78UGF Series Units

GAS UNITS RETAIN THESE INSTRUCTIONS FOR FUTURE REFERENCE

502,830M
1/83
Supersedes 11/92

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

Installation and service must be
performed by a qualified installer,
service agency or the gas supplier.

WHAT TO DO IF YOU SMELL GAS:

e Do not try to light any appliance.

¢ Extinguish any open flames.

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

¢ Immediately call your gas supplier from a
neighbor’s phone. Follow the gas suppli-
er’s instructions.

e If you cannot reach your gas supplier, call
the fire department.
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I—REQUIREMENTS
Installation of Lennox gas central furnaces must conform
with local building codes o, in the absence of local codes,
with the current National Fuel Gas Code (ANSI-2223.1).
The Natiohal Fuel Gas Code is available fom:

American National Standards Institute, Inc.

1430 Broadway

New York, NY 10018
These units are A.G.A. (American Gas Association) certified.
NOTE—78UGFX series units (units equipped with flame
rods) are certified for use with natural gas onfy.

Air supply for combustion and ventiation must conform to
the methods outlined in the current National Fuel Gas Code.,

A WARNING

The furnace is certified for installation clearances to
combustible material as listed on the appliance rating
plate and in table 1:

TABLE 1
Clearances Location Inches (mm)
Servloe access Front 36 in. (914mm)
To combustible Top, side and rear 1 in. {25mm)
materials Flue 8in. (152mm)*
From Draft Hood ;
Relief Opéning Front 8in. (152mm)

NOTE —Service access clearance must be mairkained.

* 17 {25mm) for type "B1" Vert Pipe.
Accessibility and service clearances must take prece-
dence over fire protection clearances.
Ventinstallations shall be in accordance with the GAMA
venting tables booklet supplied with this unit and appli-
cable provisions of local building codes.

NOTE~—For installation on combustible floors, appliance
shall not be installed directly on carpeting, tile, or other
combustible material other than wood floonrg.

For installation in a residential garage, unit must be instafled
so that bumer(s) and ignition source are located no less
than 18 in. (457 mm) above floor. Furnace must be located
o protected to avoid physical damage by vehicles.

Unit must be adjusted to obtain a temperature rise with-
in the range specified on appliiance rating plate.

The draft hood shall be installed in the same atmospheric
pressure zone as the combustion air inlet to the furnace.
78UGF unit must be installed so that electrical compo-
nents are pretected from water.

When furnace is used in conjunction with cooling units,
it shall be installed in parallel with, or on the upstream
side of, cooling units to avoid condensation in the heat-
ing element. With a parallel low arrangement, damper
(or other means to control the flow of air) shall be ade-
quate to prevent chilled air from entering the furnace
and, if manually operated, must be equippad with
means to prevent operation of either unit, unless damp-
er is in the full “heat” or “cool” position.

When installed, furnace must be electrically grounded
in accordance with local codes or, in the absence of lo-
cal codes, with the current National Electric Code,
ANSI/NFPA No. 70. The National Electric Code (ANSI/
NFFA No. 70) is available from:

National Fire Protection Association

470 Atlantic Avenue

Boston, MA 02210
Field wiring connection with unit must meet or exceed
specifications of type T wire and withstand a 63°F
(17°C) temperature rise. When furnace is installed so
that supply ducts carry air circulated by furnace to
areas outside space containing furnace, return air shall
be handled by a duct(s) sealed to the furnace casing
and terminating outside space containing furnace.

78UGF units are Canadian Gas Association {C.G.A.) cer-
tified. This furnace is certified for installation clearances to
combustible material as listed on appliance rating plate
and in table 1. Accessibility and service clearances must
take precedence over fire protection clearances.

installation of C.G.A. certified units must conform with
current Standard CAN/CGA—B149.1 “Installation Code
for Natural Gas Burning Appliances and Equipment”
and CAN/CGA—-B149.2 “Installation Code for Propane
Gas Burning Appliances and Equipment,” local plumb-
ing or waste water codes and other applicable local
codes. Authorities having jurisdiction should be con-
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sulted before installation. Adequate clearance shall be
made around air openings into the vestibule area. Pro-
visions shall be made for proper operation and for com-
bustion air and ventilation air supply according to the
current CAN/CGA —-B149 standards.

All electrical witirig and grounding for the unit mustbe in
accordance with the current regulations of the Cana-
dian Efectrical Code Part | (C.S.A. Standard C22.1)
and/or local codes.

II-GENERAL

These instructions are intended as a general guide and
do not supersede local codes in any way. Authorities hav-
ing jurisdiction should be consulted before installation.

A—Shipping and Packing List

1-Leveling bolt package (if ordered)
1—-Thermostat {if ordered)
1—-Rubber gronimet (for electrical make—up)

B—-Shipping Damage
Check unit for shipping damage. Receiving party

should contact last carrier immediately if any shipping
damage is found.

