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Nattonal Electrical Code
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Air Conditioning and Ventilating Systems
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Standard For Installation Of 011 Burning Equipment
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Air Conditioning and Equipment Selection

~ANSI Z223.1/NFPA 54
-ANSI/NFPA 70
~ANSI/NFPA 90A

-ANSI/NFPA 90B

-ANSI/NFPA 31
-NFPA 211

-ACCA Manual J

-ACCA Manual D

FOR MORE INFORMATION, CONTACT THESE PUBLISHERS

ACCA: AIR CONDITIONING CONTRACTORS OF AMERICA
1513 16th Street NW
Washington, DC 20036
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INSTALLATION AND OPERATING INSTRUCTIONS FOR OIL FURNACES

EQUIPMENT SELECTION

An accurate heating load calculation wust be conducted uging American Society of Healing, Refrigeration and Air
Conditioning Bngineers (ASHRAE) or Air Conditioning Contractors of American (ACCA) manuals, DO NOT add a large
safety factory above the calculated valye. If the calculated heating lcad requirement ewceeds the heating
capacity rating of a given model, use only the next larger size available. Never increase by any more than
absolutely necessary based upon avaiiable equipment heating capacities. Always select based upon heat
capacity (output), never use input capacities,

NOTB: 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.

LOCATING THE FURNACE

When installing the furnace be sure to provide adequate space for easy service and maintenance. Locate the
furnace as close to the chimney as practical, giving consideration to the accessibility of the ¢il burner,
controls, and blower for service. Allow a minimum of 24 inches at front of furnace for servicing oil burner.
Allov adequate room for filter and blower maintenance, Clearance from combustible material as stated on the
furnace and repeated in Table 1 must be nmaintained. For damp basement installations, a raised concrete
pad is recommended. This will help keep the bottom of the furnace dry and reduce rusting.

An oil burner must have a generous supply of combustion air to operate properly. The flow of corbustion and
ventilating air must not be obstructed from reaching the furnace., See "Ventilation and Combustion Air
Section”.

The furnace area must be kept clear and free of combustible wmaterials, gasoline and other flammable vapors and
liquids.

This unit is not designed for mobile home or trailer installations. Always install furnace in a level
position,

TABLE 1 MINIMUM CLEARANCES--INCHES
Mininum (2)
Minimum Installation Clearances Ventilation
Minimun Service Openings For
Furnace Plenum (1) | Flue Clearances Confined Spaces-

Model Front | Back | Sides | Top | Sides | Duct | Pipe | Floor | Front | Back | Sides | Square Inches
FHO85D36B 4 | 2 2 2 2 9 C 24 -- -~ 240
FH110D488 4 1 2 2 2 2 9 c 24 - -- 280
FH110D608B 4 1 2 2 2 2 9 C 24 -~ -~ 280
FLPC8SD36A] 6 ] 2 2 2 2 9 N 24 24 18# 290
FLROASD36A b 18 2 2 2 2 9 N 24 24 18* 290
PLE110D48A} 6 0 2 2 2 2 9 NC 24 24 18* 340
FLR110D48A ] 18 2 2 2 2 9 N 24 24 18* KLY
FLR140D60A; 6 18 2 2 2 2 9 NC 24 24 18% 360
FC0O85D36A 6 1 2 2 2 2 9 NC** 24 - - 240
(1) Por the first three feet from plenum. After 3 feet, no clearance required.

C - combustible flooring NC - non-combustible floor

* MNaintained on one side or the other to achieve filter access and/or blower service.

** Floor mist be non-combustible. Can be installed on combustible flooring only when installed
on special base part No. CFB7 available from factory.

(2) See Page 10 for additional details on ventilation openings.

1



TABLE 2 DIMENSIONS (Inches) [LO-BOY MODELS
Cabinet Blenun Openings Flue Conneclion Air Filters (1)
Hodel A B ¢ DB DxF G i J No.
Number Width | Depth | Height | Supply | Return | Location | Dia Size Used |
FLFO85D36A 23 | 47-1/4 | 40-1/4 | 22%20 | 22x16 Front 6 -- 5-1/4 | 11-1/2x17 2
FLROBSD3I6A 23 | 47-1/4 | 40-1/4 | 22730 | 22x16 Rear 6 34 -- 11-1/2x117 2
FLF110D48A 23 47-1/4 | 40-1/4 | 22K20 22K16 Front b -- 5-1/4 | 10x20/13x20 1
FLR110D48A 23 | 47-1/4 | 40-1/4 | 22830 | 22x16 Rear b 34 - 10823/13u20 1
FLR140060A 26 50 48-7/8 | 25420 | 25gr16 Rear 5 | 42-3/8 | 2-7/8 | 13x20 2
(1) Permanent washable type filter 1" nom. thickness.
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TARLE 3 DIMENSIONS (Inches) H1-BOY MODELS
Cabinet Plenun Opening G
Model A B c GrE ExH (2) Flue (h
Nunber Width | Depth | Height | Supply [ Return Diameter Filter Size
FHOA50368 | 23 31-1/2 56 22820 | 23r14 6 16825
FRI10D48R | 23 A-1/2 80 22320 | w14 6 16825
FE110D50B | 23 31-1/2 60 22x20 | Z3x14 (3) ) 16825 (2 req'd
(1) Permanent washable type filter.
(2) Left or right side return air option. Must be cut-in by installer.
(3) Use both left and right side openings.
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FIGURE 3

TABLE 4 DIMENSIONS (Inches)

COUNTERFLOW MODELS

Cabinet Plenun Opening G
¥odel A R ¢ OrE FxH Flue (0
Number Width { Depth | Height | Return | Supply | Diameter | Filter Size
FCORSDIGA | 23 29-1/2 56 22220 [ 1819 b 10=20 (1)
1520 (1)
{1) Permanent washable type filter.
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DUCT WORK

The air distribution system should be designed and installed in conformance with Mantals published by Air
Conditioning Contractors of America (ACCA), as set forth in Manwal D, or ASHRAE publicatioms.

