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I. SIZING OF CH AND CC SERIES 90+ GAS FURNACES

The sizing of high efficiency gas furnaces for both new and replacement installations is critical due to
condensing design of the appliances. Oversizing of the furnace for any application can cause short cycling
(short on-time) conditions, and this in turn permits condensate to occur in locations within the furnace
where it was not intended to be.

It is a normal occurrence for some condensate to form in the upper areas of the primary heat exchanger and in
the combustion air blower section of the furnace on start-up. As the furnace attains normal operating
conditions, these areas dry up, and all condensing takes place in the secondary stainless steel heat
exchanger,

Short-cycling of the furnace permits condensate to form in some areas and never dry up. This continuously
wet condition can lead to corrosion and metal deterioration causing premature failure of these components.

The following guidelines must be used to properly size and select the furnace for all applications:

1. Always conduct an accurate heating load calculation using appropriate methods, typically Air
Conditioning Contractors of America (ACCA) Manual J.

2. MAlways use the correct outdoor and indoor design temperatures for the area; the actual dimensional
information for the strecture; the correct insulation values for windows, doors, walls, and ceilings;
make sure that the correct values are used for the tightness of the building; and all other
characteristics are input correctly into the calcuiation, There is no need to inflate or adjust any
of these values just to make sure the fernace will be large enough, There is adequate safety factor
built into Manual J, and any deviation from real or actual values will cause a potentially gross
oversizing.

3. Always make the furnace selection based upon the useful heat rating of the furnace expressed as heating
capacity or output Btuh. Never use input capacity,

4. MNever make a furnace selection bhased upon the size of the previous fernace, It was undoubtedly grossly
oversized to begin with, and very probably emergy efficiency improvements were done to the structure -
over time further reducing the Btu requirement.

5. The CH and CC-Series 90+ gas furnaces are available in three heating output capacities: : :
54,000 - 72,000 - 88,000 Btuh. A nominal 15 percent oversizing amd 10 percent undersizing rule should
be used in determining furnace to be installed. The following chart will assist in furnace selection:

Calculated Heat Loss Range (Btuh)}45,000----80,000}60,001--~~77,000|77,001----97,000]
Use Purnace Output Rating (Btu) |(----54,000---->|¢-===72,000-~=~>|¢-~~-88,000---->]

It is important to remember that furnace selections are made based upon the winter outdoor design conditions,
and that very few hours of operation per year are at or near that temperature. And when the outdoor
femperature is at the winter design condition, a correctly sized furnace will be operating the majority of
the time with few and/or short off cycles.

Approzimately 85 percent of the operating time of a typical furnace is when the building heat loss is only 10
-80 percent of the winter design heat loss rating of the milding, se it is essential not to oversize the
furpace by either having an inflated calculated heat loss and/or picking one size larger furpace thap
calcnlated just to be sure.




II. APPLICATION

This is a fan-assisted Category IV forced air gas furnace for indoor installation in building constructed on
site. The furnace installation must conform with local building codes and ordinances or, in their absence
with the National Fuel Gas Code, ANSI Z223.1-latest edition, and the National Electrical Code, ANSI/NFPA
T0~latest edition. It is the personal responsibility and obligation of the purchaser to contract a qualified
installer to assure that installation is adequate and is in conformance with governing codes and ordinances.

*rkk%  JMPORTANT NOTICE *dxx

THIS FURNACE IS NOT INTENDED FOR USE AS A
CONSTRUCTION HEATER.

USE OF THIS FURNACE DURING CONSTRUCTION
AND FINISHING PHASES OF A STRUCTURE IS
CONSIDERED AS "OPERATION IN A CORROSIVE
ATMOSPHERE" AND "UNUSUAL, NEGLIGENT OR
IMPROPER USE™ AND AS SUCH ARE CONSIDERED
EXCLUSIONS BY THE BARD WANUFACTURING
COMPANY LIMITED WARRANTY.

When a furnace is used as a construction heater, it is operated under unusual and abnormal conditioms that
c¢an cause condensation to occur in some portions of the CH - CC series furnaces that will not condense under
normal operation conditions when properly sized, installed and set-up for operation.

Combined with condensation problems are the many sources of chloride that are present in high concentrations
during construction phases of a structure. These chloride sources are either very reduced or the vapors have
left once the construction activities are completed and the structure is ready to occupy.

Many of the more common construction sources of chlorides are listed below, and they are usually pLesent in
large quantltles -

Cement/Concrete Mixtures Tile/Counter. Cements

Paint . Adhesives

Stain, Varnlsh Cements and Glues
Solvents Dust Particles
Hood Preservatives Foam Insulations

Floor Sealers




III. STANDARD ORIFICE SIZING AND HIGH ALTITUDE DERATE
Rating of gas utilization equipment are based on sea level operation and need not he changed for operation at
elevations up to 2,000 feet. For operation at elevations above 2,000 feet and, in the absence of specific
recommendations from the local authority having jurisdiction, ecuipment ratings shall be reduced at the rate
of 4 percent for each 1,000 feet ahove sea level before selecting appropriately sized equipment. {Ref,
National Fuel Gas Code ANSI 2223,1 (NFPR 54), latest editioml.

These furnaces are shipped with fixed gas orifices for uge with Natural Gas and sized for 1000 Btu/cubic foot
gas. Make sure actual furnace gas input does not exceed furnace rating plate input. You may need to change
orifices to get correct gas input. Whether you do or not depends on furnace input, your gas heat value at
standard conditions, and elevation. Consult your local gas supplier for gas heat value and any special

derating requirements. Table 1 below gives normal orifice specifications based upon standard conditions as

shown.

For propane (LP) gas operation, the furnace must be converted using authorized LP Kit sold separately.

EQUIVALENT ORIFICE SIZES AT EIGH ALTITUDES

TABLE 1 (INCLUDES 47 INPUT REDUCTION FOR EACH 1,000 FEET)
Orifice Size Chart--CHO60 and CCO60 Models
: 0 2001 3001 4001 5001 6001 7001 8001 9001
Gas Heat to to to to to to to to to
Fuel Value 2000 3000 4000 5000 6000 7000 8000 9000 | 10,000
Gas Type Btu/Cu. Ft. * | TFeet Feet Feet. Feet, Feet Feet Feet Feet Feet
800 - 849 #33 #35 | 2.75mm #36 ¥37 | 2.60mm § 2.55mm | 2.50mm | 2.45mn
850 - 898 #35 | 2.70mm | 2.65mm | 2.60mn #38 #39 #40 $41 #42
Natural 900 - 048 #36 | 2.60mm #38 $39 #0 41 | 2.40nm | 2.35mm | 2.30mm
950 - 993 #37 £39 £40 #40 #41 $42 1 2.30mn | 2.300m | 2.25mm
1000 - 1049%* #38 #40 #41 § 2.40mm #42 | 2.30m #43 | 2.25mm #4d
1050 - 1100 2.50mm | 2.40nm #$42 | 2.35mm | 2.30mn $43 | 2.25mm | #44 2.15m
Propane (LP) 2500*%% 1.60mm { 1.55mm | 1.50mm | 1.50mm | 1.45mm | 1.45mm | 1.40mm | 1.40ma | 1.35mm
Orifice Size Chart-~CHOSQ and CCO80 Models
0 2001 3001 4001 5001 - | 6001 7001 8001 9001
Gas Heat to to to to to to to to to
Fuel Value 2000 3000 4000 5000 £000 7000 8000 9000 |} 10,000
Gas Type Btu/Cu, Ft, * | TFeet Feet Feet Feet Feet Feet Feet Feet Feet
80O - 849 #36 | 2.60mm #38 4 2.55mm | 2.50mm ; 2.45mn | 2.40mm | 2.35mm 1 2.30mm |
850 - 899 #37 #39 $#40 | 2.45mm | 2.40mm 42 | 2.35mm | 2.30mp | 2.25mm
Natural 900 - 949 $38 $40 1 2.45mm | 2.40mm | 2.35mm | 2.30mm | 2.30mm | 2.25mm | 2.20mm
950 -~ 999 #40 1 2.40mm | 2.35mm | 2.35mm | 2.30mm | 2.25mm | 2.25mm | 2.20mm | 2.15mm
1000 - 1049%% | - #41 | 2.35mm | 2.35ms | 2.30mm § 2.25nm | 2.2Cmm | 2.15mm | 2.15mm | 2.10mm
1050 ~ 1100 #42 1 2.30mm $43 | 2.25mm { 2.20mm | 2.15mm | 2.10mm | #45 2.05mm
Propane (LD) 2500%%% #53 | 1.45mm | 1.45mm | 1.40mm { 1.40mm [ 1.35pm | 1.35mm | 1.30mm | 1.30mm
Orifice Size Chart-~CHICC and CC100 Models
0 2001 3001 4001 5001 6001 7001 8001 9001
Gas Heat to to to to to to to to to
Fuel Value 2000 3000 4000 5000 6000 7000 8000 9000 | 10,000
Gas Type Btu/Cu, Ft, * I Feet Feet Feet Fest Feet Feet Feet Feet Feet
800 - 849 #36 | 2.60mm $38 | 2.55mm | 2.50mm | 2.45mm | 2,40mm § 2.35mm | 2.3Cmm
850 ~ 899 #37 #39 #0 | 2.45mm | 2.40mm #42 ¢ 2.35mn 1 2.30mm | 2.25mm
Hatural 900 - 948 #38 #40 | 2.45nm | 2.40mn | 2.35mm | 2.30mm | 2.30mm | 2.25mm : 2.20mm
950 - 998 $40 [ 2.40nm | 2.35mm | 2.35%mm | 2.30mm ¢ 2.25mm | 2.25mm | 2.20mm ! 2.15mm
1000 - 1049%* $41 1 2.3mm | 2.35mn § 2.30mn | 2.25mm § 2.20mm ¢ 2.15mm | 2.15mm | 2.10mm |
3050 ~ 1100 #42 1 2.30mm #43 1 2.25mn | 2.20mm | 2.15mm | 2.10mm | 345 2.05mz
Propane (LP) 2500%*%% 1.45mm 1 1.40mm ; 1.40mp § 1.35mm | 1.35mm #55 1.30mm | 1.30mm | 1.25mm