II—COMBUSTION, DILUTION & VENTILATION AIR

Until recently, there was no problem in bringing in suffi-
cient amounts of outdoor air for combustion — — infiltra-
tion provided all the air that was needed and then some.
In today's homes built with energy conservation in
mind, tight construction practices make it necessary to
bring in air from outside for combustion. Consideration
must also be givento the use of exhaust fans, appliance
vents, chimneys and fireplaces because they force ad-
ditional air that could be used for combustion out ofthe
house. Unless outside air is brought into the home for
combustion, negative pressure (pressure outside is
greater than inside pressure) will build to the point thata
down draft can oceur in the furnace vent pipe or chim-
ney. Combustion gases enter the living space creating
a potentially dangerous situation.

in the absence of local codes concerning air for com-
bustion and ventilation, this section outlines guidelines
and recommends procedures for installing 78UGF fur-
naces in a manner that ensures efficient and safe oper-
ation, Special consideration must be given to combus-
tion air needs as well as requirements for exhaust vents
and gas piping. A portion of this information has been
reprinted with permission from the National Fuel Gas

Code (ANSI-Z223.1). This reprinted material is not the
complete and official position of the ANSI on the refer-
enced subject, which is represented only by the stan-
dard in its entirety.

In Canada, refer to the standard CAN/CGA—B149.1
and —B149.2 instaliation codes.

Combustion Alr Requirements

A CAUTION

All gas—fired appliances require air to be used for the
combustion process. if sufficient amounts of combus-
tion air are not available, the furnace or other appliance
will operate in an inefficient and unsafe manner.
Enough air must be provided to meet the needs of all
fuel—burning appliances, as well as appliances such
as exhaust fans which force air out of the home. When
fireplaces, exhaust fans, or clothes dryers are used at
the same lime as the furnace, much more air is required
to ensure proper combustion and to prevent a down—
draft situation. Insufficient amounts of air also causein-
complete combustion which can result in carbon mon-
oxide. The requirements for providing air for combus-
tion and ventilation depend largely on whether the fur-
nace is installed in an unconfined or confined space.

Unconfined Space

An unconfined space is an area such as a basement or
large equipment room with a volume greater than 50
cubic feet per 1,000 Btu per hour of the combined input
rating of all appliances installed in that space. This
space alseincludes adjacentrooms which are not sep-
arated by a door. Though an area may appear to be un-
confined, it might be necessary to bring in outdoor air
for combustion ifthe structure does not provide enough
air by infiltration, Ifthe furnace is located in a building of
tight construction with weather stripping and caulking
around the windows and doors, follow the procedures
outlined for using air from the outside for combustion
and ventilation.

Confined Space

A confined space is an area with volume less than 50 cu-
bic feet per 1,000 Btu per hour of the combined input rat-
ing of all appliances installed in that space. This definition
includes furnace closets or small equipment rooms.
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When the furnace is installed so that supply ducts carry
air circulated by the furnace to areas outside the space
containing the furnace, the returr air must be handled
by ducts which are sealed to the furnace casing and
which terminate outside the space containing the fur-
nace. This is especially important when the furnace is
mounted on a platform in a confined space such as a
closet or small equipment room. Even a small leak
around the base ot the unit at the platform or at the re-
turn air duct connection can cause a potentially danger-
ous negative pressure condition. Air for combustion
and ventilation can be brought into the confined space
either from inside the building or from outside.

Alr from Inside

if the confined space housing the furnace adjoins space
categorized as unconfined, air can be brought in by pro-
viding two permanent openings between the two spaces.
Each opening must have a minimum free area of 1 square
inch per 1,000 Btu per hour of the total input rating of all
gas—fired equipment in the confined space. Each open-
ing must be at least 100 square inches. One opening shall
be within 12 inches of the top of the enclosure and one
opening within 12 inches of the bottorn (See figure 1).

EQUIPMENT IN CONFINED SPACE
ALL AIR FROM INSIDE

CHIMNEY
.OR GA3
VENT

Z

78UGF
FURNACE

I I

e

NOTE —Each opening shall have a free area of at least one square
inch per 1,000 Btu per hour of the total input rating of all equipment
in the encilosure, but not less than 100 squeare inches.

FIGURE 1

Alr from Outside

If air from outside is brought in for combustion and ven-
tilation, the confined space shall be provided with two
permanent opehings. Onie opening shall be within 12
inches of the top of the enclosura and one within 12 in-

ches of the bottom. These openings must communi-
cate directly or by ducts with the outdoors or spaces
{crawd or attic) that freely communicate with the out-
doors orindirectly through vertical ducts, Each opening
shall have a minimum free area of 1 square inch per
4,000 Btu per hour of total input rating of all equipment
in the enclosure (See figures 2 and 3). When communi-
cating with the outdoors through herizonta! ducts, each
opening shall have a minimum free area of 1 square
inch per 2,000 Btu per total input rating of all equipment
in the enclosure (See figure 4).

EQUIPMENT IN CONFINED SPACE
ALL AIR FROM OUTSIDE
(Inlet Alr from Craw! Space and

Outlet Air to Ventilated Attic)

CHIMNEY

VENTILATION LOUVERS
{Each and of attic)}

(Fo(un:go:;:;iaaﬁ / AR
WL 1S Al

| LT oo Y

5 P 1T mm

=2 c =

NOTE - The infet and outlet &ir openings shall each have a free arva
of af least one square inch per 4,000 Btu per hour of the total input

rating of all equipment in the enclostire.

FIGURE 2

EQUIPMENT IN CONFINED SPACE

ALL AIR FROM OUTSIDE
P (All Alr Through Ventilated Attic)
VENT

VENTILATION LOUVERS
{Each end of attic)

INLET AR
{Ends 127 above
botiom)

FURNACE

. WATER
HEATER

1
!

] 1 | i 1 I I 1 Lo
1 | L SR N Y | 1 I ] 1 i
NOTE —The inlet and outiet air openings shall each have a free area
of af least one square inch per 4,000 Btu per hour of the total input

rating of alf equipment in the encilosure.