CAUTION

¥hen & furnace is installed so that supply ducts carry air circulated by the furnace to
areas outgide 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
circulated air.

When the furnace is used in connection with a cooling unit*, the furnace shall be installed parallel with or on
the upstream side of the cooling unit to avoid condensation 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
urit, unless 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.
See CPM versus static pressure curves on pages 17 - 21 for additional information,

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 ASHRAE 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 operating within the approved
temperature rise range when under full rated input conditions, and that no short cycling on limit controls is
occurring.

INSTALLING THE FURNACE

A typical installation is shown in Figure 4. All parts of the furnace installatiom {furnace, oil tank and
piping systems, combustion and ventilation air, venting, etc.) must comply with NFPA31, Installation of 0il
Burning Bquipment--latest edition. This drawing shows the typical connecting parts needed to correctly install
this furnace. Make sure that all parts of the heating system comply with the local codes.

Check the furnace and your load calenlation to verify that the unit is properly sized. (Refer to "Equipment
Selection" section on Page 1.)

The correct size of unit needed may be substantially smaller than the unit being replaced due to home
improvements and technology advancements since the initial installation.



FIGURE 4
TYPICAL TNSTALLATION REQUIREMENTS
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NOTE: The chinney nust be lined with a high temperature noncerrosive material that complies with the local
codes,

WIRING

FACTORY--All units ave fully factory wired. Multi-speed blowers are factory wired on high speed for
cooling/manual fan operation. Heating speeds are wired for the largest input and may need lower speed for
field installed low input nozzle. If replacement wire is necessary, use 105 degrees C minimum. See electrical
data, Table 5.

FIBLD-~All wiring must conform to the National Electrical Code and all Iocal codes. A separate fuse or breaker
should be used for the furnace.

TABLE 5 ELECTRICAL DATA
Blover Burner Winimm | Max. Time Delay
Total Motor Motor Circuit | Fuse or HACR
| Model Volts/HZ/PH | Anpe | HP | FLA | HP | FLA | Ampacity | Circuit Breaker
FRO8SD36B 115/60/1 10 1731 758 1/T125 15 15
FH110D48B 115/60/1 13 1/2 (105 | 1/7 1 2.5 16 20
FH1 10D60B 115/60/1 15 Jep125 YT 1258 19 20
|_PLFO8SD36A)  115/60/1 8111/3] 66| 1/7135 15 15
|_FLROBSD36A|  115/60/1 8.1 11/3 1 56 1/7]125 15 15
| FLF110048A1  115/60/1 13 1/2 11051 /7125 16 20
FLR1]OD48A| 115/60/1 13 1/2 1105 1/7[25 16 20
FLR140R60A]  115/60/1 15 3/4 1125117125 19 20
FCO85D36A 115/60/1 8111/3| 56| 1/7]25 15 15




OIL LINE PIPING

FIGURE 4A
First deternine whether the pipe system is to be " CAP
a single line system or a two line systen. Afte_r o= VENT CAP
deternining the best piping system for the 2" FAL PIPE —

application, refer to the pump specifications on
page 26. All connections nust be absolutely air
tight or you will have a malfunction of the

burner. When installing the piping, a good oil

{ilter should be installed close to the burner. BUSHING

A single line system is recommended for gravity 27 x VW2 o V-V

feed.

A typical single inside tank installation is o
shovn in Fiqure 4A. For installation details for

this and other tank configurations, refer to w

NFPA3]--latest edition. Al tank and pipe
set-ups must comply with NEFA3L.

T-1/4" = 10" OR

OIL FATER (EITHER
1-172" x 107 NIPPLES)

3/8™ O.D. COPPER FUEL TUMNG

OIL BURNER

All units are shipped with the oi] burner installed, and with high rate oil nozzle installed designed for use
with No. 1 or No. 2 fuel oil. [Inspect firepot refractory before firing to be sure it has not been jarred out
of position in shipment. Burner air tube must not extend beyond inside surface of firepot, preferable location
is 1/8 inch from inside surface.

TABLE 6 FURNACE DATA
Furnace Instailed Standard Field Ingtalled Option
{1 Heating ( Heating
Model Nozzle Input | Capacity | Nozzle | Input | Capacity
1__ Fumber Size BTUH BTUH (2) | Size BTUH BIUR (2)
FLPOSSD36A .15 105,000 | 85,000 .65 91,000 | 75,000
FLROSDI6A .15 105,000 7 85,000 .65 91,000 | 75,000 CAUTION
FLF110D48A 1.00 140,000 | 115,000 a5 119,000 | 98,000
FLR110DABA 1.0 140,000 § 115,000 .85 119,000 | 98,000 Never attempt to use gasoline
FLR140DS0A 1.25 175,000 | 141,000 1.10 | 154,000 | 125,000 in your furnace, Gasoline is
FCOss036) .75 105,000 84,000 .65 91,000 | 74,000 more combustible than fuel oil
FH0RSD35E .15 105,000 | 84,000 .65 91,000 | 74,000 and could result in a serious
FH110D488 1.00 140,000 { 113,000 .85 | 119,000 | 96,000 explosion.
FE110D60B 1.00 140,000 | 113,000 .85 | 119,000 | 96,000
(1) 80 degree hollow cone spray pattern.
(2) Annual fuel utilization efficiency and heating capacity based upon
U.S. Goverament standard tests using D.0.E. isolated combustion
rating procedure.

BURNER ADJUSTMENT

All oil burner installatjons should be performed by a qualified installer in accordance with requlations of the
National Fire Protection Standard for Gil-Burning Equipment, MFPA31--latest edition, and in complete compliance
vith all local codes and authorities having jurisdiction. A qualified installer is an individual or agency who
is responsible for the installation and adjustments of the heating equipment and who is properly licensed and
experienced to install oil-burning equipment in accordance with all codes and ordinances,

The proper installation and adjustment of any oil-burner requires technical knowledge and the use of combustion
test instruments.



CHECKS AND ADJUSTMENTS
I. Check all oil lines for leaks.

