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I. APPLICATION
This is a forced air gas furnace for indoor installation in building constructed on site. The furnace
ingtallation wust 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 70-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.

II. TRANSPORTATION DAMAGE

All units are packed securely in shipping container. All units should be carefully inspected upon arrival for
damage. IR the event of damage, the coneignee should:

1. MNote on delivery receipt of any damage to container.
2. Motify carrier promptly, and request an inspection.

3. In case of concealed damage, the carrier nust be notified as soon as possible within 15 days after
delivery.

4. Claims for amy damage, apparent or concealed, should be filed with the carrier, using the following
supporting documents and within the nine month statues of limitations,

A. Original Bill of Lading, certified copy, or indemnity bond.
B. Original paid freight bill of indemnity in lieu thereof,
C. Original invoice or certified copy thereof showing trade and other discounts or deductions.

D. Copy of the inspection report issued by carrier's representative at the time damage i reported to
carrier.

The carrier is responsible for making prompt inspection of damage and for a thorough investigation of each
clain.

ITI. LOCATING THE FURNACE
When selecting a location for the furnace, observe the following points:

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

2. The furnace should be as centralized as practical with respect to the air distribution system,
3. Provisions nust be made for venting combustion products outdoors through an individual venting system.
4. Provide at least the minimum clearances specified in Table 1 for fire protection, proper operation and

service access. These clearances must be permamently naintained. The combustion and ventilating air
openings in front of the furrace must never be obstructed.



Ninimun 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 nust be installed so that the burners and ignition

source are located not less than 18 inches above the floor,

avoid physical damage by vehicles.

TABLE 1
MININUM CLEARANCES (INCHES)

and the furnace nust be located or protected to

Minimum Service
Minimun Installation Clearances (1) Clearances (1)
Left | Right
Model Top ! Front Yent | Back | Side | Side | Floor Front
H60DB, EH6ODB (2) (4) (N B
HB0DB, EHS0DB 1 6 6 0 1 1 c 24
H30D36B, EASOD36B
H105D36B, EH105D36B
H105D488, EH10SD48B
H120D48B, EH120D48R | 1 6 6 0 0 0 c 24
H120D60B, EH120D60B
H140D488, EH140D48B
H160D488, EH160D48B
H2004, EH200A 1 6 6 1 1 1 C 24
C60DA, RCSODA (2) (4) ({4
C80D36A, BCSODIGA 1 6 6 0 i 1 24
C105D42A, BC10SD42A
C120D42A, EC120D423 § 1 6 6 0 0 0 24
C140D48%, EC140D48A
C160D48A, EC160D48A

(1) All clearances are in inches,
(2) 1" if Type B-1 vent is used,
(3 Q" if Type B-1 vent is used,

(4) On these models, reduced clearances per note (2) and (3) do not apply if vent damper

is used.

(5) 0" if not (3) applies.

C - Floor may be combustible material.
INC - Floor must be non-combustible material.




IV. DUCT WORK

The air distribution system should be designed and installed in conformance with Manuals J or N published hy
Air Conditioning Contractors of America (ACCA), as set forth in their Mamual D,

CAUTICN

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 2
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
circulated air,

When the furnace is used in comnection with a cooling unit*, the furnace shall be installed parallel with or on
the upstream side of the cooling unit to avoid condemsation in the heating element. With a parallel flow
arrangement, the dampers or other means used to control flow of air shall be adequate to prevent chilled air .
from entering the furnace, and if manually operated, must be equipped with means to prevent operation of either
unit, unlesg the damper is in the full heat or cool position.

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

V. COMBUSTION AND VENTILATION AIR

The furnace and furmace room must have an adequate supply of air for safe combustion and ventilation, The
provisions necessary to assure an adequate air supply will vary depending upon differences in the tightness of
houge construction and in the location of the furnace. Methods of providing air from some typical situations
are described below. Consult local codes and ordinances for requirements applicable to your specific furnace
installation conditions and comply with them. In the absence of local codes and ordinances, conply with the
National Fuel Gas Code, ANSI 2223.1-latest edition.

EXAMPLE 1--FURNACE LOCATED IN AN UNCONFINED SPACE

An unconfined space (such as an open basement} must have a minimum volume of 50 cubic feet per 1000 BTUH of
total of all applicances in area. Adjoining rooms may be counted as onme area, only if there are no doors
between the rooms.

Table 2 shows the required minimum area in square feet to qualify as an unconfined space for different BTUH
input ratings. The table is based on a room(s) with 8 foot ceiling heights. The table also shows the required
round duct size to provide the necessary outside air and the maximum BTUH input that the duct size will handle.

If the area is an unconfined space, provide an opening(s) having a total free area of one square inch per 4,000
BTUH of the total of all appliances. The required duct size is shown in Table 2.