* At standard coniditions:
%= Standard factory suppiied orifice size.
*#xk PTU/cu. ft. at 60°F temperature.

Sea level pressure and 60°F temperature.




IV. LOCATING THE FURNACE

When selecting a location for the furnace, observe the following rules,

1.

The furnace should be set on a level floor. If the floor may become damp or wet at times, the furnace
should be supported above the floor using a concrete base, bricks, patio blocks, etc., making sure
adequate supporf is available for the furnace. Counterflow furnaces require the use of combustible
floor base if installed on combustible surface. The combustible floor base is mot part of the furnace
and must be ordered separately. Furnace approved for installation on combustible flooring shall not be
installed directly on carpeting, tile or other combustible material other than wood fleoring.

The furnace should be as centralized as practical with respect to the air distribution system.

The vent pipe should be as short as practical but must be at least 3 feet and no more than 60 feet in
total eguivalent length to vent combustion products outdoors, {see Venting).

Provide at least the minimum clearances specified in Table 2 for fire protection, proper operation and
service access, These clearances must be permanently maintained. The ventilating air openings in the
front of the furnace must never be obstructed.

Fresh air for combustion must be piped from the outside to the connection on either the right or left
side of the furnace {see Combustion Air),

Hinimum service clearances must take precedence over fire protection clearances {minimum installation
clearances?.

All models are approved for a utility room or closet installation.
A gas-fired furnace installed in a residential garage must be installed so fhat the burpers and ignition

source are located not less than 18 inches above the floor, and the furnace must be located or protected
to avoid physical damage by vehicles.

CAUTION : - CAUTION
BO OT locate furnace where temperature DO NOT store combustible materials near
. may drop below freezing as condensate may furnace or warm air ducts. The material
freeze resulting in improper cperation or may ignite by spontanecus combustion
furnace damage. : creating a fire hazard.
TABLE 2
MINIMUM CLEARANCES (INCHES)
Minimun Installation Clearances Min Service Clearances
Right | Left Leff | Right
Model | Top { Front | Back | Side | Side [*Floor | Front | Back | Side | Side
CBO6O | 1 6 0 0 0 c 24 9 9 0
1 CHO80 | 1 & 0 0 0 ¢ 24 9. g 0
-CHI0G | 1 6 0 0 0 c 24 g 0 0
CCoso | 1 b 0 Q 0 ne 24 0. 0 0
Ccoso | 1 b 0 0 0 X 24 0 g {0
CCloe | 1 b 0 1 0 NG 24 g )] 1

*C--Fioor may be combustible material. Refer to "Locating The Furnace" page 3, item 1.
NC--Floor must be non-combustible. Can be installed on combustible flooring only when
installed on special base part No. CFB-6 (CCO603, CFB-7 (CCO80), CFB-8 (CC100).




V. DUCT WORK

Inadequate Supply Air and/or Return Air Duct Systems. Short cycling because of limit control operation can
be created by incorrectly designed or installed supply and/or return air duct systems.

The duct systems must be designed using ASERAR or ACCA design manuals and the equipment cfm and erternal
static pressure ratings to insure proper air delivery capabilities,

On replacement installations, particularly if equipment is oversized, the duct systems can easily be
undersized. Modifications may be required to assure that the equipment is gperating within the approved
temperature rise range when under full imput conditions, and that no short cycling om limit controls is
oceurring.

CAUTION

When a furnace is installed so that supply ducts-carry air
circulated by the furnace to areas outside the space
containing the furnace, the return air must also be
handled by a duct{s) sealed to the furnace casing and
terminating outside the space containing the furnace.
This is to prevent drawing possible hazardous combustion
products into the cireulated air. '

¥hen the furnace is used in comnection with a cooling unit*, the furnace shall be installed parallel with or
on the wpstream side of the cooling unit to avoid condensation in the heating element. Hith a parallel flow
arrangement, the dampers or other means used to control flow of air shall be adequate to prevent chilled air
fron 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 positicn,

*A cooling unit is an air conditioning coil, heat pump coil or chilled water coil.



VI. COMBUSTION AND VENTILATION AIR

This furnace is intended to use outside air for combustion. Failure to comnect the air intake to the outside
may result in premature failure of the heat exchanger. Figures 1, 3, 4 and 6 show a typical air intake
comnection. Comnection of the air intake is a requirement for limited lifetime warranty of primary and
secondary heat exchangers to be in effect. Refer to instructions on Page 13 for combustion air intake.
Consult local codes and ordinances for requirements applicable to your specific furnace installation
conditions and comply with them. Provisions must be made for adequate combustion and ventilating air in
accordance with Section 5.3, air for comhustion and ventilation, of the National Fuel Gas Code, ANSI
2223.1--1atest edition, or applicable provisions of the local building codes.

The following types of installation will require OUTDOOR AIR for éombustion, due to chemical exposures:

» Commercial buildings

= Buildings with indoor pools

» Furnaces installed in laundry rooms

= Furnaces installed in hobby or craft rooms

= Hurnaces installed near chemical storage areas

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

= Permanent wave solutions

= Chlorinated wages and cleaners

+ Chlorine based swimming pool chemicals

+ Water softening chemicals

= De-icing salts or chemicals

= Carbon tetrachloride

= Halegen type refrigerants

e Cleaming solvents (such as perchloroethylene)
< Printing inks, paint removers, varnishes, etc.
» Hydrochioric acid

« Cements and glues

» Mntistatic fabric softeners for clothes dryers
= Masonry acid washing materials

Adequate provisions for ventilating air must be made. If the furnace is installed in a closet or utility
room, ventilating air must be allowed to enter the room through two permanent openings of equal area, Ome
opening shall be located within twelve (12) inches of the ceiling and one opening within twelve (12) inches
of the fioor. Each opening shall have a face area of one (1) square inch per 1000 BYU/HR, but not less than
100 sguare inches.




FIGURE 1A
FURNACE LOCATED IN CORFINED SPACE

YENTILATION BRILL

MR BRILL N

RETURN AIR BRILL HUST BE
CONECTED BY BUCT T FURNACE

CAUTION

When a furnace is installed in a closet or
utility room, never use this room as a
returr air plenum.