2. Check fuel pump pressure and adjust to 100 psig if necessary.

3. Driil 1/4 inch hole in flue pipe between flue outlet of furnace and barometric damper for draft
feasutenent. Adjust barometric damper {o obtain approximately .04 imches water coiumn draft in flue pipe.

Check draft overfire. For this measurement the burmer observation port may be utilized.

Draft overfire

should be approkimately .02 inches water column. It may be necessary to readjust barometric damper to
obtain proper draft. Upon completion of draft readings, plug 1/4" hole in flue pipe with a sheet metal

screv after making smoke check and Laking stack temperature.

4. Air Mdjustments. The air intake is located on the left side of the burner housing. The air shutters are
factory set to the recommended start-up settings shown in Table 7. These settings are for inmitial start

orly and should be readjusted with the use of combustion analyzing eguipment.

Adjust air supply by loosening lock screws and moving air shutter and if necessary the bulk air band.
Aliov just sufficient air to obtain clean combustion determined by visual inspection. Reduce air supply
until flame tips appear slightly smoky, then increase air just enough to make the flame tips appear

absolutely clean.

5, FPinal Adjustments. At this point a final adjustment should be made using suitable instruments for smoke
spot and €0Z {or 02} measurements. After allowing 10 to 15 minutes for warm up, air should be set so that
the snoke number is zero or a trace; less than No. 1 smoke is highly desirable and sheuld never exceed
this limit, (Note: Occasionally a new heating appliance will require longer warm up time in order to burn

clean because of the evaporation of oil deposits on the heat erchanger and other surfaces.
the stack (ahead of the draft control) should be a minimum of 11% and a maximum of 13.0%.

Tighten all locking screws after final adjustments are made.

€02 measured in

The unit should be started and stopped several times to make sure there are no significant rumbles or

. pulsations.
BURNER NOZZLE AND ELECTRODE ADJUSTMENTS

Check nozzle size as to conformance to installation requirements, Install nozzle by screwing
adapter. Refer to recommended start-up settings in Table 7.

into hexagon

Spacing of Electrodes. The electrodes should be spaced 5/32" apart. They should extend 1/16™ beyond the end

and 7/16™ above the center of the nozzle tip as shown in the drawing below.

(.13

FIGURE 5

1
(2]

ELECTROOE AQJUSTMENTS




Cun Asserbly Rdjustment. The gun assembly can be adjusted in the slot inside of Ean housing by loosening screw
holding slot cover in position. MNozzle tip should ordinarily be located 1-1/8" behind the front face of the
cone.

Removing Gun Assembly. Disconnect the oil line at the fan housing and remove lock nuts on copper tube fitting,
-omove transformer hold down screw in upper left hand corner and loosen hold down clip in upper right hand
corner, then swing transformer up and backward. Gun assembly can now be removed through this opening.

TABLE 7 RECOMMENDED START-UP SETTINGS
Burner Model | Factory Field Air Air
Purnace and Installed { Installed | Band Shutter
Model No. | Part Number | Mozzle (1) | Nozzle (1) | Setting | Setting
FHOS5D368 | AF 9020-017 .15 -0- 5
.65 -0- 3
FAL10D48R | AF 9020-011 1.00 -0- Ji
85 -0- b
FH110D60B | AF 9020-017 1.00 0 1
85 0 b
FLFO85D364 | AF 9020-017 .75 -0- 5
.65 -0- 3
FLE110D48A | AF 9020-017 1.00 -0- 7
85 -0- b
FLROSSD36A | AF 9020-018 15 ~0- 5
.65 -0- 3
FLRL10D48A | AF 9020-018 1,00 -0- 8
85 -0- 6
FLR140D60A | AF 9020-019 1.25 I 5
1.10 1 5
FCOB5D36A | AF 9020-017 15 0 5
.65 0 3
t1) 80 deqree Hollow cone spray pattern




VENTILATION ANO COMBUSTION AIR

Appliances shall be installed in a location which the facilities for TABLE 8
ventilation pernit satisfactory combustion of oil, proper venting, and the 4,000 BTUE Per Total
raintenance of ambient temperature at safe limits under normal conditions Square Inch BTUH
of use. Appliances shall be located in such a manner as not to interfere Round Duct Size [nput
with proper circulation of air within the confined space. When buildings 4-3/8 60,000
are so tight that normal infiltration does not meet air requirements, 5-1/8 80,000
outside air shall be introduced. Ducts used to convey air from the 5-1/4 85,000
outdoors shall be of the same cross-sectiocnal area as the free area of the 5-1/8 105,000
openings to which they connect. The minimum dimension of rectangular air 6-1/8 115,000
ducts shall be not less than 3 inches (76 mn}, See Table 8 for informaticn 6-1/4 120,000
on round duct sizing. 6-3/4 140,000
6-7/8 145,000
Por residence-type installations and similar usages, the requirements 7-1/4 160,000
notmally may be obtained by application of one of the methods shown below. 8 200,000

APPLTANCES LOCATED IN CONFINED SEACES

In unconfined spaces in buildings, infiltration may be adequate to provide air for combustion, ventilation, and
dilution of flue gases, However, in buildings of unusually tight constructions, additional air shall be
provided using the method described under “All Air From Gutdoors™ beicw.

M unconfined space (such as an open basement) must have a minimum volume of 50 cubic feet per 1,000 BTUH of
total of all appliances in area. Adjeining rooms may be counted as one area, only if there are no doors
between the rooms.

Shown in Table 9 are the required minimum areas in square feet to qualify as an unconfined space for various
total BTUE input ratings. The table is based on a room{s) with 8 foot ceiling heights.

_TABLE 9 FIGURE 6
Unconfined Space APPLIANCES LOCATED IN CONFINED SPACES--

Total | Hinimum Area In ALL AIR FROM INSIDE THE BUILDING
BTUE | Square Peet 8'

Input | Ceiling Height

60,000 YL

80,000 500

85,000 531
105,000 656
115,000 719

120,000 750

140,000 875

145,000 906 1
160,000 1000 1} orLNines
200,000 1250

WTRB: RBach opening shall have a free area of not less than one
square inch per 1,000 BTU per hour (140 square inches per
gallon per hour) of the total input rating of all appliances
in the enclosure.