TABLE 2

Unconfined Space

4000 BTUH Per Maxinum | Mininun Area In
Square Inch BTUH Square Feet
Round Duct Size | Input | 8' Ceiling Height

438 60,000 375

51/8 80,000 500

51/4 85,000 531

57/8 105,000 656

61/8 115,000 719

6 1/4 120,000 750

6 3/4 140,000 875

6 7/8 145,000 906

T1/4 160, 000 1000

8 200,000 1250

BXAMPLE 2--FURNACE LOCATED IN A CONFINED SPACR

A. When the furnace is in a closet or utility room,

install two open grilles in a wall or door opening to the
rest of the house. Bach grille wust have a free area of at least one square inch for each 1,000 Btuh of
total input rating of 21l gas appliances in the confined space. Refer to Figure 1. The grilles must

cormunicate with other open areas having adequate air infiltration from oytdoors.

B. 1f the building is tightly constructed, not enough outside air nay enter for safe combustion. Install a
outside or to a ventilated attic or crawl space. Refer
to Figure 2. This duct must have a free area of at least one square inch for each 4,000 Btuh of total
input of all qas appliances in the space. The minimm dimension of a rectangular duct must not be less

fresh air duct from a point near the burners to the

than three inches.

CAUTION

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




FIGURE 1
FURNACE LOCATED IN CONFINED SPACE
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VI. GAS SUPPLY AND PIPING

GENERAL RECOMMENDATIONS

1.

Be sure the gas line complies with the local codes and ordinances, or in their absence with National Fuel
Gas Code, ANSI 2223.1-1atest edition,

A sedirent trap or drip leg must be installed in the supply line to the furnace.

A ground joint union shall be installed in the gas line adjacent to and upstream from the gas valve and
downgtrean from the manual shut off valve,

An 1/8" N.P.T. plugged tapping accessible for test gauge connection shall be installed inmediately
upstrean of the gas supply connection to the furnace for the purpose of determining the supply gas
pressure,

A ranual shut-off valve shall be installed in the supply gas line external to the furnace when required by
local code. See Pigure 3.

1/2" Manual
PIGURE 3 Shut-off Yalve
TYPICAL GAS PIPING Furnace

Jacket T — 1/8% N.P.T. Plugged

Tapping Pressure
Gauge Port

Eﬁ:}:‘\ 1/2" Union

1727 x 4" Nipple

1/2* 5t, N —
1 12 Tee
(A——T
| 1/2° x 4* Nipple
Furnace GI!J
Tva* L__|
Yalve J 12" Cap

*Gas valve is covered to prevent dirt from entering.
Remove cover only when ready to connect pipe.

6. Use steel or wrought iron pipe and fittings.



DO NOT thread pipe too far. Valve distortion or malfunction may result from ercess pipe within the
control. Use pipe joint compound resistant to the action of liquified petroleum gases on male threads

only., DO NOT use Teflon tape, See Table 3 and Figure 4.
TABLE 3 FIGURE 4
LENGTH OF STANDARD PIPE THREADS (inches)
A . Bffective Overall PROPER MIPING PRACTICT
Pipe Size '[!',;:3:2 of ;ﬁ:g;g of #L‘;’tf‘%”‘" CONTROL USE MOOERATE AMOUNT OF DOPE

3/8 3/8 9/16 '

172 112 4 A

3/4 1/2-9/16 13/16 :

1 9/16 1 THREAD PIPE RIGHT LENGTH LEAVE 2 END THREADS BARE

8. Refer to Table 4 for Gas Pipe Sizes for matural 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.

TABLE 4
GAS PIPE SIZES--NATURAL GAS
Length of | Pipe Capacity--Btu Per Hour Input Pipe Size
Pipe, Ft. " /4" 1" 1-1/4"
10 132,000 { 278,000 | 520,000 | 1,050,000
20 92,000 | 190,000 | 350,000 130,000
30 13,000 | 152,000 | 285,000 590,000
40 63,000 | 130,000 | 245,000 500,000
50 56,000 | 115,000 i 215,000 440,000
60 50,000 | 105,000 | 195,000 400, 000
10 46,000 96,000 | 180,000 373,000
80 43,000 90,000 | 170,000 350,000
100 38,000 79,000 | 150,000 305,000

CHECKING THE GAS PIPING

Before turning gas under pressure into piping, all openings from which gas can escape should be closed.
Immediately 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 Dbubbles. 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 closing the manual shutfoff valve on the
combination gag control valve during pressure testing of the gas supply piping systen at pressures up to 1/2
psig. The furnace must be disconnected from supply piping and supply piping capped during any pressure testing
of supply piping system at test pressures in ercess 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 check and relight all the gqas pilots on other appliances that may have been
extinquished because of interrupted gas supply.




DETERMINING GAS INPUT--NATURAL GAS
The following is a procedure in which to measure gas input:

I. Turn off all gas appliances other than the furnace.
From local gas supplier, obtain the average heating value in BTU/CU FT of gas supplied to the installation
site.
3. 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. Uge the following formula to calculate the gas input of the furnace.

)
+

Gag input rating in BTU/HR = __ BTU/CU FT x 7200
Tire in seconds for two
Cubic feet of gas flow

Erample: Assume a time of 60 seconds for two cubic feet has been determined with a heating value of 1,000
BTU/CU FT,
Gas input rating = 1000 & 7200
60
Gas input rating = 120,000 ETU/ER

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, the installer must conply with the "Orifice Sizing" section,

DETERMINING GAS INPUT--LP GAS

The pressure regulator on the storage tank must be adjusted to maintain a manifold pressure of 10.0" ¥.C. on
the erit side of the furnace gas valve. This pressure will result in correct input when the burners are
orificed properly.