VII. VENTING

Vent Resizing Instructions

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

The following steps shall be followed with each of the appliances remaining connected to the common venting
system, placed in operation one at a time while the other appliances remaining comnected to the common
venting system are not in operation.

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

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

3, Insofar as is practical, close all building doors and windows and all doors between the space in which
the appliances remaining connected to the common venting system are located and other spaces of the
building. Turn on clothes dryers and any appliance not connected to the common venting system. Turn on
any exbaust fans, such as range hoods and bathroom eghausts, so they will operate at maximum speed. Do
not operate a summer exhavst fan, Close fireplace dampers.

1



4, Follow the lighting instructioms.

so appliance will operate continuously.

5. Test for spillage at the draft hood relief opening after 5 m1nutes of main burner opetation.

flame of a match or candle.

Place the appliance being 1nspected in operation.

adjust thermostat

Use the

6. After it has been determined that each appliance remaining 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,

T. If improper venting is observed during any of the above tests, the common venting system must he

cortected.

Venting Troubleshooting Procedures

TARLE 24

Symptons

Possible Cauges

How To Check And/Or Correct

Downdrafting through
the furnace

Negative pressure within
the structure caused by

| exhaust fan of device

Check for downdraft in vent where vent connects to unit with
flame from a candle or a match,

Location of vent terminal

Verify that vent termination is position with the
reconmended specifications stated in this mamual,

Incorrect or absent vent
terminal

Verity that the vent terminal is designed for and is
compatible with the venbing system.

Condensation in
venting system

Oversized venting system

Look for condensation in or around vent pipe joints or

around flue connections at furnace.

To correct this condition, design the venting system in
accordance with the National Fuel Gas Code,
ANSI-7223.1-1atest edition and addends Z223.1a latest edition

Uninsulated vent
installed in an
unconditioned space

Check for condensatior in or around vent pipe joints.
Alsc check around the flue connecting areas on the umit.
Insulate the vent in unconditioned space to prevent the
above condition.

Runiing vent as a Iiner

up an existing chimney
without capping off the
chimnney

Check to make sure the space between the vent and the inside
of the chimney has been sealed. With this space being open,
it may allow too much cold air in and around the vent pipe
allowing the flue products to condense causing condensation
back at the unit.

Vent Configurations

1. Vent comnectors serving Category I and Category 11 appllances shall not be ccnnected 1nto any portlon of
“mechanical draft systems operatlng under positive pressure

2. For Category 1, I1I, and v furnaces, the venting system shall be installed in accordance with the
furnace manufacturer's installation instructions.

This furnace removes both sensible and latent heat from the combustion flue gases.

results in condensation of flue gas water vapor,
exchanger into a 29-4C stainless steel drain pan.

vinyl hose,

See Figures 7 and 7A.

Removal of latent heat

This condensed water vapor drains from the seccndary heat
The condensate exits the drain pan by means of 3/8 I.D.

This furnace must be vented to the outdoors with either 2 inch round or 3 inch round PVC {poly-vinyl
chioride) or CPVC (chlorinated poly-vinyl chloride} schedule 40 vent pipe unless lecal codes do not allow PYC

or CPVC.

See Table 3 for vent size selection.

by and installed in accordance with local codes,
and Accylonitrile-Butadiene-Styrene (ABS).

The following substitutes are permitted, only when approved
Polypropylene (PP}, Polyethylene (PE},

Polybutylene (F3}

/"‘“\.




TABLE 3 FROPER VENT SIZE SELECTION

Furnace Models Vent Length Vent Diamefer
€HO60D36B, CCO60D36A 3 - 60 FL. 2" PVC b IMEORTANT NOTE
CHOBOD48B, CCOROD48A | (1> 3 -~ 20 Ft. 2" PYC

P 3-B0Ft. 3" PYC

CH100D60R, CCLO0DEGA 3 - 60 Ft. 3" PYC For horizontal vent systems

Vent length given is in equivalent foot measurements. see special vent termination

Refer to Item 1, General Instructionms, : ' information on Page 13.

* Tf vent length is 20 to 60 equivalent feet, 3" must be

run the entire length to the furnace.

(1) For horizontal vents.to west or north side of building
3" PVC. (for entire length from furnace to vent terminal)
is recommended for equivalent lengths exceeding 10 feet
to .pinimize possible nuisance actuation of pressure -
switch during high and/or erratic wind conditions,

When substitute piping is used, it must be connected to the furnace at the no-hub comnector located inside
the furnace vestibule. See Figure 1. All joints, fittings, etc, must be cemented, sealed, or mechanically
connected to prevent leakage of flue gases.

This vent must be in accordance with Part 7, Venting of Equipment, of the National Fuel Gas Code, ANSI
Z223.1-latest edition, and Addenda Z223.1a--latest edition, or applicable provisions of the local building
codes.

CAUF1ON
Each vent must serve only one furnace, Do
not comnect vent to existing vent or chimney,

General Instructions

1.

The magimun vent length is 60 total ecuivalent feet with each 45 degree elbow counting as 2-1/2 feet and
each 90 degree elbow counting as 5 feet. Do not count the elbow within the furnace cabinet in this
measurement. [Drainage type (long radius) elbows should be used.

Example: 20 feet of straight vent pipe with 3 - 90 degree elbows equals 35 equivalent feet.

Kinimem horizontal vent length is 3 feet and 1 elbow.

A maximum of 5 elbows permitted in the vent run,

Vent diameter must not be reduced.

A1l horizontal runs must slope upwards not less than 1/4 inch per foot from the furnace to the vent
terminal.

NOTE: Elbows used to change from a vertical run to a horizontal run should be DNV type to provide the
correct slope in the horizental run. If other types of elbows are used, then 2 - 45 degree
elbows should be used in place of one 90 degree, with elbows slightly misaligned to provide slope
in the horizontal rums.

All horizontal vent pipe runs must be supported at least every 4 feet with metal pipe strapping. Ne
sags or dips or low spots are permitted.

Al1 vertical vent pipe runs must be supported every 4 feet where possibie.



10.

11.

Do not install the vent pipe in the same chase with a vent from another gas or other fuel burning
appliance. EXCEPTION: CPYC pipe may be run in the same chase as a B-1 vent pipe for a water heater as
long as 2 inch clearance is maintained between the two piping systems.

For any sections of the vent piping system in free air, do not install the vent pipe within 6 inches of
a single wall vent pipe (2 inch B-1 vent) from another gas or other fuel burning appliance.

The vent pipe can be run in the same chase or adjacent to supply or vent pipe for water supply or waste
plumbing.

The vent pipe must be insulated if there is any chance of condensate freezing inside the pipe. This can
occur if the vent pipe passes through an unconditioned space such as attic, crawl, uninsulated chase or
a masonry chimney. It can also occur where the vent terminates above the roof or if an esterior
vertical riser (Figure 2) is used to get above snow levels. Local climatic conditions and vent lemgth
must be considered. If vent height above roof exceeds 30 inches because of snow accumulation, it must
be insulated. '

Yent System/Pressure Control System.. On 90+ installations short cycling conditions by pressure switch

operation can be created by vent system installations that have too much restriction (pressure drop) because
of too many elbows, too much equivalent feet length, not the proper slope on horizontal runs, sag or low
spots in horizontal piping sections creating condensation collection points, or Jncorrect vent terminal
application or location.

Types Of Insuiation

FOR INDCOR OR OUTDOOR USE
Armafler closed cell foam or equal., Recommended thickness is one inch. Additional layers may be required
for extreme cold climate conditions.

FOR INDOOR BSE ONLY
Piberglass insulation with vapor barrier, or equal. Recommended thickness of 1 inch up to 10 feet. 2 inch
thickeess if unconditioned exposure exceeds 10 feet.