IF the unconfined space is within a building having insufficient air because of tight construction, the air for
corbustion and ventilation shall be obtained from outdoors or from spaces freely communicating with the
outdoors., Under these conditions a permanent opening or openings have a total free area of not less than one
square inch per 5,000 BTU per hour (28 square inches per hour) of total input rating of all appliances shall be
provided.

-XCATED IN CONPINED SPACES

ALL AIR FROM INSIDE BUILDING. The confined space shail be provided with two permanent openings, one near the
top of the enclosure and one near the bottom. Each opening shail have a free area of not less than ore square
inch per 1,000 BTU per hour (140 square inches per gallon per hour) of the total input rating of all appliances
in the enclosure freely communicating with interior areas having in turn adequate infiltration from the
outgide. (See Fiqure 6) Also see Table 10 for specific ventilation opening requirements for the furnace only.

TABLE 10
Recommended Opening
Mininum Ventilation 2 Required
Model Opening-Square Inch Size Sq. In.

FRORSD36B 240 8x16 128
FB110D48B 280 918 162
FH110D60B 280 9x18 162
FLFO85D36A 290 8x19 152
FLROS5DI6A 29 8§x19 152
FLF110D48A 40 9 x19 171
FLR110D48A 340 9%19 171
FLR140D60A 360 9.5 19 180
FCO8SD36A 240 §x16 128

THE FLOW OF COMBUSTION AND VENTILATING AIR MUST ROT BE OBSTRUCTED FROM REACHING THE FURNACE.
ALL AIR FROM OUTDOORS

A. The confined space shall be provided with two permanent openings, one in or near the top of the enclosure
and one in or near the bottom. The openings shall communicate directly, or by means of ducts, with
outdoors or to such spaces (crawl or attic) that freely communicate with outdoors. (See Fiqures 7, 8, %)

B. When directly communicating with outdoors or by means of vertical ducts, each opening shall have a free
area of not less than one square inch per 4,000 BTU per hour (35 square inches per gallen per hour) of
total input rating of all appliances in the enclosures, If horizontal ducts are used, each opening shall
have a free area of not less than one square inch per 2,000 BTV per hour (70 square inches per gallon per
hour) of total input of all appliances in the enclosure.
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FIGURE 7 FIGURE 8
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NOTR: Each air duct opening shall have a free area of NOTR: The inlet and outlet air gpenings shall each

not less than one square inch per 2,000 BTU per have a free are of not less than one square
hour {70 square inches per gallon per hour} of inch per 4,000 BTU per hour (35 square inches
the total input rating of all appliances in the per gallon per hoer) of the total input rating
enclosure. of all appliances in the enclosure,

FIGURE 9

APPLIANCES LOCATED IN CONFINED SPACES--
ALL AIR FROM OUTDOORS--INLBT AIR FROM
VENTILATED CRAWL SPACE AND QUTLET AIR TO VENTILATED ATTIC
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NOTB: The inlet and cutlet air openings shall each
have a free area of not less than one square inch
per 4,000 BTU per hour (35 square inches per
gallon per hour) of the total input rating of
appliances in the enclosure.
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LOUVERS AMD GRILLES

In calculating free area for above ventilation and combustion air requirements, consideration shall be given to
the blocking effect of louvers, grilles, or screens protecting openings. Screens used shall not be smaller
than 1/4 inch (6.3 ) mesh and shall be readily accessible for cleaning. If the free area through a design of
‘ouver or grille is known, it shall be used in calculating the size opening required to provide the free area
specified. If the design and free area is not known, it may be assumed that wood louvers will have 20-25
percent {ree area and metal lowvers and grillee will have 60-75 percent free area.

VENTING

The flue pipe to the chimrey must be the same size as the flue autlet of the furnace, have no reductions, be of
7 corrosion-resistant material, and have an upward pitch of 174" for every foot of horizontal run. A
barometric damper of adequate size nust be installed in the Flue pipe observing the instructions packaged with
the damper control. The barometric damper opening must be located in the same atmospheric pressure zone as the
conbustion air inlet to the furnace. This furnace must not be vented into the same chimney with any solid fuel
burning appliance. See Standard for Qil Burning Equipment--NFPA3] for additional information.

THERMOSTAT

These furnaces are designed to be controlled with any 24Y heating or heating/cooling thermostat. The heat/cool
thermostats must be designed for independent heat/cool transformer circuits to agsure that the 24Y transformer
built into the oil primary control does not conflict with the main furnace 24V transformer. The heat
anticipator should be set at 0.20A, This is a nominal setting. The thermostat cireuit should be checked to
verify setting. See additional information and wiring details on pages 22 - 24,

FAN AND LIMIT CONTROL

The fan and limit control is factory installed on all units. See Table 11 for factory settings. The fan
on/off settings may have to be varied due to the static pressure imposed upon the system. The limit control is
factory set at magimem fiRed stop allowable and must not be reset.

When the ingtallation is completed, measure the air temperature in the discharge plenum and return air plenum,
The tenperature rise across the unit should fall within the “Rise Range™ as shown in Table 11. It is normally
desirable to operate in the middle of the range unless air conditioning or other installation requirements make
that unfeasible, The speed of the blower may have to be either increased or decreased to obtain this
temperature. The blower is equipped with a 3 or 4 speed notor to nake these adjustments. See wiring details
on pages 22 - 24.

The fan and linit control in the burner compartment governs the blower operation, by means of two temperature
selections. One lever is set at 140 degrees for example, to start the blower, and the other lever is at a
lower temperature, 110 deqrees to stop the blower. These settings may be varied to suit the homeowmer 's
confort. A greater temperature difference between settings may result in iess repetition of the blower
operation at the end of the heating cycle. A low "off" temperature is recommended for longer blower operation
as this keeps the air of the home in more constant circulation,

HITB: On model FCORSD3GA, the blower "on"setting is timed to assure blower operation. This blower "on”
setting cannot be adjusted.

