Condensing Oil-Fired Furnace
Installation Maintenance and Operation Manual

! WARNING
Do not store gasoline flammable
liquids or vapors in the vicinity of this
or any other fuel burning appliance.

!

CAUTION

Improper installation, adjustment,
alteration or maintenance can cause
injury or property damage. Please
refer to this manual. For assistance
or additional information, contact a
qualified installer or service agency.
ETt LISTED

CONFORMS TO
ULSTD727
Intertek
4004374 CERTIFIED TO
CAN/CSASTDB140.4
Please leave this manual with the homeowner.

A return air duet system is recommended.
Where there is no complete return air duct
system, a return connection should be run
full size to a location outside the confined
space and completely sealed so that no air
from the confined space can be circulated
through the heating duct system.

EXISTING FURNACE REMOVAL
NOTE: When an existing furnace is
removed from a venting system serving
other appliances, the venting system may be
too large to properly vent the remaining
attached appliances.
If this furnace is to be installed in the same
space with other oil fired appliances, such
as a water heater, ensure there is an
adequate supply of combustion and
ventilation air for the other appliances.

VI. VENT/FLUE PIPE; &
COMBUSTION AIR PIPE

! WARNING
FAILURE TO FOLLOW THESE
INSTRUCTIONS CAN RESULT IN BODILY
INJURY OR DEATH. CAREFULLY READ
AND FOLLOW ALL INSTRUCTIONS
GIVEN IN THIS SECTION.

! WARNING
UPON COMPLETION OF THE
FURNACE INSTALLATION,
CAREFULLY INSPECT THE
ENTIRE FLUE SYSTEM BOTH
INSIDE AND OUTSIDE OF THE
FURNACE TO ASSURE IT IS
PROPERLY SEALED. LEAKS IN
THE FLUE SYSTEM CAN RESULT
IN SERIOUS PERSONAL INJURY
OR DEATH DUE TO EXPOSURE
TO FLUE PRODUCTS, INCLUDING
CARBON MONOXIDE.
A condensing oil furnace achieves its high
level of efficiency by extracting almost all of
the heat from the products of combustion
and cooling them to the point where
condensation takes place. Because of the
relatively low flue gas temperature and
water condensation requirements, PVC pipe
is used as venting material. This furnace
must not be connected to Type B, BW, or L
vent or vent connector, and must not be
vented into any portion of a factory built or
masonry chimney, except when used as a
pathway for PVC as descried later in this
section. Never common vent this appliance
with another appliance or use a vent which
is used by a solid fuel appliance.

Do not use commercially available "no hub
connector" other than those shipped with
this prodUCt.
It is the responsibility of the installer to follow
the manufacturers' recommendations and to
verify that all vent/flue piping and connectors
are compatible with furnace flue products.
Additionally, it is the responsibility of the
installer to ensure that all piping and
connections possess adequate structural
integrity and support to prevent flue pipe
separation, shifting, or sagging during
furnace operation.
MATERIALS AND JOINING METHODS

! WARNING
TO AVOID BODILY INJURY, FIRE OR
EXPOLSION, SOLVENT CEMENTS MUST
BE KEPT AWAY FROM ALL IGNITION
SOURCES (I.E., SPARKS, OPEN FLAMES
AND EXCESSIVE HEAT) AS THEY ARE
COMBUSTIBLE LIQUIDS. AVOID
BREATHING CEMENT VAPORS OR
CONTACT WITH SKIN AND/OR EYES.