Connecting Vet to Furnace

The furnace is shipped from the factory with a 2" PVC street ell installed in the furnace vestibule. This is
the point where field comnection is made;

UPFLOH MODELS--CH SERIES

1,

Cut a piece of 2" P¥C pipe 21" long and comnect cne end to the 2" street ell located inside the furnace
vestibule,

Attach 2" no-hub comnector just above the top panmel of the furnace. See Figure I for upflow. This
fitting will help support the weight of the vent system. '

1f 3" vent is required (see Table 3) it is at this point where the vent should be increased. Cut a 3"
length of 2" PVC and insert one end into the open end of the no-hub connector. Install a 2" x 3" PYC
reducer on the top of the 2" nipple. - Run the 3" PVC from this point on to the point of termination.
See Figure 3A. : :

DOWNFLOH MODELS--CC Series

1.

Cut a piece of 2" PYC pipe 40-3/4" long. Slide one end through top of cabinet and through the hole in
the blower base and into the 2" street ell located inside the furnace vestibule.
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Attach 2" no-hub connector just above the top panel of the furnace. See Figure 3 for downflow, This
fitting will help support the weight of the vent system.

If 3" vent is required (see Table 3) it is at this point where the vent should be increased. Cut a 3"
length of 2" PYC and insert one end into the open end of the no-hub connector. Install a 2" x 3" FVC
reducer on the top of the 2" nipple. Run the 3" PVC from this point on to the point of termination.
See Figure 3A.

ALL MODELS--VERTICAL VENTING

A typical vent installation is shown in Figure 4.

A,

When vent penetrates through the roof and is brought above anticipated smow level, it is recommended
that the pipe be cut off on a 45 degree angle. This will help prevent freezing and blockage of the vent
systenm, :

Vent pipe running through an unconditioned space must be insulated. See "Types of Insulation™ on page 9.

&n interior masonry chimney can be used as a chase as long as steps 8 and % under General Instructions
on pages 8 - 9 are followed. : ' '

If an exterior masonry chimney is used as a raceway or chase, the vent piping must be insulated. See
"Types of Insulation" on page 9. If a B-vent for a water heater is also run up through the same
chinney, a minimum of one inch clearance from the insulation to the B-vent must be maintained at all
points. : : : B

Por either an interior or exterior chimney, the top of the chimney must be sealed with a metal cap to
prevent cold air from blowing into the chimney and surrounding the vent pipe{s).

Joining Pipe and Fittings

A1l pipe, fittings, solvent cement, primers and procedures must conform to American National Standard
Institute and American Society for Testing and materials (ANSI/ASTM} standards.

Pipe and Fittings--ASTEM D1785, D2466 & D2665 PVC Primer and Solvent Cement--ASTW Di564 Procedure for
Cementing Joints Ref ASTM D2855.

HARNTNG
DANGER OF FIRE OR BODILY IMJURY

PVC  SOLVENT CEMENTS AND PRIMERS ARE  RIGHLY
FLAMMABLE. PROVIDE ADEQUATE VENTILATION AND DO NOT
ASSEMBLE NEAR HEAT SOURCE OR OPEN FLAME. DO NOT
SHORE.

AVOID SKIN OR EYE CONTACT. OBSERVE ALL CAUTIONS
AND WARNINGS PRINTED ON WATERIAL CONTAINERS.

11



All joints in the EVC vent must be properly sealed using the following material and procedure.

CAUTION
FOR PROPER INSTALLATION:

D0 NOT use solvent cement that has become curled,
lumpy or thickened.

DO NOT thin. Observe shelf precautions printed on
containers.

For applications below 32 degress F use only low
temperature type solvent cement.

PYC Cleaner-Primer and PYC Medium Body Solvent Cement

1.

e
.

Cut pipe end square, remove ragged edges and burrs. Chanfer end of pipe, then clean fitting socket and
pipe joint area of all dirt, grease or moisture,

After checking pipe and socket for proper fit, wipe socket and pipe with cleaner-primer. Apply a
liberal coat of primer to inside surface of socket and outside of pipe. DO NOT ALLOW PRIMER TO DRY
BEFORE APPLYING CEMENT. .

Apply a thin coat of cement evenly in the socket. Quickly apply a heavy coat of cement to the pipe end
and imsert pipe into fitting with a slight twisting movement until it bottoms out.

MOTE: Cement must be fluid, if not, recoat.

-E‘A.A.

foid the pipe in the {ilting for 30 seconds to prevent the tapered socket from pushing the pipe out of

the fitting.

Wipe all excess cement from the joint with a rag. Allow 15 minutes before handling. Cure time varies
accordingly to fit, temperature and humidity.

NOTB: Stir the solvent cement frequently while using. Use a natural bristle brush or the dauber
supplied with the can. The proper size is one inch.

Horizontal Vents

The furnace may be vented horizontally through an outside wall, using all of the applicable imstructions

under Vent Pipe Installation with these additional requirements. .The requirements and limitations for

Horizonta] Venting are very strict. ALL HORIZONTAL VENT INSTALLATIONS MUST BE MADE IN ACCORDANCE WITH THESE

THSTRUCTIONS.

12

P




Vent Location

The vent location must meet the requirenents listed in the following 1nstruct1ons or appllcable codes,
whichever specifies the most clearance or strlctest 11m1tat1ons

~~_CAUTION

THE COMBUSTION PRODUCTS AND MOISTURE IN THE FLUE .-
GASES MAY CONDENSE AS THEY LEAVE THE TERMINAL
ELEOW. THE CONDENSATE MAY FREEZE ON THE EXTERIOR
HALL, UNDER THE EAVES AND ON SURROUNDING OBJECTS.
SOME DISCOLORATION TO THE EXTERIOR OF THE BUILDING.
¥AY OCCUR.

Location Requirements

The vent must be installed with the following minimum clearances and requirements.

1.

12 inches above ground level above normal snow levels (when practical} and 6 inches out from the wall,

See Figure. 5.

NOTE: Ice or snow may cause the furnace to shut down if the vent becomes obstructed. If reguired, use
a vertical riser or shield vent to prevent blockage from drifting smow. See Figure 2. '

Not above the walkway or area that may cause a hazard or nuisance or be detrinental to the operation of
other equipment,

4 feet from and not abave or below any door, window, gravity inlet or forced air inlet for the bﬁilding;
At least 4 feet from any soffit or under eave vent.
Do not vent under any kind of patio or deck.

Locate vent on the side of the building away from prevailing winter #inds when practical but taking into
consideration other limitations to determine the best overall location. If installed on a side with
prevailing winds, consider the possible effects of moisture damage from freezing on walls or overhangs
{under eaves) and use protective measures such as shielding and/or sealing cracks, seams and joints but
extend area of sealing to minimum of 6 feet. On masonry surfaces, use a rust resistant shield (18"
square) behind vent. .If a vertical rise is used, the shield must extend 9“ below as shown in Flgure 5 i
Shield can be wood, plastlc, sheet metal, ete. e o
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7. Do not locate too close to shrubbery as condensate may stunt or kill them.
8. Caulk all cracks, seams, and joints within 3 feet of vent.
A typical horizontal vent installation is shown in Figure 5,

Vent Termination

The vent termination will consist of either a 2" or 3" PVC tee, dependent upon vent size. See Table 34
below. The tee is to be a minimum of 6" and a magimum of 10" out from the wall and 12" above finish grade.
See Figure 5. Bird screens are provided and are to be installed in hoth the top and the bottom of the tee.
The tee should be installed in vertical position.

To exit the structure, a round hole is to be cut large enough to accommodate the pipe, yet smaller then the
coupling so that a coupling installed on each side of the wall will prevent the vent pipe from being pulled
out or pushed in the wall. See Figure 5.

VIII. COMBUSTION AIR INTAKE

This furnace is intended to use outside air for combustion. Failure to copnect the air intake to the outside-
pay result in premature failure of the heat exchanger. Figures 1 and 4 show a typical air intake connection.
Connection of the zir intake is a reqnlrement for limited lifetime warranty of primary and secondary heat
exchangers be in effect.

When installing the air intake, these guidelines must be followed.