NOTE

Do not set the blower "ON”
setpoint lever of the combination
fan/linit control above 150,

12



TABLR 11 TEMPERATURR RISE RANGES, LiMIT CONTROL SETTINGS, AND HEATING BLOWER SPEEDS

MODEL NOZZLE (1) RISE RANGES BLD\%;TéggED LIMIT SETTING | ON | OFF
FHO85D36B .65 10 - 100 Low 170 110 | %0
.15 60 - % Med 170 10 )] ®
EE110D488 .85 70 - 10 Low 170 ilo] B
1.0 60 - N Med Low 118 1) 0

FRL10D60B .85 60 - %0 Low 170 118

1.00 60 - 90 Med Low 170 110
FLEQ85D36A .65 60 - N Law 230 140 ¢ 110
.15 60 - % Med 230 140 | 110
FLE110D48A .85 60 -~ %0 Med Low 230 140 | 110
1.00 60 - 90 Med High 230 140 | 110
FLROS5D36A .65 60 - %0 Low 250 140 | 110
.75 60 - %0 Med 250 140 | 110
FLRI110D48A .85 60 - % Med Low 240 140 | 110
1.00 60 - % Med fligh 240 140 | 110
FLR140D60A 1.10 60 - 9 Med Low2 220 140 | 110
1.25 60 - 90 Med High 220 140 | 110
FCO85D36A .65 70 - 100 Low 180 125 | 100
.15 60 - %0 Med 180 125 | 100

{1) B0 degree holiow cone spray pattern
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MAINTENANCE
*UBRICATION

The o0il burner motor bearings should be lubricated at least twice each year using a few drops of a good qrade
of SAB-20 wotor oil. Do not over oil, 2 - 4 drops are sufficient. The direct drive comfort air blower motor
is considered "Permanently Lubricated” and needs no oiling.

INSPECT AIR FILTER

Permanent, washable air filters are supplied with each furnace, Permanent filters should not be replaced with
disposable type. Clean filters before each heating season begins. It is recommended that filters aisc be
cleaned at least twice during the heating season.

Be sure the new filters are set securely in the filter rack so there can be no leakage around them. (See
instructions on inside of blower compartment door).

FINAL INSPECTION AND TEST

Pinal inspection and test of an installation shall be nade to determine that the work has been done in full
accordance with requlations and according to the highest standards for safety, performance and appearance.
Such an inspection and test should indicate the following as a minimum:

1. Determine that all parts of the oil storage and circulating system, including tank, piping and burner, are
free from oil leaks, Be sure that no oil discharges from the nozzle when burner is not operating.

2. Be sure that the suction line and pump have been entirely vented of air so that the burner has
instantaneous oil shutoff at the nozzle and so that the pump operates without an air noise.

3. Check the flame adjustment to determine that the flame is clear, quiet, free of odor and oil nozzle is of
propet size for the furnace.

4. Test operation of burner by operating the thermostat. First, set the thermostat above roon temperature.
Burner should start. Second, set thermostat bejow room temperature. Burner will stop.

5. Check operation of burner primary control in accordance with nanufacturers' instructions included with the
contral. Following is the method we recommend in checking the safety switch in this primary control.

A. Flame Failute--simulate by shutting off oil supply manual valve, while burner is on. After 15 seconds
the safety switch locks out, ignition stops, motor stops and the oil valve closes. The safety switch
locks out as in flame failure.

‘B. Ignition Pailure--test by closing oil supply while burner is off, Rum through starting procedure. The
safety switch locks out 2s in flame failute,

C. Power Failure--turn off power supply while burner is on, Wheh burner goes out, restore power and
burner will restart.

D. If operation is not as described, check wiring and installation first. If trouble appears to be in the
control civcuit, replace the flame detector. If trouble still persists, replace the burnet mounted
relay.
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SERVICE HINTS

"Preventive maintenance” is the best way to avoid unnecessary expense, inconvenience, and retain operating
efficiency of your furnace. It is advisable to have your heating system and burner inspected at periodic
intervals by a qualified serviceman. If trouble develops, follow these simple checks before calling the
serviceman.

1. Make sure there is oil in tank and valve is open.

2. Make sure thermostat is set above room temperature.

3. Make sure electrical supply to furnace is on and fuses are mot blown or circuit breakers tripped.

4, Reset safety switch of burner primary control. CAUTION--RESET ONE (1) TIME ONLY. MORE THAN ONE RESET CAN
CAUSE EXCESSIVE OIL TO BE PUMPED INTO COMBUSTION CEAMRER WRICE COULD RESULT IN EXPLOSICN UPOMN IGHITION.

5. Prese thermal protector button of burner motor.
b, Make sure air filters are in place and are clean,

7. Make sure all air openings in furnace, all ventilation and combustion air openings, all return air grilles,
and all warm air registers are unobstructed and open.

COMMON CAUSES OF TROUBLE

CAUTION

To avoid accidents, always
turn off main power switch
before servicing burner,

BURMER WILL NOT PRODUCE FLAME. Check oil level gauge to see that there is sufficient oil in tank or tanks.
Check the birner mounted relay control. DO NOT ADJUST THIS CONTROL.

Check position of electrodes; incorrect position wiil cause slow or delayed ignition. Clean electrodes and
nozzle, Check and clean strainer in pump. 1f oil line filter is used, check filter conditionm,

If urner runs but there is no flame, the fuel pump may be airbound. Follow instructions for bleeding fuel
pusp.

BURNER STARTS OR STOPS TOO OFTEN. Limit control may be set too low. Check heat anticipator setting on
thermostat,

NOZZLE PRODUCES A STRINGY FLAME, Worn tangential grooves in nozzle, Replace nozzle,

BASEMENT TANK HUM. Occasionally with a two-pipe installation there may be 3 low return line hum. Eliminate
huw by installing a special anti-hum valve in the return line near pump.

HEAVY FIRE OR PULSATING FLAME may occur after burmer starts. It may be caused by a slight oil leak in the fuel
pump and cannot be corrected except by replacing the pump. This happens only when the burner is started.
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CHATTERING SOUND OR HIGH PITCH MOISE from motor can usuvally be traced to where a conduit or BY cable is fixed
rigidly or attached to some part of the building. Relieving this strain may eliminate noise.