Three-inch nominal diameter PVC Schedule
40 pipe meeting ASTM 01785, PVC primer
meeting ASTM F6566, and PVC solvent
cement meeting ASTM 02564 specifications
must be used. Fittings must be OWV type
fittings meeting ASTM 02665 and ASTM
03311. Carefully follow the manufacturer's
instructions for cutting, cleaning, and solvent
cementing of PVC.
As an alternative to PVC pipe, primer,
solvent cement, and fittings, ABS materials
which are in compliance with the following
specifications may be used. Three-inch
ABS Schedule 40 pipe must meet ASTM
01527 and, if used in Canada, must be CSA
listed solvent cement for ABS to PVC
transition joint must meet ASTM 02235 and,
if used in Canada must be CSA listed. The
solvent cement for the PVC to ABS
transition joint must meet ASTM 03138.
Fittings must be OWV type fittings meeting
ASTM 02661 and ASTM 03311 and, if
used in Canada, must be CSA listed.
CarefUlly follow the pipe manufacturers'
instructions for cutting, cleaning, and solvent
cementing PVC and/or ABS.
All 90 elbows must be medium radius (1/4
bend OWV) or long radius (Long sweep %
bend OWV) types conforming to ASTM
03311. A medium radius (1/4 bend OWV)
elbow measures 4-9/16 minimum from the
plane of one opening to the centerline of the
other opening for 3" diameter pipe.
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PROPER VENT/FLUE AND COMBUSTION
AIR PIPING PRACTICES
Adhere to these instructions to ensure safe
and proper furnace performance.

TERMINATION LOCATIONS
EXHAUST VENT/INLET AIR
LOCATION

The length, diameter, and number of elbows
of the vent/flue pipe and combustion air pipe
effects the performance of the furnace and
must be carefully sized.

1.

The vent piping for this furnace is
approved for zero clearance to
combustible construction.

2.

The condensing oil furnace, like all
high efficiency products, is likely to
produce a visible vapor plume due
to condensation. Surfaces near the
vent termination will likely be coated
with condensation.

3.

Care must be taken to locate the
exhaust vent where the exhaust
gas, vapor plume, and condensation
do not cause a hazard or nuisance.
For example, so not locate the
exhaust vent termination under a
deck where, under certain
conditions, it could form a coating of
ice causing a hazard or reduce the
life of the deck materials.

All piping must be installed in accordance
with local codes and these instructions.
Piping must be adequately secured and
supported to prohibit sagging, joint
separation, and/or detachment from the
furnace.
Horizontal runs ofvent/flue piping must be
supported every three to five feet and must
maintain a % inch per foot downward slope,
back towards the furnace, to properly return
condensate to the furnace's drain system.
Precautions should be taken to prevent
condensate from freezing inside the
ventlflue pipe and/or at the ventlflue pipe
termination.
All vent/flue piping exposed to freezing
temperatures below 35 F for extended
periods of time must be insulated with %"
thick closed cell foam.
Also all vent/flue piping exposed outdoors in
excess of the terminations shown in this
manual (or in unheated areas) must be
insulated with %" thick closed cell foam.
Inspect piping for leaks prior to installing
insulation.

Fitting Description

Equivalent Length

Elbow, 90

5

Cleanout Tee

5

Elbow, 45

3

Vertical Vent Termination

0

Sidewall Vent Termination

0
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Sidewall Vent System

g)

Provide a minimum of 1 foot clearance
from the bottom of the exhaust
termination above the expected snow
accumulation level. Snow removal
may be necessary to maintain
clearance.
h) Provide 4 feet horizontal clearance
from electrical meters, gas meters, air
conditioning condensers or other
external eqUipment. In no case shall
the exit terminal be above or below
the aforementioned equipment unless
a 4 foot horizontal distance is
maintained.
i) Do not locate the exit termination over
public walkways where condensate
could drip or freeze, causing a hazard
or nuisance.
j) When the exhaust termination is
adjacent to a public walkway, it is to
be located at least 7 feet above grade.
k) Do not locate exhaust termination
directly under roof overhangs to
prevent icicles from forming.
I) Provide 3 feet clearance from the
inside corner of adjacent walls.

a)

