted when determining piping limitations. Refer to Fig-
ures 8 - 11. Sidewall termination may require sealing or
shielding of building surfaces with a corrosive resistance
material to protect against combustion product corrosion.

VENTING MULTIPLE UNITS

Each unit must have its own intake/vent piping and termination.
Do not use common pipes for combustion air or venting. The
vent terminals must be located as shown in Figures 12 & 13.

PIPING ASSEMBLY

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

1. Cut piping to the proper length, beginning at the fumace.

2. Deburr the piping inside and outside.

3. Chamfer the outer edges of the piping.

4. Dryit 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.

must be used in well-ventilated areas only. Keep them
away from heat, sparks and open flames (including
pilots). Do not breathe vapors and avoid contact with
skin and eyes.

g WARNING: Solvent cements are flammable and

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

7. Support the combustion air and vent piping such that it is
angled 1/4" per linear foot so that condensate will flow back
toward the furnace. Piping should be supported with pipe
hangers to prevent sagging. Maximum spacing between

OVERHANG

I

— 12" MINIMUM

e
= 12" SEPARATION BETWEEN
~—— BOTTOM OF COMBUSTION AIR
L——=—— AND BOTTOM OF VENT

MAINTAIN 12" CLEARANCE ABOVE
——_— HIGHEST ANTICIPATED SNOW LEVEL
1~ , . ORGRADE, WHICHEVER IS GREATER

[ AR
\/\\‘f'\\ ANEN

-,

COMBUSTION AIR

FIGURE 8 - HORIZONTAL TERMINATION
CONFIGURATION WITH 12"
MINIMUM CLEARANCE

Unitary Products Group
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hangers is five (5) feet, except SDR-PVC piping, where
maximum spacing is three (3) feet.

8. Seal around the openings where the combustion air and
vent piping pass through the roof of side wall.

OVERHANG

|

— 12" MINIMUM

e
= 12" SEPARATION BETWEEN
——— BOTTOM OF COMBUSTION AIR
==——— AND BOTTOM OF VENT

MAINTAIN 12" CLEARANCE ABOVE
——— HIGHEST ANTICIPATED SNOW LEVEL
-, , OR GRADE, WHICHEVER IS GREATER
' A} i AR E \'\. .
AR BN

COMBUSTION AIR
(ELBOW PARALLEL TO WALL)

FIGURE 9 - HORIZONTAL TERMINATION
RAISED CONFIGURATION
FOR ADDITIONAL CLEARANCE

OVERHANG

o 12" MINIMUM

/ﬁ
= 12" SEPARATION BETWEEN
———— BOTTOM OF COMBUSTION AIR
=== AND BOTTOM OF VENT

MAINTAIN 12" CLEARANCE ABOVE
——— HIGHEST ANTICIPATED SNOW LEVEL
~, . OR GRADE, WHICHEVER IS GREATER

i} 1
A EESAREE I S
N N

-,

COMBUSTION AIR

18" MAXIMUM

FIGURE 10 - HORIZONTAL TERMINATION
CONFIGURATION WITH HORZ. EXTENS.

N\

MAINTAIN 12" MINIMUM
CLEARANCE ABOVE HIGHEST
ANTICIPATED SNOW LEVEL.
MAXIMUM OF 24" ABOVE ROOF

FIGURE 11 - VERTICAL TERMINATION
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650.75-N5
CONDENSATE PIPING

The condensate drain connection is shipped in the blower
compartment. It consists of a formed hose with a 1/2" NPT male
connection. A 1/2" FM x 3/4" PVC slip coupling is provided.

This drain hose may be installed to allow left or right side
condensate drain connection. Refer to Figure 20. Cut the hose
to allow for proper fit for left or right exit.

CONDENSATE
TRAP TUBING

(%) - 98]

FIGURE 20 - CONDENSATE DRAIN CONNECTION

To install the drain hose assembly, remove the 7/8" knockout
in the side panel. Remove the conduit nut from the 1/2" male
fitting. Push the male fitting through the hole and reinstall the
nut. The use of the 3/4" PVC coupling is optional.

The installation procedure for condensate piping is as follows:

Drain Connection

1. It is recommended that either 1/2* or 3/4" PVC or equiva-
lent pipe be field installed as drain pipe. The condensate
piping may be tied together with the air conditioning con-
densate drain if the air conditioning condensate drain line
is trapped upstream of the tie-in and the combined drains
are constructed of the same material.

2. All pipe joints must be cleaned, de-burred and cemented
using PVC primer and cement.

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

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

5. Where required, a field-supplied neutralizer can be in-
stalled in the drain line, external to the furnace.

NOTE: The condensate drain from the furnace may be con-
nected in common with the drain from an air conditioning
coil if allowed by local code. Follow the instructions with
the coil for trapping the drain.

SAFETY CONTROLS

Control Circuit Fuse
A3 amp. fuse is provided to protect the 24 volt transformer from

overload caused by control circuit wiring errors. This is an ATO

3, automotive type fuse and is located in the unit wiring harness
between the control transformer and the furace control.

Blower Door Safety Switch

This unit is equipped with an Electrical Interlock Switch
mounted in the blower compartment. This switch interrupts all
power at the unit when the panel covering the blower compart-
ment is removed.

14

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

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

CAUTION: Main power to the unit must still be inter-

A rupted at the main power disconnect switch before
any service or repair work is to be done to the unit. Do
not rely upon the interlock switch as a main power
disconnect.