FIGURE 3
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NOTE - Each air duct opening shell have a free area of at least one
seuare inch per 2,000 Biu per hour of the total input rating of all
equipment in the enclosure. If the equipment room is located
ageinst an oudside wall and the air openings communicate directfy
with the outdoors, each opening shall have a free area of at least one
square inch per 4,000 Biu per hour of the total input rating of ail other
equipmannt in the snclosure.

FIGURE 4

When ducts are used, they shall be of the same cross—
sectional area as the free area of the openings to which
they coninect, The minimum dimension of rectangular
air ducts shall be no less than 3 inches. In calculating
free area, the blocking effect of louvers, grilles, or
screens must be considered. Ifthe desigh and free area
of protective coveting is not known for caiculating the
size opening required, it may be assumed that wood
louvers will have 20 to 25 percent free area and metal
louvers and grilles will have 60 to 75 percent free area.
Louvers and grilles mustbe fixed in the open position or
interlocked with the equipment so that they are opened
autormatically during equipment operation,

IV-INSTALLATION
A-Setting Equipment
1— Holes are provided in the corners of unit base for
leveling unit. Install leveling boits (if desired) or
shim under unit. See figure 5.
NOTE —If leveling bolls are used, be sure to install the
plastic nuts and tighten snugly before seiting the unit.

LEVELING BOLT INSTALLATION
AFTER UNIT I3
LEVEL, TIGHTEN
THIS NUT

-
o

CABINET
a\
) LEVEL
UNIT WitH
INSTALL PLASTYC THIS NUT
NUTS WITH FLAT SIDE LEVELING

TOWARD BASE. BOLT
FIGURE 5

2— Set unit in desired location allowing for clearances
listed on appliance rating plate. Also allow for gas
supply connection, electrical supply, vent connec-
tions and installation and service clearances.

B—Return Air Opening

A WARNING

If cold air return is to terminate through the floor under
the furnace, a direct, airtight and sealed connection
must be made to the bottom of the furnace. Forinstalla-
tions where the return air is taken from a return air drop,
unit may be installed using either the left or right side of
furnace.

For side return air applications, cut furnace cabinet at
sized knockout squares for maximum return air.
Return air can be brought in either side or at the bottom
of the unit. Scribe lines show the outline of each side re-
turn air opening.

C-Duct System

Size andinstall supply and return air duct system using

industry —approved standards that resultin a quiet and
low—static system with uniform air distribution.
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Supply Alr Duct System

C.G.A. certified units require a removable access panel in
the supply air duct. The access panel should be large
enough to parmit inspection of heat exchanger for leaks af-
ter installaion (either by smoke or reflected light). Access
panel must not allow leaks in the supply air duct system,
Return Alr Duct System

After return air duct system location is determined,
move the filter retention springs to the correct position
and crimp the rear of the spring to hold it in place for fil-
ter servicing. Refer to figure 27. Seal between return air
duct or plenum and furnace so that there is no leakage.

Bottom Return Air Installation

in all bottom return air applications, the material directly
beneath the bottom return opening must be non—com-
bustible. Unit may be installed on a combustible floor.

A WARNING

NOTE-78UGF *X™ models are equipped with bottorn sea-
tion knocked out and with bottom return air fitter installed.
78UGF4X—125 and 6X—100 models are equipped with a
fiter which requires cufting when used for side air return.
Cutto size: 20" x 25*. Bottom retumn block kits are required
on “X” models when using side return air (LB—83619A).

NOTE—Retumn air duct must be secured to the unit using
rivets or S—locks. Using screws to secure the return air
duct to the unit will interfere with the filter and cause im-
proper filtration.

D-Venting

78UGF furnaces must be vented in compliance with all local
codes, the GAMA venting tables bookiet included with this
unit in the USA. and the cument standards of CAN/
CGA-B149.1 and —-B1492 in Canada and these
instructions.

The 78UGF or 7BUGFX gas furnace must not be con-
nected to a chimney serving a separate appliance de-
signed to burn solid fuel.

Round vent connectors should be used in the following
sizes: —50 and —75 units, 4"; —100 units, 5", and —125 and
=150 units, 6". Models with 5” and 6” flue are oval. Around
vent pipe can be used with some amount of work to make
oval. A 9" minimum length vent connector must be run fom
the furnace fue outlet to the first 90° elbow. See figure 6.

Venting Using a Masonry Chimney

Any masonry chimney used for venting a 7BUGF or
7BUGFX gas furnace must be lined, and must be
sized and installed per all applicable local building
codes or, in the absence oflocal codes, the current
National Fuel Gas Code {ANSI-2223.1) in the
U.S.A. and the current standards of CAN/
CGA—B149.1 and —B149.2 in Canada. The effec-
tive area of the chimney serving a singie appliance
must be no iess than the effective area of the draft
hood outlet. The chirnney must extend vertically at
least 5 feet above the flue collar.

Masonry chimneys serving fireplaces cannst be
used for venting purposes uniess the fireplace
opening is permanegntly sealed. See figure 6.

When inspection reveals that an existing chimney
is not safe for the imtended purpose, it shall be re-
built to conform to nationally recognized stan-
dards, lined or relined with suitable materials or re-
placed with a gas vent or chimney suitable for vent-
ing 7BUGF series units. The chimney passageway
must be checked periodically to ensure that it is
clear and free of obstructions.