Sidewall vented products are
susceptible to wind conditions that can
effect combustion. To minimize the
effects of wind, exhaust and air inlet
terminations must penetrate the same
wall or vertical surface. In addition,
the length of the exhaust and air inlet
pipes must be roughly equivalent.
b) Condensation from a sidewall vented
appliance may cause paint and other
surface coatings to deteriorate. In
addition, soot stains may appear on
surrounding surfaces if the furnace is
not properly maintained.
c) See Figure 2 for an illustration of
clearances for location of exit
terminals for direct-vent, sidewall
venting systems.
d) The vent system shall terminate at
least 3 feet above any forced air inlet
located within 10 feet. NOTE: This
does not apply to the combustion air
inlet of a direct-vent appliance.
e) Provide a minimum of 1 foot distance
from any door, operable window, or
graVity air inlet into any building.
f) Do not locate the exhaust termination
directly under an operable window.

The vent termination of a non-direct vent
application must terminate at least 4 feet
below, 4 feet horizontally from, or 1 foot
above any door, window, or graVity air inlet
into any bUilding.

FORCED AIR INLET
IF '1\ IS lESS THAN 10 FT.
nEN 'S'IS TO BE 3 FT. MINIMUM

''8''

5 ft.

I~OILTANK

l'
.

,

DIRECT VENT
TERMINATION

IZ' ABOVE
EXPECTED SNOW
ACCUMULATION

LocatIon of Exit T......

,naI. of Mechenical Draft end Direct-Venting S~.....
Figure 2
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AIR VENT

STANDARD FURNACE CONNECTIONS
It is the responsibility of the installer to
ensure that the piping connections to the
furnace are secure, airtight, and adequately
supported.
All furnaces are shipped with a combustion
air connection on the cabinet exterior and a
flue connector on the inside of the cabinet
on the condensate collector box.

If the combustion air intake pipe is to be
installed above a finished ceiling or other
area where dripping of condensate will be
objectionable, insulation of the combustion
air pipe may be reqUired. Use W thick
closed cell foam insulation such as Armaflex
or Insultube where reqUired.
Non-Direct or Direct Vent (Dual Pipe)
Three (3) Inch Pipe Diameter
Maximum Allowable Length of Vent/Flue and
Combustion Air Intake PiDe (ft.)

VENTIFLUE PIPE
VenUflue pipe can be secured to the
vent/flue coupling using the rubber coupling
and worm gear hose clamps provided with
this furnace (see "Standard connections"
figure). The rubber coupling allows
separation of the vent/flue pipe from the
furnace dUring servicing.
Combustion Air and Vent piping should be
routed in a manner to avoid contact with
refrigerant lines, metering devices,
condensate drain lines, etc. If necessary,
clearances may be increased by utilizing two
45 degree Long-Sweep Elbows and creating
an "S" joint to provide additional space at
connection locations. This joint can be
rotated on the fitting to establish maximum
clearance between refrigerant lines,
metering devices, and condensate drain
lines, etc. This joint is the equivalent of one
90 degree elbow when considering elbow
count.
NOTE: Do not use other commercially
available "no hub connectors" due to
possible material conflicts. The venUflue
pipe can also be secured using a PVC or
ASS elbow or coupling using the appropriate
glue (see Section VI, Materials and Joining
Methods).
VENTIFLUE AND COMBUSTION AIR PIPE
LENGTHS
Refer to the following table for applicable
length, elbows, and pipe diameter for
construction of the venUflue and combustion
air intake pipe systems of a direct vent (dual
pipe) installation. The number of elbows
tabulated represents the number of elbows
and/or tees in each (Vent/Flue &
Combustion Air Intake) pipe. Elbows and/or
tees used in the terminations must be
included when determining the number of
elbows in the piping systems.

Unit
Input
BTU

Vent/flue/Air
Intake Pipe
Termination

Maximum Allowable Length of
Vent/Flue Pipe (ft.)