ZUNP SQUEALS OR CHATTERS. This may be caused by air in pipes. Check all joints im the oil supply pipe for
leaks. Check strainer in pump; if dirty, clean.

INSUFFICIENT HBAT. Check limit control setting. It nay be that flame is not allowed to stay on long enough to
generate sufficient heat in furnace to heat the house properly. If the proper size furnace has been selected
according to house requirements and satisfactory heat is not obtaimed, recheck the heating plant for size and
capacity in relation to house. Check for clogged filters.

CARE OF FINISH

Your unit is painted with baked enamei. Like a good piece of furniture, it has an excellent appearance and an
occagional waring and dusting will keep it attractive for years.

CLEANING OF FURNACE
All of these units have two clean out plugs for easy c¢leaning of the heat exchanger. They are accessible from

the front of these units by removing the two cover plates in the burner compartment, The furnace should be
checked annually by a qualified service techmician.
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EXTERMAL STATIC PRESSURE--LNCHES H,0

.50

.40

8ag

1o

MODEL FHOB5036A HI-BOY FURNACE

{000

1200

100 1200 1300

CFM STANDARD AIRFLOW

HMODEL FH110D48A HI-BQY FURNACE

1§50

CFM STANDARD AIRFLOM

17

1400 1500 1600 1700




“NAL STATIC PRESSURE--INCHES H20

MODEL FH110D608 HI-BOY FURMACE

1600 1700 1800 1900 2000 2100 2200
CFM STANDARD AIRFLOW

1200 1300 1400 1500

18



EXTERNAL STATIC PRESSURE--INCHES H;0

EXTERNAL STATIC PRESSURE--INCHES Hy0

MODEL FLFOS5D36A LO-BOY FURNACE

700 800 500 1000 1100 1200 - 1300 1400 1500 1600 17¢
CFM STANDARD AIRFLOM

MODEL FLF110D48A LO-BOY FURNACE

CFM STANDARD AIRFLOMW

19



EXTERNAL STATIC PRESSURE--IHCHES H,
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A-7000 SINGLE STAGE AND B-8000 TWO STAGE FUEL UNITS

MODELS A2 & B2 FOR 3450 RPM, WHITE LABEL

MODEL B TWC
STAGE FU. - ywt
HAS SAME
PORTING -
ARRANGEMENT

PRESSURE GAGE RETURN 5” AS MODEL A
PORT Vs

REGULATE
PRESSURE

READ OPERATING
PRESSURE

NOZZLE A
PORT Vs (e e N G |~ 'NLET Vs

EASY FLOW
AIR BLEED VALVE®

(DO NOT USE TO READ PRESSURE —

Note:—Model shawn is a Right Hand SEE PRESSURE CHECK BELOW)
Norzle (From shaft end).
On Left Hand Nozzle Models,

all Ports and Bleed Valve are

reversed,
‘\4
" —
INLET /4 {ae” By-Pass Plug
Insert for 2 Pipe
. System -’
F6G. 1 (Use 3;4” Allen Wreach)
ONE-PIPE SYSTEM ALL SYSTEMS

Connect inlet line to pump inlet. Start burner. Arrange IMPORTANT [NFORMATIONM
primary burner contrel for continuous operaticn during
urging. Open easy flow bleed valve 1/2 turn CCW and start Long or oversized inlet lines may require the pump to
urner. Bleed unit until all air bubbles dlnpﬂcar-— operate dry during initlal bleeding period. In such
HURRIED BLEEDING WILL IMPAIR EFFICIENT QPERATION OF UNIT. cmses, the priaing may be assisted by injecting fuel
Tighten easy flow bleed valve securely. oll into the pump gearset,

Under 1ift conditions, oll lines and fittings must be

THO-PIPE SYSTEM air tight, To assure this, "Pipe Dope" mygbe gpplied

Remove 1/16" plug from pisstic bsg sttrached to unit. ;:tt?;h"h' used and unused fnlet and both return
Remave 1/4" plug from return port. Insert by pass plug L
(See Figure 1). Attach return and inlet lines.

MOUNTING POSITION
Start burner—Ailr bleeding is automatic. Opening Easy
Flow ALr Bleed Valve will allow & faster bleed if desired. Hodeli"A" Single Stage Fuel Unit may be mounted in any

position.
Return line must run teo within 3" of the bottom of the tank
{See Figure 3)}. Pallure to do this may lntroduce air into Model "B" Two Stage Fuel Unit may be mounted in any
the system and could result in loss of prime. position except upside down (L/8" ports painted down}.

CAUTION

Fressurized or gravity feed installations must not exceed
10 P.S.I. on inlet line or return line at the pump.
pressure iruter than 10 P.5.1. may cause damage to the
shaft seal.
PRESSURE CHECK YACUUM CHECX
If a pressure check is made, use GAGE PORT OR NOIILE A Vacuum Gage may be installed in either of the 1/4"
PORT. DO NOT USE EASY FLOW BLEED VALVE PORT. The Easy let ports ar io the 1/8" return port (on single pipe -
Flow Bleed Valve Port contains pressure higher than installations), whichever is most convenlent. The Ms
operating pressure. Setting pump pressure with gage A" ﬂunp should be used where the vacuum does not exc.:s
in the Easy Flow Bleed Valve Port resulta in WRONG 10" hg, vacuua and the Model "B" pump used where vacuum

operating pressure. does not exceed 20" hg. vacuum.
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ONE-PIPE SYSTEM (Model A)

AR
YNl

AL
PPE

117" MIN.
FUEL UNIT
on
TANK T

AT

SHUT-OFF VALYE D

INLET L

.y PRSI I ARSI AR T --.-_; .l.. z

TWO-PIPE SYSTEM (Model A and B)