Rollout Switch Controls

This control is mounted on the burmer box assembly. If the
temperature in the bumer compartment exceeds its set point,
the igniter control and the gas valve are deenergized. The
operation of this control indicates a malfunction in the combus-
tion air blower, heat exchanger or a blocked vent pipe connec-
tion. Corrective action is required. This is a manual reset control
and must be reset before operation can continue.

Pressure Switches

This furnace is supplied with pressure switches which monitor
the flow through the combustion air/vent piping system. These
switches de-energize the ignition control module and the gas
valve if any of the following conditions are present. Refer to
Figure 21 for tubing connections

1. Blockage of combustion air piping or terminal. (1LP)
2. Blockage of vent piping or terminal (1LP).
3. Failure of combustion air blower motor (1LP).

4. Blockage of condensate drain piping (2LP).

FIGURE 21 - PRESSURE SWITCH TUBING ROUTING

Limit Control

There is a high temperature limit control located on the furace
vestibule panel near the gas valve. This is an automatic reset
control and provides over temperature protection due to re-
duced airflow, such as a dirty filter.

Auxiliary Limit Controls

Downflow units have a single limit switch mounted on the
blower assembly. This is a manual reset control and gives high
temperature protection in the event of a blower motor failure.

Unitary Products Group

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

NOTE: Ducts must have the same cross-sectional area as the free
area in the opening to which they are connected. The mini-
mum dimension of rectangular ducts shall be three inches.

2. One permanent opening, commencing within 12 inches of
the top of the enclosure shall be permitted where the
equipment has clearances of at least 1 inch from the sides
and back and 6 inches from the front of the appliance. The
opening shall communicate through a vertical or horizontal
duct to the outdoors, or spaces (crawl or attic) that freely
communicate with the outdoors and shall have a minimum
free area of:

a. 1 sq. in. per 3000 Btu per hr of the total input rating of
all equipment located in the enclosure.
b. Not less than the sum of the areas of all vent connec-
tors in the confined space.
3. Louvers, Grilles and Screens
a. Incalculating free area, consideration must be given to
the blocking effects of louvers, grilles and screens.

b. Ifthe free area of a specific louver or grille is not known,
refer to Table 3 to estimate free area.

TABLE 3 - ESTIMATED FREE AREA

ESTIMATED FREE AREA
Wood or Metal Wood 20 - 25%*
Louvers or Grilles Metal 60 - 70%*
Screens** 1/4" mesh or larger 100%

* Do not use less than 1/4" mesh
** Free area or louvers and grilles varies widely. Installer
should follow louver or grillle manufacturer’s instructions.

NOTE: If mechanically operated louvers are used, a means to
prevent main bumer ignition and operation must be pro-
vided should louvers close during startup or operation.

Special Combustion and Ventilation Considerations

Operation of a mechanical exhaust, such as an exhaust fan,
kitchen ventilation system, clothes dryer or fireplace may cre-
ate conditions requiring special attention to avoid unsatisfac-
tory operation of gas appliances.

Specially Engineered Installations

The above requirements shall be permitted to be waived where
special engineering, approved by the authority having jurisdic-
tion, provides an adequate supply of air for combustion, venti-
lation and dilution of flue gases.

Combustion Air Quality

The recommended source of combustion air is to use the
outdoor air supply. Excessive exposure to contaminated com-
bustion air will result in safety and performance related prob-
lems. However, the use of indoor air in most applications is
acceptable, except as follows:

1. Ifthefumaceis installedin a confined space itis recommended
that the necessary combustion air come from the outdoors by
way of attic, crawl space, air duct or direct opening.

Unitary Products Group

650.75-N5

2. If outdoor combustion air is used, there must be no expo-
sure to the installations or substances listed in *3" below.

3. The following types of installations may require OUT-
DOOR AIR for combustion, due to chemical exposure.

a) Commercial buildings

b) Buildings with indoor pools

c) Furnaces installed in laundry rooms

d) Furnaces installed in hobby or craft rooms

e) Furnaces installed near chemical storage areas

Exposure to the following substances in the combustion air
supply may also require OUTDOOR AIR for combustion.

f) Permanent wave solutions

g) Chorinated waxes and cleaners

h) Chorine based swimming pool chemicals

iy Water softening chemicals

i) De-icing salts or chemicals

k) Carbon tetrachloride

I) Halogen type refrigerants

m) Cleaning solvents (such as perchloroethylene)
n) Printing inks, paint removers, vamishes, etc.
o) Hydrochloric acids

p) Cements and glues

q) Antistatic fabric softeners for clothes dryers
r) Masonry acid washing chemicals

VENT PIPE SIZING (1-PIPE SYSTEM)

Refer to Table 4 to select the proper size piping for venting. The
size will be determined by a combination of furnace model, total
length of run, and the number of elbows required. The following
rules must also be observed.

NOTE: Fumace vent pipe connections are sized for 2-in. pipe.
Any pipe size change must be made outside the furace
casing in a vertical pipe section to allow proper drainage
of vent connections.

NOTE: An offset using two 45 degree elbows may be required
for plenum clearance when the vent is increased to 3".

1. Long radius elbows are required for all units.

TABLE 4 - VENT PIPING - 1 PIPE SYSTEM

Pipe Max. Elbows vs.
Model Size One Way Vent Length (Ft.)
5-40 45 50 | 75
PBLDALDO8N040
PBLDBLD12N060
PBLDBLD12N080 2" 6 5 4 | NA
PBLDCLD16N080
PBLDCLD20N100
PBLDALDO8N040
PBLDBLD12N060
PBLDBLD12N080 3 8 7 6 | 5
PBLDCLD16N080
PBLDCLD20N100
PBLDDLD20N120 | 3"Only | 6 5 4 [ NA

11
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