GAS PRESSURE SPECIFICATIONS

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

TABLE 5

Supply
Minimun | Maximum | Manifold
Natural @ 1,000 BTU/CU FT | 4,5 WC {11.0" #C | 3.5" WC
LP @ 2,550 BTU/CF FT |11.0" WC |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 burner manifold, and inserting a pressure tap. Attach water column gauge to tap and ignite
main burner. Small variations in the gas pressure may be nade, not to exceed +0.1" H.C., to achieve rated
manifold pressure. This may be achieved by turning the gas valve requlator adjusting screw clockwise to
increase pressure or counter-clockwise to decrease pressure. Major changes in flow rate must be made by
changing the size of the main burner orifices.



ORIFICE SIZING

Rating of gag utilization equipment are baged on sea level operation and need not be 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, ecquipment ratings shail be reduced at the rate of
4 percent for each 1,000 feet above sea level before selecting appropriately sized equipment. (Ref. ANSI
2223.1-1atest edition, Par.

8.12).

See Table 6.

TABLE 6

BQUIVALENT ORIFICE SIZES AT HIGH ALTITUDE
(INCLUDES 4% INPUT REDUCTION FOR BACH 1,000 FEET)

Orifice Size Orifice Size Required
Mode] Gas Type | At Sea Level At Qther Elevations
2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10,000
H & EH6ODB Nat 33 39 40 4] 4] 42 42 43 43 44
¢ & RC60DA LP 53 54 54 54 54 54 54 55 55 55
H & ER80DB
B & BASOD3&B
H & ER120D488 Nat a2 13 M kLY 35 36 36 37 38 40
B & BE120D60B
B & EH160D48P
H & EH200A
C & EC80D36A LP 51 51 52 52 52 52 53 53 LX) 54
C & EC120D424
C & EC160D48A
H & ER105D36B
B & BE105D48B Nat 35 36 36 7 kY 38 39 40 41 42
B & ER140D48B
C & EC105D42A LP 52 52 5 53 53 53 53 54 54 54
C_& EC140D48A
TABLE 7
ORIFICE DRILL SIZR DECIMAL EQUIVALENTS
Drill MNo. 3] 32 33 H 36 37 38 39 40 4] 42 43
Decimal 120 | (116 | 113 M1 f 110 | .1065 | .104 | .1015 | .0995 | 098 | .09 | .0935 | .089
Drill No. | 44 45 46 47 49 50 51 52 53 54 55 56
Decimal .086 | 082 [ .08] | 0785 | .076 | .073 | .070 | .067 | .0635 | .0595 | .055 | .052 | .0465
VII. WIRING
CAUTICN

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

All electrical work must conforn with local codes and ordinances or, in their absence, with the Mational
Blectrical Code, ANSI/NFPA 70-latest edition.




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 per Table 8. Locate a shut off switch at the furnace. Make connections from this switch to
the furnace junction box as shown in the furnace wiring diagram.

TABLE 8
Blower | Minimum | Maxinum Time Delay
Total | Motor | Circuit Fuse or HACR
Model Yolts/R2/PH | Amps B Anpacity | Circuit Breaker
H & ER6ODB
C & EC60DA 115/60/1 6.7 176 10 10 amp
H & EHRODB
B & EBSOD36B
H & EH105D36B 115/60/1 6.4 1/3 10 10 amp
1 C & ECA0D36A
H & EH105D48B
H & EH120D48B 115/60/1 9.0 1/3 15 15 amp
C & EC105D42A
C & RC120D42A
H & EH140D48B
H & EB160D48B 115/60/1 10,50 | 1/2 15 15 amp
C & EC140D484
€ & BC160D48A
H & EH2004 115/60/1 7.8 1/2 10 10 amp ]
B & EH120D60B 115/60/1 12,54 | 3/4 16 20 amp

ELECTRICAL GROUNDING
Recommended Grounding Method

When installed, the furnaces must be electrically grounded in accordance with local codes or in the absence of
local codes, with the National Hlectrical Code, ANSI/NFPA Wo. 70-latest edition. Use a #14 AWG copper wire
from green screw or green ground wire on the furpace to a grounded connection in the service panel or a
properly driven and electrically grounded ground rod.

Alternate Ground Method

If the recommended grounding method is impossible, pernanently ground the furnace from the ground connector to
a grounded cold water pipe* using a separate, green colored, insulated conductor of appropriate size, TRIS,
HOWEVER, IS NOT RECOMMENDED.

*Cold water pipe must have metal continuity to electrical ground and not be interrupted by plastic, rubber or
other electrically insulating connectors (including water meter or pump} without 2dding a jumper wire at these
connections.

NOTB: DO NOT ground to a gas supply pipe. DO NOT comnect to electric power supply until appliance is
pernanently grounded.