------------------
Number of Elbows

2

3

4

5

6

7

8

50,000
75,000
100,000
125,000

Standard

68

65

62

59

56

53

50

50,000
75,000
100,000
125,000

Alternate

55

52

49

46

43

40

37

Notes:
1. Minimum reqUirement for each vent
pipe is five (5) feet in length and one
elbow/tee.
2. Tee used in the vent/flue termination
must be included when determining
the number of elbows in the piping
system.
3. 3" diameter
4. Increased Clearance Configurations
using (2) 45 degree Long Sweep
elbows should be considered
equivalent to one 90 degree elbow.
Vent/Flue and combustion Air Pipe
Tenninations
The vent/flue and combustion air pipes
may terminate vertically, as through a
roof, or horizontally, as through an
outside wall. Vertical pipe terminations
should be as shown in the following
figure. Refer to Section VI Vent/Flue
Pipe and Combustion Pipe Termination
Locations for details concerning location
restrictions. The penetrations through
the roof must be sealed tight with proper
flaShing such as is used with a plastic
plumbing vent.
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Installations require both a vent/flue pipe and a
combustion air intake pipe. Refer to the
appropriate section for details concerning piping
size, length, number of elbows, furnace
connections, and terminations.

DIRECT VENT (DUAL PIPE) PIPING 
BECKETT NX
NON-DIRECT VENT (DUAL PIPE)
INTERburner
Installations require both a combustion air intake
and a ventlflue pipe. The pipes may be run
horizontally and exit through the side of the
building or run vertically and exit through the
roof of the building.

Horizontal terminations should be as shown in
the following figure. Refer to Section VI,
Vent/Flue Pipe and Combustion Pipe
Termination Location for location restrictions.
A 3 ~ inch diameter hole is required for 3"
diameter pipe. To secure the pipe passing
through the wall and prohibit damage to piping
connections, a coupling should be installed on
either side of the wall and solvent cemented to a
pipe connecting the two couplings.
The pipe length should be the wall thickness
plus the depth of the socket fittings to be
installed on the inside and outside of the wall.
The wall penetration should be sealed with
silicone caulking material.

The pipes may be run through an existing
unused chimney; however, they must extend a
minimum of 12 inches above the top of the
chimney.
The space between the pipes and the chimney
must be closed with a weather tight, corrosion
resistant flashing. Both the combustion air
intake and vent/fJue pipe terminations must be in
the same atmospheric pressure zone.
Refer to Section VI, Vent/flue and Combustion
air Pipe - Termination Locations or Concentric
Vent Termination for specific details on
termination construction.
For details concerning connection of pipes to the
furnace, refer to the Section VI, Vent/Flue Pipe
and Combustion Pipe - Standard Furnace
connections or alternate furnace connections.

ROOF VENT SYSTEM

Standard horizontal Terminations (Dual Pipe)

The vent termination of vent pipe run vertically
through a roof must terminate at least 12 inches
above the roof line (or the anticipated snow
level) and be at least 12 inches from any vertical
wall (inclUding any anticipated snow build up).

Alternate Horizontal Vent Tennination (Dual
Pipe)
Vertical Tenninations (Dual Pipe)
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VII. ELECTRICAL CONNECTIONS

I WARNING
HIGH VOLTAGEI

To avoid the risk of electrical shock,
wiring to the unit must be polarized
and grounded.

! WARNING
HIGH VOLTAGEI

To avoid personal Injury or death due
to electrical shock, disconneCt
electrical power before servicing or
changing any electrical wiring.

I CAUTION
Label all wires prior to
disconnection when servicing
controls. Wiring errors can
cause improper and dangerous
operation. Verify proper
operation after servicing.
Wiring Harness
The wiring harness is an integral part of this
furnace. Field alteration to comply with
electrical codes should not be required.
Wires are color-coded for identification
purposes. Refer to the wiring diagram for
wire routings. If any of the original wire as
supplied with the furnace must be replaced,
it must be replaced with wiring material
having a temperature rating of at least 105
degrees C. Any replacement wiring must be
copper conductor.

115 Volt Line Connections
Before proceeding with electrical
connections, ensure that the supply voltage,
frequency, and phase correspond to that
specified on the unit rating plate. Power
supply to the furnace must be N.E.C. Class
1, and must comply with all applicable
codes. and/or The Canadian Electric Code
CSAC22.1.