VERTICAL VENT USING
LINED MASONRY CHIMNEY
" Ll
LA
TBUGF —
FURNA \
r 7] ( S
SEALED FIREPLACE
OPENING

FIGURE 6

Removal of Unit from Common Venting System

in the event that an existing furpace is removed from a
venting system commonly run with separate gas
appliances, the venting system is likely to be too large
to properly vent the remaining attached appliances.
The following test should be conducted while each
appliance in operation and the other appliances notin
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operation remain connected to the common venting
system. If the venting system has been installed im-
properly, the system must be cotrected as outlined in
the previous section.

i1-

2—

Seal any unused openings in the common venting
system. '

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

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

Follow the lighting instruction. Place the appliance
being inspected in operation. Adjust thermostat so
appliance wilt operate continuously.

Test for spillage at the draft hood relief opening af
ter 5 minutes of main burner operation, Use the
flame of a match or candle, or smoke from a ciga-
rette, cigar or pipe.

After it has been determined that each appliance
remaining connected to the common venting sys-
tem properly vents when tested as outlined above,
return doors, windows, exhaust fans, fireplace
dampers and any other gas—burning appliance to
their previous condition of use,

If improper veriting is observed during any of the
above tests, the common venting system must be
corrected.

V—-HORIZONTAL VENTING

This furnace is design certified by the American Gas As-
sociation for hotizontal venting through an outside wall
only with the use of a Field Controls Company Modeil
#SWG-5L side wall venting kit available from Lennox
Dealer Servite Center. No other Fisid brand venting kit
or any other manufacturer's venting kit is accoptable.
Horizontal venting of this furnace without the use ofthe
above stated kit is prohibited. See figure 7 for field wir-
ing of side wall horizontal venting kit.

SIDE WALL VENTING KIT WIRING
CK—40 CONTROL BOX
W=
r “:"— ) €y THERMOSTAT CONNECTIONS
L TERMINAL IN FURNACE
r-Pﬂ-l-E-s;:ﬁ? ] T JUNCTION BOX
B el | EEO6H
A A
T e D R
L1 ] | | -
L2 120VAC )
PPC-5 I.g. @ &%ﬁ TFEZF:'):&?TAT
[ MOTCR
(OPTIONAL) s e FACTEORY INSTALLET? WIRING
: FELD INSTALLED WIRING
FIGURE 7
VI-GAS PIPING
Gas Supply

1—

This unit is shipped standard for left side installa-
tion of gas piping. Simply connect gas supply to
piping assembly,

A piping hole is alsc fabricated in the right side of
the unit for alternate piping arrangements.

Whan connecting gas supply, factors such as
length of run, number of fittings and furnace rating
must be considered to avoid excessive pressure
drop. Table 2 lists recommended pipe sizes for typ-
ical applications.

Gas piping must not run in or through air ducts,
clothes chutes, chimneys or gas vents, dumb wait-
ers or elevator shatfts.

Piping should be sloped 1/4 inch per 15 feet upward
toward the meter from the furnace. The piping must
be supported at proper intervals (every 8 to 10 feet)
using suitable hangers or straps. A drip leg should
be installed in vertical pipe runs to the unit.

In some localities, codes may require installation of
a manual main shut—off valve and union (furnished
by installer) external to the unit. Union must be of
the ground joint type.
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TABLE 2

Nominat Internal Length of Pipe (Foel)
Iron le' Diameter
Size (Inches) {Inches) 10 20 30 40 S0 60 l 70 80 90 100
1/4 .364 43 29 24 20 18 18 15 14 13 12
3/8 493 95 B85 52 45 40 38 33 31 29 27
1/2 622 175 120 Q7 82 73 686 61 57 53 50
3/4 324 360 250 200 170 131 138 123 118 1o 103
1 1.049 6A0 465 375 820 285 260 240 220 205 195
1=1/4 1.380 1,400 1. 950 770 660 880 530 490 480 430 400
1-1/2 1.610 2100 1,460 1,180 2990 200 810 750 890 a50 820
2 2.067 3,950 2150 2200 1.900 1.880 1.520 1,400 1300 1.220 1.150
2-1/2 2489 6.200 4.25Q 3.520 ) 3,000 1 2650 2400 ) 2250 ) 2050 1,850 1.830
3 3.068 11,000 | 7,700 68,250 | 5300 4750 4,300 3900 | 5700 | 3450 3,250
4 4,026 23000 | 15800 | 12800 | 10900 | 9700 8,800 8100 | 7500 | 7.200 6700 |

NOTE —Capacity given in cubic feet of gas per hour and based on 0.680 specific gravity gas.

NOTE —in the case emergency shutoff is required, shut
off main manual gas valve and disconnect main power
to unit. These devices should be properly labeled by the
installer.

NOTE —Installer must provide a 1/8" N.PT. plugged tap
in the field piping upstream of the gas supply connec-
tion to the unit. Tap must be accessible for test gauge
connection. See figure 8.

LEFT SIDE PIPING

MANUAL
MAIN SHUT —OFF VALVE (STANDARD)
(With 1/8° NPT AUTOMATIC
Plugged Tap Shown) GAS VALVE
(with manual shut— off valve}
(]
GROUND
JOINT
UNION
FIELD
PROVIDED
AND INSTALLED
AUTOMATIC RIGHT SIDE PIPING

GAS VALVE {ALTERNATE)

(with manual shut—off valve) MANUAL
] MAIN SHUT -OFF VALVE
, : {With 1/8" NPT
Plugged Tap
"\x’l\/‘ Shown)
1 M
GROUND

* JOINT

: UNION
9 Q / DRI LEG

FIGURE 8

High Altitude Derate

A.G.A. certified units must be derated when installed at
an elevation of 2,000 ft. (610 m) or more above sealevel.
if unitis installed at an altitude higher than 2,000 ft. (610
my}, the unit must be derated 4% for each 1,000 ft. (305
m}) above sea level.