FIELD INSTALLED EQUIPMENT

Wiring to be done in the field between the furnace and devices not attached to the furnace, or between separate
devices which are field installed and located, shall conforn 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 diagramg, pages 28 thru 3.
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VIII. VENTING APPLICATIONS
MARGINAL EXISTING VENT SYSTEMS (REPLACEMENT FURNACES)
Undersized or Oversized Vents

With an undersized or oversized vent sytem, flue products may have difficulty venting. In order to assure
proper venting without condensation or spillage through the draft relief opening, design amd install a vent
system in accordance with ANSI 2223.1-latest edition.

Factors Resulting In Condensation

Several additional factors may contribute to condensate formation in the vent. The physical mass of the vent
is as important as size. All masonry chimneys must be lined. Oversize masonry chimneys, particularily outside
(one or more sides exposed}, can cause condensation problems because the flue gas products may mot contain
enough heat to keep the chimney primed and dry.

Underground vent connectors or flue gas passages are unacceptable.
Ko 2o0lid fuel burning appliances are permitted to be commonly vented with these furnaces.
Presale Inspection

The following information will describe for distributors, dealers, and installing contractors, a method for
identifying an acceptable vent before the furnace is installed.

Existing vents must always be inspected before furnace installation. Most replacenent dealers conduct this
vent inspection and this practice is heartily emdorsed. VYent inspections are doubly important when
high-efficiency furnaces are installed, because of the reduced heat input to the vent. This inspection should
be conducted before the sale of the furnace. Venting conditions should also be addressed before the sale by
specifically stating that the quoted price either does or does not include modifications to the vent systen.
In any case, the inspection must be conducted before installation. This practice will reduce the possibility
of call-backs to correct venting problems, and will increase customer satisfaction.

SUGGESTED VENT REMEDIES
The following actions are suggested to improve vent system operation:
I. FPor any venting problem:

A. Set furnace to full input rate, *and

B. adjust blower temperature rise within nameplate range.

*NOTE: Care must be taken to derate furnaces installed at elevations more than 2,000 feet above sea
level. Refer to "Orifice Sizing™ section of this manual.

2. Vent connectors:
A. Avoid unnecessary elbows, bends, or restrictions in the flue system,
B. Insulate any long single-wall metal vent conmectors or replace with double-wall pipe.
C. Avoid blowing conditioned air from the plenum or outside combustion air directly across the vent

connector leaving the furnace. It may be necessary to insulate the vent commector to avoid thiz
problen.

11



3,

For excess condensate from a type B-1 vent:

A. Insulate those sections of the vent exposed in unheated spaces and cutdoors, or

B. check for oversized vent systen.

C. Provide suitable drain,

For recurring lockout of the vent safety shutoff and/or flame roll-out switch.

A. Check for adequate supply of combustion air. A very tight basement or furnace room can create air
gtarvation which will cause the flue products to become toric. An outdoor air supply to the furnace

room or a louvered door may be required.

B. Remove all unnecessary elbows or restrictions from the vent system, especially in the first foot of
vent connector above the furpace.

C. Check the vent system for any obstructione and correct as necessary.

D. Insulate vent connectors or replace them with double wall pipe.

E. If vent is undersized, replace it with a new properly sized vent.

F. Check for an exhaust air fan or device that may create a negative pressure within the structure, If
such a device is present, provisions must be made to separate the furnace room or enclosure from the

rest of the structure affected by the negative pressure.

Mequate comiustion air must then be introduced to the furnace room for proper operation.

VENT RESIZING INSTRUCTIONS

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

The following stepe 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 connected to the common venting
systen are not in operation.

1.

2.

Seal any unused openings in the common venting systen.

Vigually 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,

Ingofar 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 exhaust
fans, such as range hoods and bathroom exhausts, so they vill operate at naximum speed. Do not operate a
summer exhaust fan. Close fireplace dampers.

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

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

12



6. After it hag 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,

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

VENTING TROUBLESHOOTING PROCEDURES

TABLE 9
Symptoms Possible Causes How To Check And/Or Correct
Downdrafting through | Negative pressure within | Check for downdraft in vent where vent connects to unit with
the furnace the structure caused by | flame from a candle or a match, or emoke from a cigarette,
erhaust fan of device cigar, or pipe.

Location of vent terminal| Verify that vent termination is position with the
recomnended specifications etated in this manual,

Incorrect or absent vent | Verity that the vent terminal is designed for and is

terminal conpatible with the venting systen.
Condensation in Overeized venting system { Look for condensation in or around vent pipe joints or
venting systen around flue connections at furnace.

To correct this condition, design the venting system in
accordance with the National Fuel Gas Code,
ANSI-2223.1-1atest edition and addenda 2223.1a latest edition

Uningulated vent Check for condensation in or around vent pipe joints.
installed in an Also check around the flue comnecting areas on the unit.
uneonditioned space Inguiate the vent in unconditioned space to prevent the

above condition.

Running vent as a liner | Check to make sure the space between the vent and the inside
up an existing chimney of the chimney has been sealed. With this space being open,
vithout capping off the | it may allow too much cold air in and around the vent pipe
chimney allowing the flue products to condense causing condensation
back at the umit.