1. The air intake may be connected to either the left side or right side of the furnace cabinet using the
adapter and locknut shipped with the wnit. The unused opening in the cabinet is to be plugged with the
large hole plug supplied. '

2. The air intake pipe is 2" PVC. The minimun horizontal length of the air intake is 3 equivalent feet and
one elbow, the maxinum length is 60 equivalent feet, with each 45 degree elbow counting as 2-1/2 feet
and each 90 degree elbow counting as 5 feet (refer to ‘Venting, General Instructions for example), Do
not count the 90 degree elbow at the furnace side in this measurement Drainaqe type {long radius)
elbows should be used. '
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TABLE 3A VENT TERMINAL SIZING CHART FIGURE 64
Hodel Vent Length* | Vent Diamefer | Vent Terminal '
CHOS0D36B 3-60 2" PVC 2" PVC Tee
CCOs0D36A .
CHO20D48B 3-10 2" PYC 2" PVC Tee ' 6 IN. MIK.
€Cos0D48A | (1) 3-20 2" PVC (213" PVC Tee S 10 IN. MAX.
(3) 3-60 3" BVC 3" PVC Tee B
CHI00D60B 3-60 3" BVC 3" PVC Tee ‘ 3 IN. TeE
CC100D60A
*Equivalent feet.
(1) For horizontal vents to west or north side of building 2 1N, PIPE
3" PVC {for entire length from furnace to vent 2 IN, x 3 IN,
terninal} is vecommended for equivalent lengths 2 IN. COUPLING PVC REDUCER
exceeding 10 ft, to minimize possible nuisance . e
actuation of pressure switch during high and/or
erratic wind conditions.
{Z) 2" x5 reducer is used on tee side {outside) of wail,
see Figure 63,
(3) If vent length is 20 to 60 equivalent feet, 3" pipe
pust be run the entire length to the furnace.
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3. The air intake terminal must be at leést 12 inches away from the vent terminal, 6 inches out from the
wall, and not directly above the vent terminal. See Fiqure 6.

4. Ar intake terminal must be 12" above ground or above anticipated snow levels,
5. The bird screen supplied is to be installed into the end of the 90 degree elbow (see Figure 6).
b. Folioa rules uhder venting for joining pipe and fittings.

7. On vert1cal 1ntake, two 90 degree elbows must be used at the terminal to prevent noisture from entering
the air intake (see Figure 4}, :

:8. On horizontal air intakes one 90 degree elbow must be used on the termination. This elbow must point
- down to prevent moisture from entering the air intake (see Figure 6), : '

9. Bttach couplings on each side of the wall to prévent pipe from being pushed in or pulled out.
-:10. Do not take the combustion air from the crawl space or attic space.

IX.  CONDENSATE DRAIN

The drain tubing that is provided with this urit is for the purpose of removing condensation from the
furnace. A condensate trap is required for operation and is eagily obtained when installed as shown in
Figure 7 and 7A. The drain line should slope "downhill" to the drain after exiting the furnace cabinet.
Excessive condensate trap (long uphill and/or level rums) can cause the furnace to malfunction.

UPFLOW MODELS o
The drain tubing supplied with the upflow versions measures 3/8" I.D. x 1/2" 0.D. % 60" long and is a clear
PVC flex tubing. See Figure 7 for left or right side drain options.

DOWNFLOW MODELS

The silicone tubing which is supplied with the downflow models measures 3/8" 1.D. x 5/8" 0.D. x 36" long and
is to be used within the confines of the burner compartment. Two wire ties, supplied in the installation
parts kit provided with each unit, are used to secure the silicone drain tubing to the lower base, Slide the
wire ties through dimple holes in the bage and loop around drain line as shown on drain installation
instructions provided with the installation parts kit. Once the silicone drain tubing has exited the
cabinet, the PVC flex tubing measuring 3/8" 1.D. x 1/2" 0.D, x 30" long may be used to reach the drain. A
3/8" barbed :hose coupling which is also provided may be used to couple the silicone drain tube and the PVC
drain tube together, Schedule 40 PVC pipe may also be used once outside the cabinet. See Figure 74 for left
or r1ght side drain options.

CAUTION

Do not run drain to an area where temperature may drep below
freezing point (32 degree F). Freezing of condensate could
result in property damage or furnace malfunction,

X. CONDENSATE PUMP AND NEUTRALIZER

If no floor drain is available, a condensate pump or sump pump must be used for pumping condensate to the

- ‘nearest drain. A condensate neutralizer cartridge may be required depending on the type of pump and/or local
codes. If a condensate pump is used or if local codes require, install a condensate neutralizer cartrldge in
the drain line as it egists the furnace.

Keutralizer part No. 8620-031 can be ordered separately as an option. It has a barbed fitting on both ends
sized for 3/8" I1.D. tubing, It can be installed either vertically or horizontally and should be located
somewhere in drain line after it exits the furnace and ahead of condensate pump (if used) or drainage systen,
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XI. GAS SUPPLY AND PIPING

General Recommendations

* Gas valve is covered to prevent dust irom entering.
Remove cover only when ready to commect piping.
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1. Be sure the gas line complies with the local codes and ord1nances, -or in their absence with Nat1ona1
Fuel Gas Code, ANSI 2223.1-latest edition,: -

2. A sediment trap or drip leg must be installed in the supply line to the furnace,

3, Aqground joint union shall be installed in the gas line adjacenﬁ to the upstream from the gas valve and
dowmstrean from the manual main shut-off valve.

4. A 1/8" N.P.T. plugged tapping accessible for test gauge comnection shall be installed immediately
upstream of the gas supply comnection to the furnace for the purpose of determln;ng the supply gas
pressure. :

5. A manual shut-off valve shall be installed in the supply gas line external to the furnace when required
by local code. See Figure 8.

6. Use steel or wrought iron pipe and fittings.

7. DO ROT thread pipe too far. Valve distortion or malfunction may result from excess pipe within the
coptrol. Use pipe joint compound resistant to the action of liguefied petroleun gases on nale threads
only. DO NOT use Teflon tape. See illustrationms, :

8. Refer to Tables 4 and 5 for Gas Pipe Sizes for Natural and L.P. gas. If more than one appliance is
supplied from a single line size, capacity must equal or exceed the combined input to all appliances,
and the branch lines feeding the individual appliances properly sized for each input.

FIGURE 8
TYPICAL GAS PIPING
1/2° Manval LENGEH OF ST&ND&RD PIPE THREADS {INCEES)
Eurhace Shut-off valve ‘| ‘Effective Overall
Jacket .| = 1/8% K.P.T. Plugged Pipe Size | Length Of Length Of
Tapping Pressure : Thread Thread -
Gauge Fort 3/8 3/8 9/16
: 172 1/2 34
34 1/2 - 9/16 13/16
1 9/16 1
1/27 Union . o .
1/2® x 4" Nipple
/2% st 1 PROPER PrPNG PRACTICE
NG 1 - 2IMPERFECT CONTROL  USE MODERATE AMOUNT OF DOPE
:H: re—1/2% Tee .
=4
Lomrrm 1427 X 4% Hipple ‘ THEAD PIPE RIGHT LEAVE 2 END THREADS anutx
313D
"~ Furnace gas Valve* ||
! Cpe——1/2" Cap




Checking The Gas Piping

Before turning gas under pressure into piping, all cpenings from which gas can escape should be clesed.
Ireediately after turning on gas, the system should be checked for leaks. This can be done by watching the
1/2 cubic foot test dial and allowing 5 minutes to show any movement, and by soaping each pipe connection and
watching for bubbles, If a leak is found, make the necessary repairs immediately and repeat the above test.
The furnace must be isolated from the gas supply piping system by clesing the maneal shutoff valve on the
combination gas control valve during pressure testing of the gas supply piping system at pressures up te 1/2
psig. The furnace must he disconnected from supply piping and supply piping capped during anmy pressure
testing of supply piping system at test pressure in excess of 1/2 psig.

Defective pipes or fittings should be replaced and not repaired. Never use a flame or fire in any form to
locate gas leaks, use a soap solution.

After the piping and meter have been checked completely, purge the system of air. DO NOT bleed the air
inside the furnace. Be sure to relight all the gas pilots on other appliances that may have been
extinguished because of interrupted gas supply.