C.G.A. certified units used in high altitude applications
are equipped with madifications that eliminate the need
for manifold pressure adjustment to obtain proper heat
input. Check unit rating plate to make sure unitis a high
altitude unit.

NOTE —This is the only permissible field derate for this
appliance,

Leak Check
After gas piping is completed, carefully check all piping
connections (factory and field) for gas leaks. Use aleak

detecting solution or other preferred means.

A CAUTION

NOTE—In case emergency shutdown is required, shut
down main manual gas valve and disconnect main pow-
er to unit. These devices should be properly labeled by
the installer.
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A IMPORTANT

MANUAL MAIN SHUT - OFF
VALVE WILL NOT
HOLD NORMAL arSATEE
TEST PRESSURE
car 0" ™k
FURNACE ~ror>
FIGURE 9

The furnace must be isolated from the gas supply sys-
tem by closing its individual manual shut--off valve dur-
ing any pressure testing of the gas supply system at
pressures equal to or less than 1/2 psig (3.48 kPa).

A IMPORTANT

ni

VII-ELECTRICAL

Refer to figure 10 for control box layout, figure 11 for

point to point field wiring and figure 12 for schematic

wiring diagram and troubieshooting.

1— Select fuse and wire size according to the blower
motor amps.

2— Snaphole piugs are provided on both sides of cabi-
net to facilitate wiring.
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3- Install room thermostat according to instructions
provided with thermostat.

4-— Install a separate fused disconnect switch near the
unit so power can be turned off for servicing.

5— Before connecting thermostat wiring to unit, re-
move screws holding the hinged section of the
control box. Swing the hinged section downward
to to ensure wires are proper length.

6— Complete wiring connections to equipment using wir-
ing diagrams provided with unit and in figure 12. Use
18 gauge wire or larger for thermostat connections.

7— Electrically ground unit in accordance with local
codes or, in the absence of local codes, in accor-
dance with the current National Electric Code (ANSI/
NFPA No. 70) and in Canada with the current Cana-
dian Electric Code part 1 {CSA standard C22.1).
NOTE—Non—insulated ground wires must be
wrapped in electrical tape to avoid damaging the
BCC2 blower contro! center.

8— A 120 volt accessory terminal (ACC) is provided on
the BCC2 blower control center. Any accessory rated
up to 1 amp can be connected to this terminal and
the neutral leg of the accessory can be attached to
any free 120 volt neutral terminal on the BCC2 blower
control center. The accessory terminal is energized
whenever the blower is in operation. See figure 10. A
troubleshooting flowchart for the BCC2 blower con-
trol is located in figure 34.

9— The continuous fan (CF) 120 volt terminal is used
with an optional continuous low fan kit that is avail-
able from Lentiox. The kit allows the furnace blower
to run continuously on low speed. The kit cannot
be used on units without a CF terminal on the
BCC2 board.
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VHI-START—-UP AND ADJUSTMENTS
A-Start—-Up
FOR YOUR SAFETY READ BEFORE LIGHTING

A WARNING

BEFORE LIGHTING smell all around the appliance area
for gas. Be sure to smell next to the floor because some
gas is heavier than air and will settle on the floor.

Use only your hand to push in or turn the gas control
knob. Never use tools. If the knob will not pushin orturn
by hand, do not try to repair it, call a qualified service
technician. Force or attempted repair may resultin a fire
or explosion.

To place 78UGF or 78UGFX furnace into operation:
78UGF and 7B8UGFX units are equipped with an inter-
mittent pilot ignition system. Do not attempt to manually
light pilots on these furnaces. Each time thermostat
calls for heat, the pilot will be automatically lit. The pilot

does not burn when there is no call for heat on units with
electronic ignitions.

A WARNING

tt R

Gas Valve Operation (Figure 14 — 16)

1—- STOP! Read the safety information at the begin-
ning of this section.

2— Set thermostat to lowest setting. See figure 13.

THERMOSTATS
il
/] ==

il

e /]!

N e

[— I
. L
FIGURE 13

3— Turn cff all electrical power to appliance.

4— This appliance is equipped with an ignition device
which automatically lights the pilot. Do not try to
light the pilot by hand.

5— Remove control access panel.

6— OnRobertshaw 7100D and Honeywell VRB204 gas
valves, turn knob on gas valve clockwised® to
OFF. Units with Robertshaw 7200 gas valve, de-
press lever and move to OFF position. Do not
force. See figures 14 through 16.

ROBERTSHAW 7100DER GAS VALVE
) A%
N

1

GAS VALVE KNOB SHOWN IN
OFF POSITION

FIGURE 14

HONEYWELL VR8204 SERIES GAS VALVE

GAS VALVE SHOWN IN OFF POSITION

FIGURE 15
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ROBERTSHAW 7200 GAS VALVE
B

GAS VALVE
SELECTOR
ARM
IN OFF
POSITION

FIGURE 18

7 — Wait five (5) minutes to clear out any gas. If you
then smell gas, STOP! Immaediately call your gas
supplier from a neighbor's phone. Follow the gas
supplier'sinstructions. Ifyou do not smell gas goto
next step.