Most installing dealers check the suitability of the vent or chimney when installing a replacement furnace.
Their observations and experience have produced a get of quidelines for judging the suitability of the vent or
chimney. Generally, these quidelines have proven workable. They have been modified over a period of years,
taking successes and setbacks inte account. For the last 30 years, furnace technology has remained relatively
congtant, That technology is now changing. With the benmefits that new technology brings, we must all
reevaluate our past practices and make changes where needed. For those who, as & matter of course, check
add-on and replacement vents according to the provisions contained in the MNatiomal Fuel Gas Code (NFPA
S4-latest edition or ANSI 2223.1-latest edition), these installation instructions contain only supporting
information. FPor those who do not currently ensure that the existing vents satisfy these requirements, we
provide the following cautions and quidelines,
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General Instructions

1,

2,

10
11,

12,
13,
14,

15,

Vent comnectors serving Category I and Category II appliances shall not be comnected into any portion of
mechanical draft systems operating under positive pressure.

Por Category II, IlI, and IV furnaces, the venting system shall be installed in accordance with the furnace
panufacturer's installation instructions.

Thig furnace shall be connected to a factory built chimney or vent conplying with a recognized standard, or
a masonry or concrete chimney lined with a lining material acceptable to the autherity having jurisdiction.
The vent connector must be metal pipe and shall be the same size as the flue outlet on the furnace, Keep
the vent ag short and direct as possible. Type B-1 pipe ig recommended,

Maintain a minimum clearance of 6" (1" for B-1) to any portion of the vent comnector from any adjacent
contustible materials. Single wall vent connector is pernitted only within the same space (room or area)
as the furnace, B-1 vent is required whemever the vent is enclosed or passee through floors, walls,
cejlings, roofs or furred-out spaces. Joists, studs, floors, dry wall, pameling, sheating, rafters,
roofing and other materials classified as combustible must not be closer than 1" clearance to B-1 vent.

[f connected into masonry chimney, the vent pipe must be inserted into, but not beyond the inside wall of
the chimney,

The gas vent must extend at least 2 feet above the highest point where it passes through the roof of a
building (3 feet for a chimney) and at least 1 foot higher than any portion of a building within a
horizontal distance of 10 feet. See Pigure 5.

The vent pipe system shall be installed so as to avoid excessive turns which create unnecessary resistance
to flow of vent gages.

Horizontal runs shall be as short and direct as possible, The maximue length of a single-wall vent pipe
shall not exceed 75 percent of the height of the vent systen. The maximun length of a Type B-1 double wall
flue comnection shall not erceed 100 percent of the height of the vent systen.

All horizontal vent pipe shall be pitched upward from the furnace at least 1/4 inch per foot,

All vent systems shall be adequately supported to maintain proper clearanceg, to prevent physical damage,
and to prevent separation to joints.

Vente passing through an exterior combustible wall must use a ventilated wall thimble. See Figure 6.

Vente passing through floors or ceilings must be fire-stopped. See Pigure 7 and Figure 8.

Borizontal portions of the vent syster shall be supported to prevent sagging. Pipe strap or equivalent
means should be used every 3 to 5 feet depending upon pipe joint lengths,

A furnace shall not be comnected to a chimney flue serving a separate appliance designed to burn solid
fuel.

FLAME ROLLOUT SWITCH

This wnit 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
malfunction. If this switch hae opened the control circuit, there coul be a possible system malfunction, Some
of the conditione that might cause a rollout to occur are blockage or sooting of primary heat exchanger,
over-firing of furnace duve to improper main burner orifices or incorrect manifold pressure, insufficient
conbustion 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.
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FIGURE 5 -- CHIMNEY OR VENT CAP INSTALLATION

FIGURE 7-- VENT THROUGH FLOOR

2 ft, ainimum 17 any
portion of building
is within 10 fr,

o ft, ' Yent Cap*

Starm Collara,

Flashing

2 Ft. Minlem for
Gas Yent System

3 Ft. Minimum for
Chimney

"Type 8.1 vent shown, 1 tmch claarance required to combwst{ble material,

6 inch clearance required for tingle wil pips.

FIGURE 6-- HORIZONTAL VENTING, COMBUSTIBLE WALL

Plpe Collar
{Fire stop)

Floor

= Gas Yent
[Type B-1 showm)

*Must be B° for
singleswitl vent pipe

FICURE g -- VENT THROUGH CEILING

Type 8-1
Yant Shown

*Murt b 6" for
single-mall venl pipe

6 Gavge Calvanized
Fire Stop On Top of
Framed Opening

|~

——a

t Vent
(Type B+1 Shawn)
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IX. THERMOSTAT

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 diagrame for connections,

ALl 24V wall therrostats have heat anticipators to compensate the thermostat for various system controls and
allow the best possible cycle rates. Some anticipators are fixed and require no adjustment. However, the
majority of wall thermostats have adjustable anticipators and do require adjustment to match the current rating
of the gas valve. The current flow in the "W* conductor should be checked with ammeter if at all possible.

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 nay never attain the thermostat set point, and
if set too high, will cause room temperature to overshoot the set point.