TABLE 4 TABLE 5
GAS PIPE SIZRS/CAPACITY GAS TUBING AND PIPE SIZES
NATURAL GAS LF GAS
Capacity--Btuh Per Bour Input : Capacity--BIU Per Hour Input
Length of Pipe Size . Length Copper Tubing* | Iran Pipe
Pipe--Fi. 172" RIS 1" In Feet | 1/2"#% | 3/4n%% /2" 1 3e
20" 92,000 | 190,000 | 350,000 20" 62,000 { 216,000 | 189,000 | 393,000
40’ 63,000 { 130,000 | 245,000 40' 41,000 | 145,000 | 129,000 | 267,000
£0' 50,000 { 105,000 t 195,000 60" 35,000 | 121,000 | 103;000 | 217,080

*Copper tubing for gas supply must comply with
limitation in Mational Fuel Gas Code, reference
"2.6.3 Metallic Tubing”.

**utside diameter.

The following is a procedure in which to measure gas input:

1. Turn off all gas appliances other than the furnace.

2. From local gas supplier, obtain the average heating value in BTU/CU FT of gas supplied to the
installation site.

Light furnace following the lighting and operating instructions- label.

With a stop watch, measure the amount of time, in seconds, it takes to consume two (2) cubic feet of gas.
5. Use the following formula to calculate the gas input of the furnace. '

e L4

Gas input rating in BTU/HR = BTU/CU FT x 7200
o : Time in seconds for two
cubic feet of gas flow

Exanpie: Assume a time of 60 seconds for two cubic feet has heen determ1ned with a heating value of 1,000
BTU/CU FT. :

Gas input rating = 1000 x 7200
' ' 50

Gas input rating = 120,000 BTU/HR
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6. If the input rate is not within two percent of the rated input, it may be achieved by adjusting the
manifold pressure. If the specified input cannot be obtained, the furnace must be reorificed.

CAUTION: For operation at elevations above 2,000 feet, the installer must comply with the "Standard
Orifice
Size and High Altitude Derate” section on page 3.

DETERMINING GAS INPUT~~LP GAS

The pressure requiator on the storage tank must be adjusted to maintain a manifold pressure of 10.0" K.C. on
the exit side of the furnace gag valve. This pressure will result in correct input when the burners .are
crificed properly. :

GAS PRESSURE SPECIFICATIONS

This furnace is equipped with fixed orifices for rated input with the following gas pressures: -

TABLE 54

Supply
Minimum | Maximum | Manifold
Natural @ 1,000 BYU/CU FT | 45" WC | 110" WC | 3.5" HC
Lp € 2,550 BTU/CU FT | 11,0" ®C | 13.0" WC } 10,0" WC

The supply pressure may be measured by attaching a water column gauge to a pressure tap adjacent to and up
stream from the gas valve. The manifold pressure may be measured by removing the small pipe plug located in
the top of the main burmer manifold, and inserting a pressure tap. Attach water column gauge to tap and
ignite nain burmer. Small variations in the gas pressure may be made, not to exceed +0.1" R.C., to achieve
rated manifold pressure. - This may be achieved by turning the gas valve regulator adjusting screw clockwise
to increase pressure or counterclockwise to decrease pressure. Major changes in flow rate must be made by
changing the size of the main burner orifices. '

Underfire Conditions, Underfire conditions (not setting up furnace installation for full input operation)
can also cause condensation and corrosion problems. Matural gas models are to be operated at 3.5 inches H.C.
ranifold pressure with standard factory supplied orifice sizes, Models converted to L.P. gas are to be
operated at 10,0 inch K.C. using the designated orifices from the approved L.P. conversion kit.

It is not acceptable to either reduce manifold pressure or to reduce orifice size to compensate for oversized
equipnent. It is mandatory that manifold pressure be checked at time of installation/start-up of the
furnace. Adjustments, if necessary, nmust be made to achieve correct manifold pressure as stated above and
also on the rating plate on the furnace.

XII. WIRING

CAUTION

For your personal safety, turn off electric
power at service entrance panel before
making any electrical connections,

A11 electrical work must conform with local codes and ordinances, or in their absence, with the National
Electrical Code, ANSI/NFPA 70-iatest edition.
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Electrical Power Supply

Run a separate 120 volt, AC circuit from a separate fuse or circuit breaker in the service entrance panel
with an ampacity rating as shown in Table 6. Locate a shut off switch at the furnace. Make conmections from
this switch to the furnace junction box as shown in the furnace-wiring diagram,

TABLE 6
Blower Inducer Hinimem | Minimum Time Delay
Volts/ | Total Motor Motor Circuit Fuse OR HACR
Yode] Ha/PH Amps 1 HP | FLA B | FLA | Ampacity | Circuit Broaker
CHOG0D36B | 115/60/1 | 7.5 1 1/3 ¢ 6/5 ] 1/40 ) 1.0 15 - 15 amp
CCO50D36A
CHOR0D48E § 115/60/1 | 11.5 {1/3 1105 1/40 ¢ 1.0 15 20 amp
CCOR0D48A
CHIOOD6OB | 115/60/1 § 13,5 | 3/4 {1 12,5 1/40 t 1.0 17 20 amp
€C100D60A

Electrical Grounding

RECOMMENDED GROUNDING METHCD

When installed, the furnace must be electrically grounded in accordance with local codes or in the absence of
local codes, with the Rational Electrical Code, ANSI/NEPA No. 70-latest edition. Use %14 AWG copper wire
from green screw or green ground wire on the furnace to a grounded comnection in the service panel or a
properly driven and electrically grounded ground rod.

Field Instalied Equipment

Wiring to be done in the field hetween the furmace and devices not attached to the furnace, or between
separate devices which are field installed and located, shall conform with the temperature limitation for
Type T wire {63 degree F rise (36 degree C)} when installed in accordance with the manufacturer's
instructions. Refer to wiring diagrams.

Install the thermostat in accordance with instructions packed with it. Locate the thermostat 4-1/3 feet from
the floor on an inside wall away from drafts, warm air registers and floor or table lamps. Refer to furnace
wiring diagrams for conrections. :

All 24V wall thermostats have heat anticipators to compensate the thermostat for varjous system controls and
allow the best possible cycle rates. Some anticipators are fized and require no adjustment. However, the
najority of wall thermostats have adjustable anticipators and do require adjustment to match the current
rating of the thermostat circuit. Wominal rating of thermostat circuit is .60 , however, actual amp draw
through the thermostat should be checked to determine heat anticipator setting.

Failure to adjust the anticipator lever to correspond to the actual current draw through the thermostat will

cause severe short cycling if set too low and room temperature may never attain the thermostat set point, and
if set too high, will cause room temperature to overshoot the set point.

XIV. BLOWER OPERATION

All models are three or four speed direct drive and are equipped with a heating-cooling blower relay. When
natched with the appropriate wall thermostat, offers manual blower operation from the wall thermostat for air
circulation.
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Biower Speed Adjustment

WARNING
When servicing or changing blower motor speeds, always turn off electrical power
supply to the furnace to prevent possibility of electrical shock hazard,

In the event that more air or less air is desired for either the heating or cooling mode, blower speeds may
be adjusted by removing the undersired motor lead from its appropriate wire and replacing it with the speed
desired. All models are factory wired on low speed for heating and high speed for cooling. See Table 6A for °
recormended motor speeds for various size add-on air conditioning systems. Consult wiring diagram for
additional information.