A SINGLE STAGE
Lify “L" 1723 i_PM 3450iPM OUTSIDE TANK FUEL UNIT AROVE
: *OD
“Fig3 'l’ubmsr 1'{;ul:uﬂﬁ ?ubin! k‘1,31.\1:utn£ BOTTOM OF TANK
0 65° 100" $3 100’ ot "
1 60’ 100 49’ 100’ L “'i
7 vy 1007 rey 100° PIPE FUEL UNIT A
¥ 50° 100 41" 100" FILTER
£ 45 100 37 100’ UNE INLET
z 40 1007 33, 100° :“':.1' R P r e TN T A E e, +
[ 38 100" 29’ 100’ oiL
7> 30 100" 25 o7 TARK J
g 25 100" 21 83’
Y 20’ 83 17 4
10/ 16’ 64" 13’ 52 Fig. 3

The SUNDSTRAND MODEL “A"-70 FUEL UNIT may
be installed ONE-PIPE with Gravity Feed or Lift,

The maximum aliowable lifc is 8 fr.—See Figure 2.
IMPORTANT: One-pipe installations must be abso-

lutely air tight or leaks or loss of prime may result. Bleed
line and fuel unit completely. Bleed for 15 seconds after
last air is seen from easy flow to be certain lines are
air free.

B TWO STAGE
Life "L* ; .g‘.;)s l}P?l = 3450 RPM

Fig) 4!ubing '{zub%s y T!ublng l'l'/;ui:ung
0 100’ 100’ 65’ 100’
2 92’ 100’ 63’ 100’
4 8% 100" 58’ 100’
6 78’ 100 53’ 100°
8 70 100 | 48’ 100’
10’ 63 100’ 42 100’
12 56 100’ 37’ 100"
14’ 48" 100 32 100"
16' 40’ 100’ 27 100’
18 3y 100 22' [

ALWAYS TIEMINATE RITURN LINE AS SHOWN N FIG. 7

LINE LENGTHS INCLUDE ROTH VERTICAL & HORIZONTAL LINGTHS




Geckett

MICROPROCESSOR RECYCLE PRIMARY
CONTROL MODEL TFA 850.2

The TFA 850.2 Control Provides Automatic, Recycling Control
of an Interrupted Ignition Oil Burner,

» Seifcheck circuitry befans start up,

* Integral transfarmer provides low voltage power for control circuit.

+ Used with CDB Cadmium Sulfide Cell.

» Microprocessor timer cuts off ignition after trial for ignition,

* 60 sacond nominal recycle timing.

+ Available with 15 or 45 saecond safety timing.

» Enclosed safety switch is reset manually by the reset button,

* Mounts on standard 4 X 4 inch junction box!

e Exposed terminal strip with screw terminals for low voltage connection.
* Terminal strip for fina voltage connections.

TFA 850.2 TECHNICAL SPECIFICATIONS

Wiring

CAUTION

Cisconnect power supply before making wiring conngctions to prevent electrical
shock and equipment damage.

All wiring must comply with applicable codes and ordinances. Reler
information furnished by the system equipment manufacturer when wirin i

SYSTEM — Connact the TFA850.2 to the system wiring at the terminals on
base.

THERMOSTAT -— Run wires from the low voltage thermastat directly ta the
low voltage terminal strip and connect 1o T-T terminals.

CADMIUM SULFIDE CELL — Run the No. 18 leads from the cad cell
(usually instalied by the burner manutacturer) 10 tnea iow voitage 1erminal strip,
connect to the F-F tarminals,

OPERATION
Summary

On 24 vok thermostat calt for heat, the TFABS(.2 microprocessor goes through
a seff-check (approx. 1-4 seconds); the burnar mator, oil vahe, and ignition
transiormer ara then energized. On line vohage call for heat, the TFA850.2
microprocessor goes through a self-check (approx. 10-15 seconds): the burner
motor, oil valve, and ignition transformer are then energized, The TFAB50.2
provides interrupted ignition by using a microprocesser 1o provide ignition
during safety lockout timing period. If the cad cell fails to detect a lame within
the specified period of time (15 or 45 seconds), the microprocessor locks out
and must be reset for renewed burner aperation.

If the flarme should fail during normal operation, the burner immadiately
shuts down. After the control imer recycies (approximalety 60 seconds), the
burner will atternpt to restart. If the cad cell then doeas not detect a larme within
the specified period, the safety swilch locks out and must be manuaily resat,

Supply Voltage: ;30 voits The horneowner shouwld not reset the control maore than three (3) times.
Hz .
Powerconsumption: max. 10VA Sequence of Op eration
Low-voltage protection at start;  No stant below 88 volts NORMAL OPERATION
Max. currntrating: | — MOTOR 102y, focked rotor G0 amp ) EXTERNAL ACTION PROTEGTORELAY AGTION
Temperature range:  operation: Clase Una switch. e ary i energasd when e volis: -
200;""'125’”"“5"“” Thermostat cads for heal (Mave theemostal sat- The MiCroprocesson goes vough 2 seif check of s circurlry
-5°...+50° CELSIUS ting 10 100 0f 3y, coRacts tiosa) {1-456¢.1, then BnergiTes the burner Mok, oo valve, ans
stora.uc: Um relay contacts and s1arts salety lime.
84 T e e e
-20°,.. +60° CELSIUS - :
Thermostat open voltage: approx. 24 volt ac F_Iut demand Is satishied. {Move tnermosiat et~ MiCroprocessor tums oft the burnet Motor and od vatve.
Thermostal anticipator setting: 0.2 amp 05 o polo of 32, Zoa)
Displey: 6 functions: SAFETY OPERATION
- red: safety lockout Ty
— red flashing; self-check failure Bumar i o e on cal for bast ::;u m mmmﬂmmmm:‘z:uwmw“
— grean; power on, pormal function locks out. Reset by pressing (eset byfton,
~— Qresn flashing: iow supply voltags Flame 12l turing on-cyce. Wihen the cad call 00 ionger enses Tame, MCTDHTCESION 1
—ambenﬂmllghtor%caﬂeell m-m?wm«gw&
— arnber ng: recycie mods Secoiudt), iicropricaLex ¥ou
Flame amplifisr sansitivity:  — Start-up: approx. 20k OHMS mu'; m m z;:“h:lmml. Tha J’m
- Run moda: approx. 4k OHMS switch must be manually resat. (If fime is re-established
WBIUII— ::nnllon"g: :llm Switch timing peviod, operation réturns
cog::; g;t% Poear taliucy duriog call for heat., System shuls down sately — all celays 5co0 Qut; n0 power
Mounting aftitude;  any :mm«:nm 0 m &“&m":ﬂ i
Te310rd. MICroproCassor raguires 15 saconds 1o sedhchick
befors sysiem can restart )
INSTALLATION
24Y ROOM
THERMOBTAT
CAUTION: -
1. Instaler must ba a trained, experienced sarvice techniclan, gEgﬂ;Eﬂ:
2. Disconnect pawer supply betore beginning installation. ONEUTRAC 1 ol
3. Be sure combustion chamber is free of iquid or vaporized oil before attempting 0 NEUTRAL et
10 5tart bumer greutae T
4. Perform a thorough checkout before leaving. S sonrrion FIO)
BhareE ' FIOM o
The TFAB50.2 mounts on a standard 4 X 4 inch junction box. Locate ] A R o kg A
the junction box in any convenient position on the bumer, tumaca, of G e v
nearby wall. Select a location whera the ambiant temperature will not -1 won
exceed 125°F. When wiring is complete, secure the TFAB50.2 to the O B THERAOSTAT A GHowM AT Th W BEAIES WATH LAMT ComTAGL.
junction box with 2 mounting screws. @ FOR CONSTANT IGNITICN SURNER CONNECT IGNITION TO ORANGE LEAD
AND INBULATE BLLE LEAD. CAQ CELL