X. BLOWER OPERATION

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

Blower 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,
blover speeds may be adjusted by removing the undesired motor lead from its appropriate
wire and replacing it with the speed desired.

HARNING

Unused motor wires within the junction box are electrically energized when the motor is
operating and must be adequately insulated. Failure to do so can cause the motor to short
out or glov down which could result ip the furnace overheating and/or electrical shock
and/or fire hazard,

CAUTION

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 range specified on
the furnace rating plate. If it is not, adjust blower speed until the temperature rise is
within specified range.
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All models are shipped with filters.

XI.

See Table 10 for sizes.

FILTERS

Hi-Boy models have the filters in their intended

positions. Hi-Boy wmodels are shipped with filter on the left side. They can alternately be located on right
gide or botton. See following information. The counterflow models require a bracket installation and final

filter location projects into return air plenum attachment to furnace, see Figures 12 and 13.

TABLE 10

FILTER SIZES FOR GAS FURNACES

Kode]

Size

B & BH6ODB

H & EHSODB

§ & EHSOD36B

H & BH]05036B
H & EH105D48B
B & EH1200488
H & EH120D608
H & ER140D488
H & BH160D48B

(1y16 82511

H & EH200A

(2) 16 R25x1

€ & EC50DA
C & BCA0DIGA

(115r20r1

C & ECI05D42A
C & EC120D423

(2)10x 208 1

C & EC140D48A
C & EC160D48A

(1)15x20x1
(1) 10x 20 ]

P = Perpanent

Filter Locations--Removal and Replacement Procedures--Hi-Boy Models

To remove filters from ALL sectional Hi-Boys, first
remove the upper burner door and then the Iower blower
cospartment door by grasping top of door and pull up
and away from the furnace. Then, remove the "S" clip Y
and spring by pulling the clip towards the front of
the furnace.

Modals with standard
bullt«in filter for-
sida inlat ; : removed,

‘Internal view

Foam Typa
Filter

For right hand side filter location, relocate filter
and retaining spring assembly to right side filter
brackets.

For right hand side filter location on H60DB, EH6ODB,
E80DB, EHGODB, HSOD3I6B, and EHBOD36B model furnaces,
the optional filter rack is required because there ic
Do roor between the blower motor and right side of
furnace to remove or install filter,

Alternate bottom
filter location
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The filter may now be removed simply by pulling it towards the center of the furnace and outward.
The location may vary, depending on which side the installer located the return air duct,

This filter iz the permament high velocity type foam filter which nay be washed and vsed over and over, DO NOT
replace it with a fiberglass filter of the same size.

To replace filter, reverse the above process.

FIGURE 10

6xHx1
PERHANENT FILTER

To repove filter from the optional external filter rack, grasp the exposed end of the filter and pull from the
filter rack.

The location may vary, depending on which side the installer located the return air duct.

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

To replace filter, reverse the above process,
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Alternate Bottom Filter Location

All Hi-Boy models ercept H200A and FH200A have a removable panel on the base for a hottom return air
ingtallation.

To utilize this feature, remove the fill plate by bending the four tabs up %0 degrees. Relocate filter
retainer spring from side to botton brackets. Leave the four tabs bent in the upright position as they wili
nov gerve to keep the filter pogitioned left to right.

On the B6ODB, EH6GDB, HSODB, EHSODB HBOD36R, and EHBODIEB model the standard 16x25x1 filter must be cut down to
12r25%1. See Pigure 11,

FIGURE 11

Cut along top of rib with metal
shears. Remove top 4 inches,

7 [ 7 7 .
7277707
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Filter Locations--Counterflow Models

Counterflov models rormally have filters installed in the return air plenun above the furnace unless a common
return air/filter grille is used,

The electrical switch should be turned "off" before the front door to furnace is removed. After removing the
front door, remove the left side filter door in the upper section of the furmace. Refer to Figures 12 and 13
below for proper filter locations,

FIGURE 12 FIGURE 13
C60DA, EC60DA C105D42A, EC10SD42A
C80D36A, ECBOD36A C120D42A, EC120D42A

C140D484, EC140D48A
C160D484, EC160D48A

Filter Support

{fald installed as Filtars
shown}. (See Tah10 for size and
{Pra~punchad number of fliters for above
holes, | scraw re- [\
quired In front
A and back flange
%
[ ’
Fllter Removal—jy, Filter
1 R“c’"lh""‘&u
’ / Do not plece I
Do not place metal |, Matal - ;f:::;":ﬂ !
screw in pleanua in [! Screw filter Support this iocation r 1
this location p] M b |
front or rear l
1
!
! Remova left ; |
| M Sl 3 filtar door p I
t
: | l
4 ] f
! {
I : S | |
4 |
Remove left :
filter door — i
i
|
1
Blowar "] :
i
L]
1
'

Attach filter support to furnace as shown with two
sheet metal screws. The filter can be installed
and removed through the left filter door.
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XII. MAINTENANCE INSTRUCTIONS

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

NOTE: Erior to the start of any of the following maintenance procedures shut off all power to 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. Air Filters, Check the condition on at least a nonthly basis when the furnace is in use or replace
vhenever it is necessary.