CAUTTON
After the furnace is operating with filters installed and all cabinet panels are
in place, check the temperature rise through the unit to insure it is within the
the range specified on the furnace rating plate., If it is not, adjust blower
speed until the temperature is within specified range,

TABLE 64 AIRFLOW CAPACITIES AND MOTOR SPEED INFORMATION
- Blower : Maximun
Size Motor | Motor | Speed CFM--INCEES H20 Tons
¥odel DsN" | HP | Speed | Range | .20 } .30 ] .50 | Cooling
Low 8351 80| 750} 2
CHOG0D36B | 10 8 9 143 3 Hedium 1020 | 1010 § - 940 2-1/2
High 1440 { 1375 | 1260 3
Low 830 880§ 801{2-2-1/2
CROSOD4BB 1 10 x 10 { 1/2 4 Med-Low | 1210 | 1225 | 1190 3
Med-Eigh | 1540 | 1510 | 1400 3-1/2
High 1815 | 1740 | 1575 4
Low 1215 | 1200 | 1115 | 2-1/2 - 3
CHIOODEOR | 11 R 12 | 3/4 4 Med-Low | 1705 | 1675 | 1570 4
' Med-High | 1870 | 1850 i 1745 4-1/2
Bigh 2180 | 2110 | 1975 5
Low 865 | 850 { 760 2
CCO6OD36A | 10 » 9 1/3 3 Medium 1065 | 1040 | 960 2-1/2
High 1390 1 1320 | 1200 3
- Low 950 § 985 | 975 2-1/2
CCOS0D48A | 10 = 10 | -1/2 4 Med-Low | 1310 § 1270 | 1200 3
: Med-High | 1600 | 1550 | 1400 3-1/2
High 1800 | 1730 | 1525 4
Low 1270 | 1260 | 1215 3
CClO0D6OA | 11 % 12 | 3/4 4 Med-Low | 1490 | 1460 | 1400 3-1/2
Med-High | 1750 | 1700 | 1610 4
Bigh 2140 | 2075 ; 1930 5
XV. FILTERS
TABLE 7
Filter Size For Gas Furnace
All models are shipped with filters. See Table 7 for Model Size
sizes, See following information., Hi-boy medels are CHO60D36B 1 - 16x25x1
supplied with an external filter rack which can be £CO60D36A 2 - 10220x1
installed on either left or right side. The counterflow CHO80D488 1 - 16x25x1
nodels require a bracket inmstallation and final filter £C0B0D48A 1-10x20%1, 1 - 15820%1
location projects into return air plenum attachment to CE100D60B 1 - 20825x1
furnace. See Pigures 10A and 10B. CC100D604 1 - 102081, 1 - 15220%1
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Fiiter Locations-—-Removal and Replacement Procedures—--All Hi-~Boy Furnaces

16 & 25 ®x 1 external filter racks are supplied as standard equipment for all CH models (20 x 25 8 1 is
standard for CHI00DE0B modeld. A 14 % 23 opening is to be cut into either the left or right side of the
furnace depending upon installation requirements.

See Figure 9 for typical installation of a 16 x 25 R 1 filter rack centered over the 14 x 23 cutout.

Figure 10 shows a typical installation of a 20 ® 25 ® 1 filter rack. The same 14 x 23 cutout is required in
the furnace side, and the bottom of the filter rack is aligned over the bottom of the 14 & 23 cutout, The
top of the filter rack rises approximately & inches above the top of the cutout. The 3 inch depth of the
filter rack provides ample spacing between furnace side and leaving edge of filter for the entire filter
surface to be effective.

FIGURE 9 FIGURE 10

‘7
/
'?/

\t
V§¥
RN

ORI

9775

X \~ FILTER COVER

Bx20x | _FILTER LOVER 0x25x]
PERMANENT FILTER PERMANENT FILTER
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To remove filter from the filter rack (see Figures 9 and 10), remove the filter access cover and grasp the
end of the filter,

This filter is the permanent high velocity type foam filter which may be washed and used over and over. DO
NOT replace it with a fiberglass disposable filter of the same size.

To replace filter, reverse the above procedure,

Filter Locations--Counterflow Models

Counterflow models normally have filters installed in the return air plenum ahove the furnace unless a comnon
return air/filter grille is uwsed. Refer to Figures 10A and 10B for suggested filter locations,

FIGURE 10A

100,000 Hodels ___pr1eq sippry

o FILTER SUPPIRT (FIELD TSTALE) .
FILTERS =

L A3 SHONIL N PRE-PUNCHED HOLES N
See Table 7 o FAONT AND BAEK'F?AﬁGES):'. .
for size and '
quantity.
e BLEN
|
.—f“"/
FIGURE 108
60,000 & 80,000 Models e FILTER Q70T
FILTER SUPPOET (FIELD THSTALLED
A3 SHONN 34 PRE-PUNCHED HOLES 14
EILTERS =y FRONT AND BACK FLANGES)
See Table 7 AN N\ e
for size and o
quantity. —— BB
1m0
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FOR YOUR SAFETY READ BEFORE OPERATING

=N

WARNING: If you do not follow these instructions exactly, a fire or
_ e;(mosion may result causing property damage, personal injury or loss
) _ -

A. This appliance is e?uipped with an Ignition device
which automatically fights the pilot Do not try to light
the pilot by hand.

B. BEFORE OPERATING smell all around the appliance
area for gas. Be sure to smell nexi fo the floor usa
somsa gas ks heavier than air and will settie on the floor

WHAT TO DO IF YOU SMELL GAS
« Do nol try to light any appliance.
* Do not touch any elecine Switch; do not use any
hone in your buillding. _ ;.
« immediately call your gas supplier from a
neighbor's phone. Follow the gas supplier's
instructions.

= i{ you cannot reach your gas suppliey, call the fire
department.

€. WUsa only your hand o push in or turn the gas control
knob, Never use tools. If the knob will not push in or
turn by hand, don't try to repair it, call a qualified service
fechnician. Force or attempted repair may result in a
fire or explosion.

D. Do not use this appiiance H any parl has been under
walern. Immediately call a qualified service techniclan o
inspect the appliance and to replace any part of the
control system and any gas control which has been
under waler. -

2. Set the thermostai to lowest satling,
2. Tum off all electric power to the appliance.
4. This appliance is equipped wilh an ignition device

which automatically fights the pilot. Do noet try fo light
the pilot by hand, o :

I OPERATING INSTRUCTIONS
1. g{glP! Read the safety information above on this 5. Remove conirel access panel,

6. Push in gas control knob slighily and turn
clockwise /~ to “OFF".

NOTE: Knob cannot be turned to “OFF"” unless knob
ts pushed in slightly. Do not force.

7. Wait five (5} minutes to clear out any gas. if you then
smefl gas, STOP! Follow “B” in the saiely information
atl;ove on this fabel. i you don't smeil gas, go to next
step.

8. Turn gas conrol knob counterclockwise/ ™\ to “ON".
9. Replace contro! access panel.

10. Turn on all eleclric power lo the appliance.

11. Sef thermostat to desired setting.

12. li the appliance will not operate, {oliow the instructions
“To Turn O Gas To Appliance™ and call your service
technician or gas supplier.

1. Sef the thermostat to lowest setling.

2. Turn off alt electric power to the appliance i service is
to be performed.

3. Remove controf access panel.

TO TURN OFF GAS TO APPLIANCE

4. Push in gas control knob slightly and turn clockwise
 \to “OFF". Do not force.
5. Replace control access panel,

7961-319
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XVI. SEQUENCE OF OPERATION

On a call for heat from the thermostat, the induced draft blower relay is energized through the normally
closed contacts of the air proving pressure switch. At this point, the induced draft blower starts its
operation. Once sufficient draft is established, the ignition module is energized through the normally open
contacts of the air proving pressure switch. The pilot ignition electrode %ill begin to spark and the pilot
valve will be energized allowing pilot gas to flow. Upon establishment of the pilot burner flame, adequate
flame for burner igrition is proved to the control module allowing the main gas valve is to be energized and
to discontinve ignition spark. At the same time the main valve is energized, a one minute blower delay timer
is activated. R

After this delay, the low speed blower relay energizes. The blower will begin operating and remain in
operation until two minutes after the call for heat has been satisfied. This timing sequence guarantees
blower on, blower off operation.

This vnit is equipped with a flame rollout switch which is wired in series with the control circuit. This is
a manual reset switch and is used for the purpose of preventing possible fire hazard in the event of a system
nalfunction. If this switch has opened the comtrol circwit, there could be a possible system malfunction.
Some of the conditions that might cause a rollout to occur are blockage or sooting of primary heat exchanger,
over-firing of furnace due to improper main burner orifices or incorrect manifold pressure, insufficient
combustion air, or installation deficiencies with respect to return air duct design or sizing.

Once the problem has been resolved, reset the switch by pressing down on the black button on top of the
switch,

XVIT. MAINTENANCE TNSTRUCTIONS

The furnace and its vent system should be inspected amnually by a qualified service agency, generally prior
to the heating season.

NOTE: PRIOR TC THE START OF ANY OF THE FOLLOWING MAINTENANCE PROCEDURES SHUT OFF ALL PGHER TG THE UNIT.