27




SERVICE AND CHECKOUT

Service
The TFABSG.2 microprocessor cantrols are set at the tactory and
require no adjustment or periodic maintenancea.

Checkout

Use the following procedure to check out the TFAB50.2 control atter
installation,

1. Flame failura — shut off oil supply hand valve while burner is on,
The burnar should immediately shut down. After the ignition timer
recycles (approximately 60 seconds), the burner will attempt to restart.
After 15 or 45 seconds depending on maodel, microprocessor locks out,
ignition stops, motor stops, and ail valve closes. Safety switch must be
reset. !

2. Ignition and/or fuel failure — shut off oil supply while burner is off.
Run through starting procedure, do not turn oil valve on. Safety switch
locks out as in flame failure.

3. Power failure — turn off power supply while burner is on. When
burner goes out, restore power and burner will restart after 15 second
self-check detay.

4. If operation is not as described, check wiring and instaliation first.
If trouble persists, follow the complete procedure for chaecking out the
TFA850.2 and cad cell printed on the cover insert,

CAUTION:

ONLY A TRAINED, EXPERIENCED SERVICE TECHNICIAN SHOULD ATTEMPT THE
CHECKOUT PROCEDURE GIVEN ON THE INSERT

NOTE: it you dasire to trip the safety switch, run through the starting
procedura below, omitting step 2. The switch will trip out on safety in
15 or 45 seconds, depending on model.

STARTING PROCEDURE

CAUTION:

Be sure combustion chamber Is free of oil or vapor.
1, Push in and releasa red reset button,
2. Open hand valve in ol supply line.
3, Set thermostat to cal for heat.
4, Close line switch.
5. Under normal conditions, bumer operates untll thermostat Is satisfled.

Forrt No. 868 R388
Prinied In U.S.A,

TFA 850.2 SEQUENCE OF RESET -

Reset Button;

- Pressing the resal button during *MBFEB (lockout safety time) causes a
restart with approximately 1-4 secorks sel-check delay.

~— Pressing the resat button during the run mode causes a restart with
approximately 1-4 seconds salf-chack delay.

— Pressing the rasel bulton during the recycle mode causes a restart with a full
recycle delay.

— Pressing the reset burton shortly alter a salaty lockout occurred causes a 1-4
seconds seif-check delay, and ihén starts a 60-sacond scavenging delay.

Power Off

— Power off and on during the *MBFEP (lockout safety time) causes a restan
with approximately 10-15 seconds seif-check delay.

— Power off and on during recydle mode causes a new stan of the recycle
period.

— Power off and on during the run mode causes a restart with approximately
10-15 seconds seif-check delay.

— Low voltage thermostat off and an during *MBFEP (lackout sataty time),
causes tha control to go through the 60 second recycle mode delay. This
prevents short cycling of the burner,

~— Low voltage thermostat off and on during run mode causes a restart with
approximately 1-4 seconds self-check delay.

*NOTE: “MBFEP” Main Burner Flame Establishment Period,

SEQUENCE FOR BLEEDING PUMP

— Pressing the reset button during the *MBFEP (ockout safety time)
causes a restart with approximately 1-4 seconds self-check delay.

SEQUENCE QF SAFETY TFA850.2

THERMOSTAT CALL FOR HEAT AND POWER AVAILABLE |
1 indicator Light Steady Green |

[CONTROL SHOWS FAILURE |
OF SAFE START CHECK
incheator Light Flashing Red

CHECK FLAME ON H
THEN RUN MODE

IWAIT TILL FLAME GOES OUT)

[BURNER & IGNITION ON] l REPLACE CONTHD_L'
¥
FLAME DETECTION BY CAD CELL DURING FLAME ESTABLISHMENT PERICD

PUSH RESET BUTTON ONE TIME
If Control goes back to Flashing
Fed Light

(LOCK OUT TIME)
(F__E:_jr__t| 'FLAME DETECT:ED]

LAME DETECTED THEN LOST
IGNITION OFF AFTER BALANCE BURNER AND IGNITION
OF FLAME ESTABLISHMENT ng :gg g&umos.

? (fur 8] Indicator Light
Staady Red
GONTROL RESET
BY RESET SWITCH
r
FLAME SIGNAL
PecveLe
[BLRNER AND IGNITION OFF Ingicator Light o

Flashing Amber

RW BECKETT corRrPORATION
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