2. Lubrication Reguirements. Direct drive notors are pernanently lubricated, no maintenance required.

3. Check Temperature Rise. Adjust blower speed if necessary to ohtain a temperature rise within the range
gpecified on the furnace rating plate.

4. Bagic Examination of Furnace. Visual inspection of pilot flame and the main hurmers. Also inspection of
the burner compartment and the vent system for sooting and scaling.

5. Periodic Inspection of the Vent System. Visual inspection of the vent systen fron the furnace to the
chimey for any leaking or defective parts,

XIII. REPLACEMENT PARTS
Replacement parte for the gas furnaces are available through local distributors.

Parts list covering all of the normally serviceable items are listed in the Replacerent Parts Manual supplied
with this furnace. When ordering parts or making inquiries pertaining to any of the furnaces covered by these
instructions, it is very important to always supply the COMPLETE model number and serial mumber of the furnace,
This is necessary to assure that the correct parts (or approved alternate parts) are issued to the service

agency.
The replacement parts manual numbers are as follows:

H - EH Series Hi-Boy -- 2110-85]
C - EC Series Counterflow -- 2110-852

XIV. SERVICE AGENCY PROCEDURES

1. If the furnace is a standing pilot model (burns all the time), observe the pilot flame. The pilot flame
should be a T"goft blue flame™ enveloping or covering approximately 1/2 inch of the tip of the thermostat.
See Figure 14.

The intermittent pilot lights only when the thermostat calls for heat and the main burner lights within a
few seconds thereafter. It is recommended that any observation of pilot or main burner operation be done
only with the burner compartment door in place and viewing through the combustion air slots. See Figure
15,
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The pilot flame can be adjusted by removing the pilot adjustment cover screw. See Figures 14 and 15. Turn
inner adjustrent screv clockwise to decrease and counterclockwise to increase pilot flame. Be sure to
replace cover screv after adjustment to prevent possible gas leakage.

FIGURE 14
STANDING PILOT
3/8 10 12 INCH
(9.5 70 12.7 MILL?
PROPER FLAME
ADJUSTMENT
FIGURE 15
INTERMITTENT PILOT
378 1D |72 INCH

(9.5 70 12.7 MILL)

PROPER FLAME

ADJUSTHENT
t
r o
INSULATED —/
ELECTRODE
]
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FIGURE 16
ALL "EE" and "EC" MODELS 140,000 BTU AND LARGER
TOP VIEW OF YR8440 GAS CONTROL

PRESSURE REGULATOR ADJ.
{ BENEATH COVER SCREY )

PRESSURE
REGULATOR

MANAL GAS
COK KNDB
(AS INET GAS OUTLET
o[ Dle
6RO _ X
TERAINAL HAIN VALVE —> PILOT QUILET
OPERATOR ( QUTLET PRESSURE
HAIN & PILOT PILOT ADJUSTHENT Schey AP DIRECTLY
VALVE OPERATER { BENEATH COVER sCrey ) BELOY )
FIGURE 17

ALL “EH" AND "EC" MODELS 120,000 BTU AND SMALLER
TOP VIEW OF VR8200 GAS CONTROL

PRESSURE REGULATOR ADJUSTHENT
(BENEATH COVER SCREW)

QUTLET (MANIFOLD) PRESSURE
TAP 178" NPT

INLET (LINE) PRESSURE GAOUND TERMINAL
TP 1/8° NPT 7
BAS INLET GAS DUTLET
Pa) PILOT OUTLET
/ PILOT ADJUSTMENT
HANUAL GAS (BENEATH COVER SCREV)

COCK KNOB
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FIGURE 18
ALL"H™ AND"C" MODELS 140,000 BTU AND LARGER
TOP YIEW OF VR8440 GAS CONTROL

PRESSURE REGULATOR ADJ . PRESSIRE
VRENCH B0SS  ( BENEATH COVER SCREY ) LA TOR
GROUND TERMINAL
BAS IN.ET O ) 645 QUTLET
— ::i > ® S I E
® ®
MANUAL GAS ‘9
i 4 : Ezz::l\ \‘\\\\\‘--~\::==
MAIN % PILOT __/ MAIN VALVE PILOT QUTLET

:
VALVE CPERATOR I

PILOT ADJUSTHENT SCREW
{ BENEATH COVER ScRey ) BELOY)

FIGURE 19
FOR "H™ AND "C" MODELS 120,000 BTU AND SMALLER
TOP YIEW OF YR8200 GAS CONTROL

PRESSURE REGULATOR ADJUSTMENT
(BENEATH COVER SCREW)

QUTLET (MANIFOLD) PRESSURE
TAP 1787 NPT

INLET (LINE) PRESSURE

TP 1/8° NPT
—_ GAS QUTLET
T >

S PILOT QUTLET
j PILOT ADJUSTMENT
MANUAL GAS (BENEATH COVER SCREW)

COCK KNOB
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2. Observe the main burners in operation, viewing through the combustion air slots. The flame should be
mostly "blue™ with possibly a little orange at the tips of the flames. The flames should be in the center
of the heat exchanger compartments and not impinging on the heat exchanger surfaces themselves.