8— OnRobertshaw 71000 and Honeywell VR8204 gas
valves, turn knob on gas valve counterclock-

wise® to ON. Units with Robertshaw 7200 gas
valve, depress lever and move to ON position. Do
not force,

9— Replace control access panel.

10-Turn on all electrical power to unit.

11— Set thermostat to desired setting.

NOTE—When unitis initially started, steps 1through
11 may need 10 be repeated to purge air from pilot
line.

12— If the appliance stili will not operate, follow the in-
structions “To Turn Off Gas To Unit” and call your
service technician or gas supplier.

To Turn Off Gas To Unit

1- Set thermostat to lowest setting.

2— Turn off all electrical power to unit if service is to be
performed.

3— Remove control access panael.
4— On Robertshaw 7100D and Honeywell VR8204 gas

valves, turn knob on gas valve clockwise#® to OFF.
Units with Robertshaw 7200 gas valve, dopress lever
and move to OFF position. Do not force.

5— Replace control access panel,

B—Ad|usiments

Limit Control

Limit Control—Factory set: No adjustment necessary.

Fan Control

The fan on time of 45 seconds is not adjustable. Fan off
time (time that the blower operates after the heat de-
mand has been satisfied) can be adjusted by moving
the jumper on the BCC2 blower control center, The unit
is shipped with a factory fan off setting of 90 seconds.
Fan offtime will affect comfort and is adjustable to satis-
fy individual applications. See figure 17.

FAN OFF TIME ADJUSTMENT
JUMPER
270
A NED
150 210 150 | | | 210
%0 JUMPER 90
80 SECOND FAN 150 SECOND FAN
OFF TIME QFF TIME
270 - JUMPER 270 o JUMPER
[
150 |4 210 150 .l' 210
90 %0
210 SECOND FAN 270 SECOND FAN
NOJUMPER — 272, 330 SECOND FAN
150 |®|®| 210 OFF TIME
o
80
FIGURE 17

Gas Flow

To check for proper gas flow to combustion chamber, de-
termine Btu input from appliance rating plate. Divide this
input rating by the Biu per cubic foot of available gas. Re-
sultis the required number of cubic . per hour. Determine
the flow of gas through gas meter for two minutes and
multiply by 30 to get the hourly fiow of gas to burner.

Gas Pressure

1— Check gas line pressure with unit firing at maxi-
mum rate. A minimum of 4.5in. w.c. for natural gas
or 10.5in. w.c. for LP/propane gas should be main-
tained. See figures 18, 13 and 20 for gas pressure
adjustment screw location.

2— After line pressure has been checked and ad-
justed, check regulator pressure. Correct manifold
pressure for LP/propane gas is 9.5 in. w.c A natu-
ral gas to LP/propane gas changeover kit is re-
quired to convert unit. Refer to the installation in-
structions supplied with changeover kit for conver-
sion procedure. Correct regulator pressure for nat-
ural gas at altitudes below 2000 #t. is 3.5 in. w.c.
C.G.A. certified units used in high altitude applica-
tions are equipped with modifications that elimi-
nate the need for manifold pressure adjustment,
which is 3.5 in. w.c. to obtain proper heat input.
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ROBERTSHAW 7100 SERIES GAS VALVE
REGULATOR ADJUSTMENT SCREW LOCATION

INLET
PRESSURE MANIFOLD
TAP PRESSURE

TAP

ADJUSTMENT
SCREW

SLOTTED
CAP

FIGURE 18

HONEYWELL GAS VALVE
REGULATOR ADJUSTMENT SCREW LOCATION

CAP SCREW
PRESSURE REGULATOR ®/ (Black)

ADJUSTING SCREW
(White)
INLET

PRESSURE
TAP

Thermostat Adjustment
Set thermostat heat anticipation according to the in-

formation listed on the wiring diagram on the unit.

BLOWER SPEED TAP SELECTION

HARNESS
CONNECTOR

DEPRESS TAB TO RELEASE
WIRE CONNECTOR. SELECT
CONNECTOR LOCATION FOR
NEW SPEED. INSERT WIRE UN-
TIL IT CLICKS.

FIGURE 19

ROBERTSHAW 7200 GAS VALVE
REGULATOR ADJUSTMENT SCREW LOCATION

REGULATOR _
COVER SCREW =g

ADJUSTING
SCREW

INLET
PRESSURE . b=
TAP

FIGURE 20

Tempeorature Rise

Check temperature rise and, if necessary, adjust blow-
er speed to maintain temperature rise within range
shown on unit rating plate.

FIGURE 21
Blower Speeds

Blower speed selection is accomplished by changing
the taps at the harness connector at the blower motor.
See figure 21.

Refer to speed selection chart on unit wiring diagram.

NOTE —-CFM readings are taken external to unit with a
dry evaporator coif and without accessories.

Electrical
1— Check all wiring for lovse connections.
2— Check for correct voltage at unit (unit operating).

3— Check amp—draw on blower motor.
Motor Nameplate Actual

Flue and Chimney

1~ Check flue pipe, chimney and all connections for
tightness and to make sure there is no blockage.

2— Check unit for proper draft.

Failure to Operate

If unit fails to operate check the following:

1- Is thermostat calling for heat?

2— Is main disconnect switch closed?

3— Is there a blown fuse?

4— Is filter dirty or plugged? Dirty or plugged filters will
cause unit to ge off on limit control.

5-— Is gas turned on at meter?

6— |s manual main shut—off vaive open?