Routine maintenance procedures are the responsibility of the owner and are contained in the Owner's Manual.
These are briefly outlined below:

1. Bir Filters, Check the condition on at least 2 monthly basis when the furnace is in use or replace
whenever it is necessary.

2. lubrication Requirements. Direct drive motors are permanently lubricated, no maintemance required.
The induced draft blower motor should be oiled every six months with SAE20 motor oil.

3. Periodic Inspection of the Vent and Air Intake. Visual inspection of the vent and air intake for any
leaking, sags, dips or defective parts. The vent and intake should also be ingpected outside of the
structure for any blockage in the openings. If blockage is present, remove the bird screens ard brush
clean before putting them back in.

4. Periodic Inspection of Drain Line. The drain line on a condensing furnace should be checked monthly
for blockage or freezing of drain condensate. Blockage of drain will prevent furnace operation.
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~=QUALIFIED TECHNICIANS ONLY--

XVII. SERVICE AGENCY PROCEDURES -

FIGURE 11
8 10 172 INCH ‘
The pilot fiame can be adjusted by removing the pilot : (9.5 T0 12.7 HiLL)
adjustment cover screw. Turn imner adjustment screw clockwise PROPER FLAME
to decrease and counterclockwise to increase pilot flame. Be ADJUSTHENT
sure to replace cover screw after adjustment to prevent i -
possible gas leakage.
_ N

Observe the main burners in operation, The flame should be - - - -;u/,/’/ Q::EJ
postly "blue” with possibly a little orange (not yellow) at the éfgg%aggg
tips of the flame. The flames should be in the center of the
heat erchanger compartments and not impinging on the heat
exchanger surfaces themselves, &

The air shutters are factory adjusted completely open. If flashback occurs, the air shutters may be closed
slightly to prevent the flashback. : .o

Observe the fire until the blower starts (there is a normal delay period until the heat exchanger warms up).
There should be no change in the size or shape of the flame. If there is any wavering or blowing of the
flame on blower start-up, it is an indication of a possible leak in the heat exchanger.

FIGURE 12
HEAT EYCHANGER
 SECTION [\N\
. " A~ OUTER CONE HARNING
INE Danger of property damage, bodily injury or death if
MO LIFTING ARAY —— 1 INNER CONE electric pover (at disconnect) and gas supply (at manual
FRO4 BURNER PORTS shutoff valve in gas line) are not shut off.

Inspect the burner assembly for any scaling, sooting or blockage of ports.  If there are signs of this, the
burner should be removed and cleaned with a wire brush until all soot and scale is- removad and burner ports
are not obstructed.

Check Temperature Rise--Adjust blower speed if necessary to obtain a temperature rise w1th1n the range
specified on the furnace rating plate. See blower operation for details:
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Heat Exchangers and Flue Gas Passageways

Furnaces that are properly installed and maintained will normally not require cleaning of the heat exchangers.

THE ONLY TIME it should be necessary to disassemble and clean the interior of both the Primary and Secondary
Heat Exchangers would be due to a sooting condition caused by abnormal combustion.

The ingide of the heat exchaﬁger can be examined for scale and soot using a light and a mirror on an
extensiqn handle. If soot and/or scale is evident, the heat exchanger must be cleaned as follows:

1. Remove burner assembly from inlet to heat exchanger.

2. Remove flue transition, combustion air blower, flue collector box and internal flue baffles from the
outlet of the primary heat exchanger.

3. Using a small wire brush on an extension handle, brush inside walls of the heat exchanger until soot
and/or scale is removed. The loose scale and/or soot is easily removed using a vacuum cleaner at the
inlet side of the heat exchanger.

4. To clean the secondary heat exchanger, disconnect the 2 nmo-hub connectors securing the vent to the
furnace. Remove the length of vent located in the furnace vestibule. Remove the 18 sheet metal screws
securing the coil partition (partition located on left side when facing unit). Disconnect drain hose
and remove hurner partition. The secondary heat exchanger is now ready for removal. ‘

5. Gently ease secondary heat exchanger straight forward away from back of furnace being careful not to
damage the fins,

6. Once the coil is removed from the furnace, take it to a place where the following steps can be performed,
A. Set coil on its back so the inlet, cutlet and drain openings are pointed up. Pour 2 quarts of hot
water into the coil and cap off openings. Shake coil vigorously and pour out water. Repeal this
procedure until the water being poured from the coil is clear.
B. Thoroughly wash off the exterior of the heat egchanger using a soft brush and mild stream of water.

DD NOT use a hard stream as this may damage the fins.

XIX. REPLACEMENT PARTS

Replacemént parts for the gas furnaces are available through local distributor.

Parts list covering all furnace components is shown in the Replacement Parts Manual. When ordering parts or
making inguiries pertaining to any of the furnaces covered by these instructions, it is very important to
always supply the COMPLETE model number and serial number of the furnace. This is necessary to assure that
the correct parts {or an approved alternate part) are issued to the service agency.
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XXI., SG600H

INTERMITTENT PILOT SYSTEM TROUBLESHOOTING

NOTE: Before imubleshoating, familiarize yaursell with the stanup and chechout procedure.

Check lina voliage power, low voltage transfarmar, imit contoller, thermastat {contralier} and wiring, Alse,

check air praving swilch on corbustion air blower systern (ff used} and thal vent dampar {if used} is opon and

+ On models with vent damper plug, make sura vent dampar

i necessary.

+ On other models, replace modute.

has not beon instalked, then removed, Replace vent damper

+ Check ignilion cable, ground witing, ceramit insulator and gap, and correct,
+ Check boot of the ignitian cable for signs of mefting or buckling. Take protective action 1o shield cable and

» Check that alf manual gas valves ara open, supply tubing and pressures are good, and pilot burner orifice

» Check elactrical connections betwean rrodule and pilo! oparator on gas contred,
« Check for 24 Vae across PV-MVWFY terminals on module. H woltage is okay, replace gas control; § net,

NOTE: If SBS00S.H; $36108,H goes inlo lockout, reset sysiem. For SBEOCM, wait & min, nom. for retry or

* Check continuity of ignition cable and ground wire,
* Check elattrical conrections betwesn ffame rod and module.

+ Chack that pilet Hame covers flams red and is steady and Blue.

« Check for 24 Vas across MV-MV/PV terminals, if no voltage, repface madule.
» Chetk aletirical tannectians betwean madula and gas contral. i okay, replace gas contral o7 gas control

NOTE: # $86008,H; $86108.H goes into lockaut, reset system. For SBS0GM, wail & min. nom far retry or

~ Check continuity of ignition ¢abie and growrs wire,
NOTE: ¥ ground is poor or erratic, shuldowas may odcur occasionally even though operation is normal at

» Chetk that pike! flame covers flame 1ed and s steady and blue.

= Check for propar tharmastat (controllar} pperation.
+ Rernave MV fead at module: if vaive closes, recheck tomparature contraller and wiring; # not, replace

START
TURN GAS SUPPLY OFF,
TUAN THERMOSTAT
[CONTROLLER) TO CALL =
FOR HEAT N
POWER TO MODULE end switch is made.
24V NOMINAL}
YES Pull ignition tead and NO
) AT ACREEE choeck spark al module.
IGNITER/SENSOR GAP | NO
s Spark okay?
YES *
beat from excessive tampaeratures.
TURN GAS SUPPLY ON
NO
PILOT BURNER LIGHTS? is not blackad,
YES
repiace mogule.
teset system.
SPARK STOPS WHEN o bl
PILOT IS LIT? + Clean Hame rod,
YES
* Check for cracked ceramic flame rod insviator.
+ Adjust pilket flame.
= if problem parswsts, replace module.
MAIN BURNER LIGHTS? NO
operator,
YES
SYSTEM RUNS UNTIL
CALLFOR MEATENDS? | NO fosel sysloms
YES
the time of checkou!,
« If chacks are okay, replace madule.
CALL FOR HEAT ENDS -
SYSTEM SHUTS OFF?
gas centrod,
YES ¢
TROUBLEENSDH?TENG Repoat procedure until treublaires operation is obtained,
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