The inner cone of the flame as shown below should be approximately 1 inch to 1-1/4 inches tall from the
burner ports when natural gas is used. When LP gas is used, the inner cones should be approximately 1/2
inch tall from the burmer ports. If no primary air adjustment has been made after the furnace has beep
converted for use with LP gas, the inner cones may be lying flat on the burner ports. This condition can
be corrected by decreaging the amount of primary air in the burners, Slowly close down the primary air
shutters at the end of each burner until the desired inner cone height is obtained. Be sure to tighten all
the air shutter set screws once the adjustment has been made.

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 the blower start-up, it is an indication of a possible leak in the heat exchanger,

The air ehutters are factory adjusted for use with natural gas. If flashback occurs, the air shutters may
be closed slightly to prevent the flashback. If converted to LP gas, the air shutters must be adjusted as
specified above. Once adjusted, the combustion should be checked to verify the absence of carbon monoxide,

PIGURE 20 FIGURE 21

HEAT EXCHANGER
SECTION
~— QUTER CONE
—— N¥ER (ONE
NO LIFTING AYAY —
FROM BURNER PORTS

NP
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Start

Trial
For
Ignition

v

Burnper

Operation

Furnace
Operation

ELECTRIC JTGNITION GAS FURMACE
SEQUENCE OF OPERATION

l:l Thermostat (controlier) Pover {nterruption

calls for heat system shuts off,

pover 1s restored.
Pilot flame failure

2 Safe start check must
not be any flame — - pfcloses SBSDOH starts

second main operator
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] system fails to sta
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Pilot burner
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current

_g_Spark generator powered
first valve {pilot)

h
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times out

é If flame current sensed
spark generator off
second valve operator

Mafn burner operation
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] 1 n |
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XVII. SB600KH INTERMITTENT PILOT SYSTEM TROUBLESHOOTING
START NOTE: Beiom roubisshooting, Iamitanze yoursel with the stantup and ¢heckout procedure,
TURN GAS SUPPLY OFF,
TUAN THERMOSTAT
(CONTAGLLER) TO CALL Chack ine voltage power, low voltage transformes, imit controller, thermostat {controller) and wiring, Also,
FOR HEAT NO M!ir pwvng switch on cambusiion air tiowsr sysiem (I vsed) and that vent damper© (if used) s bpen and
POWER TO MODULE ord geeich 18 made.
24V NOMINAL)
YES Pul ignition lead &nd NO * On models with ver damper plug. make sure veni damper
1 check at module. has nol Deen matalisd, than removed, t 6
ST R — (1773 It . . [l Replace vent camper
IGNITER/SENSOR GAP Spark okay? + On other models, replace moduls.
YES
YES +
+ Chack gnition cable, pround wiring, terkmic imylkicr &nd gap, And comect
+ Chack boat of the ignition cable [of sigm of Meling or buciling. Take proteciive action 1o shiskd cable and
Boot oM mxcessive lamrperaiune,
TURN GAS SUPPLY ON
NO + Chpcl that all manual gas viives Are open, supply fubing and pressures are good, and pict burner oifice
PILOT BURKER LIGHTS? ts not Hlocked,
* Chach siectrical conneclions between module &nd piot apetstor on gas control.
YES + Chack lor 24 Vac across PY-MYV/PY terminals on module. | vollage is okay, replace gas toniral; i not,
mplace moduds.
v NOTE: H $86008,H; S86108,H goas into lochout, reset system. For S8600M, wait 6 min, nom, for retry o
reset Sysiem,
SPA:«:CS,;?SPSF;‘;HEN NO * Check continuity ol igriion cable and ground wire.
- * Claan flame rod.
YES * Check slecirical connecins bentvesn fiame rod and module.
* Check for crached cerime flame red insylaior.
* Check that paict Hame covers tame rod and s steady angd blue,
» Adjust pulet flarme.
* H probiem parsiats, replace modyle,
Y *» Chck ior 24 Vac aooes MY-MVPY 1erminals. ¥ no voltage, replacs module,
MAIN BURNER LIGHTS? NO * Chack slectrical connections batwssn module and gas contral. f okay, repihCe gis control or gas contred
O IO,
YES
SYSTEM RUNS UNTIL NOTE: X S86008,H; $88108.H gows into kochout, reset system, For SBSO0M._ wait 6 min. nom. for retry o
CALL FOR HEATENDS? | MO L — :
+ Chack contimwity of igniion cabie and ground wire,
YES NOTE: ¥ ground is poce or erratic, shutd may octur ionally even though operation is normal at
the lime of chechout.
» Chack that pilot Iame covers {lame rad and is staady and biue,
+ il checks are okay, replace moduls.
CALL FOR HEAT ENDS
NO = Chedk lot proper thermostal (Controller) aperation,
SYSTEM SHUTS OFF? * Remove MY lead &t module; il vitlve Closes, recheck lamparature coniroler &nd wiring: | not, replace
gas convol,
YES ¢
TROUBLEENSSSDOT'NG Repest procedure unti troubleltes operation is obtained. ura
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