7— Is internal manual shut—off valve open?
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After items 1 through 7 have been checked and unit still
will not start, manually reset vent safety shut—off switch
located at the right side of draft hood. If unit operation re-
sumes and then cuts out again, inspect furnace vent sys-
tem for proper sizing and installation. Also, check for vent
blockage and for proper draft. If unit still does not start,
reset roll—out switch on burner box. See figure NO TAG. I
unit starts and cuts out, check heat section for blockage.
Pilot and Burnar Flame
After the G20 unit has been installed and wired, the pilot
flame should be checked and adjusted to insure proper
unit operation. Use the following procedure to adjust
the pilot flame.

Pllot Flame Adjustment

1— Turn off power to the unit.

2~ Disconnectwire frorm MV terminal on the gas valve,

3— On Robertshaw 7100 and Honeywell VRB204 gas

valves, turn knob on gas valve counterclockwise to

ON. Units with Robertshaw 7200 gas valve, de-
press lever and move to ON position. Do not force.

4— Restore power to unit.

5— Set thermostat to call for heat.

At this point the pilot valve portion ofthe gas valve will be
energized after a call for heat is initiated. Pilot will then
light. Examine the pilot flame to determine if itis a soft,
stable flame that surrounds the flame sensor. See fig-
ure 22. Ifthis is not the case, the pilot needs adjustment.

PILOT ADJUSTMENT SCREW
(UNDER CAP)

FIGURE 23

ROBERTSHAW 7100DER GAS VALVE

i

)
©
o]

P

@
|@I Iﬂ
&) @_Pm‘ £

PILOT ADJUSTMENT SCREW
(UNDER CAP)

. DO

FIGURE 24

ROBERTSHAW 7200 GAS VALVE

1O

- FLAME SENSOR
R ——— 1
BURMER B ‘
i
PILOT FLAME @
(Side View) 1
PlLOMDJUSTMENT SCREW
FIGURE 22 FIGURE 25

6— Identify the gas valve being used and locate the pi-
lot adjustment screw. On some gas valves the ac-
tual adjustment screw is under a cap. See figures
23, 24, and 25 for pilot adjustment screw iocations.

7— Turn the pilot adjustment screw until the pilot flame
is soft and stably surrounds the flame sensor.

8— Take a microamp reading of the lame signal coming
from the flame sensor. The normal range is 0.80 to
1.20 microamps with a minimum of 0.70 microamps.

9— After correct pilot flame has been obtained, adjust
thermostat to stop a call for heat.

10—Turn off power to unit.
11—Reconnect MV wire to MV terminal on gas valve.
12—~ Restore power to unit and assure normal operation.

Burner Flame

Start burner and allow to operate for a few minutes to estab-
lish normal buming conditions. Check bumer flame by ob-
servation. Flame should be predominantly blue in color,
strong in appearance and should rise directly from the bum-
er ports in the heat exchanger. Check to see that fame is
burning fom all continuous ribbon ports and that fame
does not impinge on the sides of the heat exchanger.

BUANER FLAME

NOTE—VIEW BURNER FLAME THROUGH
OBSERVATION PORT ON BURNER BOX OR
DAMPER OPENING (Not Shown)

FIGURE 26
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A CAUTION

ndburn

IX—-SERVICE

A WARNING

At the beginning of each heating season, the system
should be checked as follows:
Blower

Check and clean blower wheel for any debris. Blower
motor is prelubricated for extended bearing life. No fur-
ther lubrication is needed.

Filters

78UGF and 78LIGFX series units are equipped with perma-
nent intemal filters which should be inspected monthly and
cleaned when necessary o assure proper furmnace opera-
tion.Table 3 refers to filter sizes, Use the following procedure
and figure 27 to clean fiter.

FILTER RETENTION SPRING LOCATION FOR BOTTOM
RETURN AIR OPENING
CRIMP THIS END
OF SPRING

FINGER LOOPS

FILTER ﬂETENTIOﬁ SPRING LOCATION
FOR SIDE RETURN AIR OPENING

FINGER CRIMP THIS
LOOP END
pd OF SPRING

FINGER LOOP

FIGURE 27

MODEL NO.
e SRR AR JTTOM RET
m4m-7g.04m—1oo 16X 25X 1 16X 25X 1
em“g‘};‘z(?“zs' 20X 25 X 1 25X 25X 1
6—150 20X 25X 1 24X 30 %1

1— Turn off selactric power to furnace.

2— Remove blower access panel.

3— Disconnect retention springs using finger loops
and remove filter.

4— Clean filter with cold water. Direct water through fil-
ter in the opposite diraction of air flow.

5— Allow filter to dry.

6— Replace filter, reconnect sptings, replace blower
access panel and restore power to unit.

A WARNING

Fiue and Chimney
Check flue pipe, chimney and all connections for tight-
ness and to make sure there is no blockage.

Electrical Check
1— Check all wiring for loose connections.

2— Check for correct voltage at unit (unit operating).
3— Check amp—draw on blower motor.

Motor Nameplate Actual
Cleaning Heat Exchanger and Burners
NOTE—Use papers or protective covering in front of fur-
nace while cleaning furnace.
To clean heat exchanger:

1— Turn off both electrical and gas power supplies to
furnace. Refer to figures 32 and 33 during disas-
sembly and reassembly procedures.

2— Remove burner and upper access panel, flue pipe
and draft hood.

3— Disconnect supply gas piping.

4— Remove burmer box top by removing four holding
SCrews.

5— Remove two screws each. from the left and right
patch plates. Remove patch plates, damper prove
switch cover and damper.

6— Remove screws holding gas manifold in place and
pull burners from heat exchanger.

7— Remove baffles inside top opening of heat exchang-
er by twisting tabs to align with slots in baffles.

8— Insert a 2 ft. (600 mm) steel rod that has a 20 in.
{508 mm) length of chain attached to one end into
top opening of heat exchanger. See figure 28.
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CLEANING HEAT EXCHANGER

Connect chain to rod and drop
chain down through top of heat ex-
changer. Connect at bottom to
another rod. Move rods up and
down, back and forth to clean heat
exchanger.

FIGURE 28

9— Shake rod to drop chain through the clamshell into
.burner cavity in boittom of heat exchanger.

10— Attach bottom of chain to another 2 ft. (600 mm) rod.

11—Push and pull the rods back and forth and up and
down with a vigorous motion. The chain will dis-
lodge the soot and scale deposits inside the heat
exchanger. Repeat for each clamshell.

12—With a shop vacuum or rags, clean out soot and
scale deposits from bottom of heat exchanger.

To clean burners:
13— Ciean top of burner ports with a wire brush.

CLEANING TOP

FIGURE 30

CLEANING INSIDE

FIGURE 31

14— Clean burner ports by inserting a cleaning tool
{made from a piece of sheet metal cut to fit the
burner ports) and work in and out of each port. See
figure 30.

15— Clean inside of each burner with a bottle cleaning
brush. See figure 31.

16—Replace burners making sure to fully engage in
rear receiving siotin heat exchanger. Resecure gas
manifold and supply piping.

17 —Reinstall baffles inside top opening of heat ex-
changer twisting tabs to secure baffles.

18— Resecure damper assembly, damper prove switch
cover and burnet box top. Carefully open damper
by hand to ensure that the damper spring closes
damper correctly and that the damper prove
switch is engaged when damper is open.

A CAUTION

19— Befora replacing draft hood, flue pipe and access
panels, inspect draft hood gasket. Replace gasket
if necessary.

20— Carefully check all piping connections (factory and
field) for gas leaks. Use a leak detecting solution or
other preferred means.

A CAUTION

21 —-Turn on gas and electrical supply.

X—-REPAIR PARTS LIST

The following repait parts are available through inde-
pendent Lennox dealers. When ordering parts, include
the complete furnace model number listed on the
A.GA. or C.GA. rating plate —--—  Example:
G20Q5/6—150—-1.

CABINET PARTS

Upper access panel  Blower panel

Top strip Cabinet cap
CONTROL PANEL PARTS

Transformer

Biower Control Center (BCC2)
BLOWER PARTS

Blower wheel

Motor mounting frame

Blower housing cut—off plate
HEATING PARTS

Heat exchanger

Draft hood

Main burners

Main burner orifices

Motor

Gas manifold
Gas valve
Ignition control
Ignition cable

Pilot burner Igniter
Pilot/electrode assembly
Damper switch Limit control

Couplings Flame roll—out switch
Blocked vent shut—off switch

Damper spring 9 pin plug

Damper motor Gromrmiets
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PARTS IDENTIFICATION
TOPSTRIP  (78UGF Unlts Shown)
REAR BAFFLE

DRAFY Hwo\\ %
BLOCKED VENT

HEAT

o 2.l excrancer
UPPER ACCESS 22k
PANEL
IGNITION
GAS CONTROL
MANIFOLD
\ ROLL—OUT

SWITCH

GAS VALVE

844 NN
%, REMOVABLE BOX
BURNER
'LO,IQE%J&"DE BOX TOP CONTROL BOX
BLOWER
o BURNERS
BURNER BOX ' e g a
DAMPER ASSEMBLY

FIGURE 32

DAMPER BOX PARTS ARRANGEMENT
{78UGF Units Shown)

ROLL-OUT
SWITCH DAMPER
SWITCH L
REMOVABLE

BURNER BOX TOP

o

DAMPER SWITCH
COVER

PATCH
PLATE
DAMPER

2
Doy T

FIGURE 33
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BCC2
TROUBLESHOOTING
FLOWCHART

CHECK:

1-UNIT POWER
2=INTERLOCK SWITCH
3-THANSFORMER

4~LIMIT SWITCH
YES
JUMPER ACACSS
SCREWS R & G
] o .
BLOWER NO REPLACE
AUNNING ON HiGH > 120VAC ACROSS | R
SPEED? N1 & A?
YES
JUMPER ACROSS CHECK BLOWER
A &W WIRING AND
(FEMOVE R 8 G JUMPER) BLOWER
CHECK:
8 vES s o 1-DAMPER MOTOR
AMP T 2-IGNITION CONTROL
o F'o':‘:‘o oA UNITLIT? 3-GAS VALVE
4-IGNITOR
S—LIMIT SWITCHES
YES 6—PROVE SWITCH

IS CHECK
120VAC ACAOSS DAMPER MOTCR
N1 & CAB? WIRING AND

DAMPER MOTOR

I8
120VAC ACROSS
N1 & ACC?

REPLACE
BCC2

JUMPER

AFTER
THE SELECTED
TIME, DOES THE
BLOWER TURAN
OFF?

18 BLOWER

AUNNING ON LOW IS \ES
SPEED, 45 SEC. 120VAG ACROSS
AFTER FURNACE LIGHTS? N1 & H? 1
CHECK BLOWER
WIRING ANO
BLOWER

[
24VAC ACROSS
T&V?

FIGURE 34
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