Use a separate fused branch electrical
circuit containing properly sized wire,
minimum 12 gauge, and fuse or circuit
breaker.
The furnace must be electrically grounded
in accordance with local codes or, in their
absence, with the latest edition of:
The National Electric Code, ANSI NFPA 70.
The fuse or circuit breaker must be sized in
accordance with the maximum over-current
protection specified on the unit rating plate.
An electrical disconnect must be provided
at the furnace location.
NOTE: Line polarity must be observed
when making field connections.

I WARNING
THE DRAIN TRAP MUST VBE
MOUNTED ON THE OPPOSITE SIDE
OF THE UNIT FROM THE JUNCTION
BOX. THIS WILL REDUCE THE RISK
OF WATER REACHING THE JUNCTION
BOX IN THE EVENT OF A BLOCKED
DRAIN CONDITION.
Connect hot, neutral, and ground wires as
shown in the wiring diagram located on the
unit's blower door. Line polarity must be
observed when making field connections.
Line voltage connections can be made
through either the right or left side panel.
The furnace is shipped configured for a right
side electrical connection with the junction
box located inside the blower compartment.
To make electrical connections through the
opposite side of the furnace, the junction
box must be relocated to the other side of
the blower compartment prior to making
electrical connections.
NOTE: Wire routing must not interfere with
circulator blower operation, filter removal, or
routine maintenance.

I WARNING
EDGES OF SHEET METAL HOLES
MAY BE SHARP. USE GLOVES AS A
PRECAUTION WHEN REMOVING HOLE
PLUGS.
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I WARNING
HIGH VOLTAGEI
TO AVOID THE RISK OF INJURY,
ELECTRICAL SHOCK OR DEATH, THE
FURNACE MUST BE ELECTRICALLY
GROUNDED IN ACCORDANCE WITH
LOCAL CODES OR IN THEIR
ABSENCE, WITH THE LATEST
EDITION OF THE NATIONAL
ELECTRIC CODE.
To ensure proper unit grounding, the ground
wire should run from the furnace ground
screw located inside the furnace junction
box all the way back to the electrical panel.
NOTE: Do not use oil piping as an
electrical ground. To confirm proper unit
grounding, turn off the electrical power and
perform the following check:
1. Measure resistance between the
neutral (White) connection and a
suitable chassis ground.
2. Resistance should measure 10 ohms or
less.
This furnace is equipped with a blower door
interlock switch which interrupts unit voltage
when the blower door is opened for
servicing. Do not defeat this switch.
24 Volt Thermostat Wiring
NOTE: Wire routing must not interfere with
circulator blower operation, filter removal, or
routine maintenance.
Low voltage connections can be made
through either the right or left side panel.
Thermostat wiring entrance holes are
located adjacent to the junction box
locations in the blower compartment.
Thermostat Diagram
This furnace is equipped with a 40 VA
transformer to facilitate use with most
cooling equipment. Consult the wiring
diagram, located on the blower
compartment door, for further details, of 115
Volt and 24 Volt wiring.

VIII. CONDENSATE DRAIN LINES
& DRAIN TRAP
GENERAL
A condensing oil-fired furnace achieves its
high level of efficiency by extracting almost
all of the heat from the products of
. combustion and cooling them to the point
where condensation takes place.

The condensate which is generated must
be piped to an appropriate drain location.
The furnace's drain hoses may exit either
the right or left side of the furnace.
In horizontal installations, the drain hoses
will exit through the bottom (down side) of
the unit with the drain trap suspended
beneath the furnace.
The field-supplied drain system must be in
accordance with all local codes and the
instructions in the following sections.
Follow the instructions below when installing
the drain system.
Refer to the following sections for specific
details concerning furnace drain trap
installation and drain hose hook ups.
The drain trap supplied with the furnace
must be used.

DRAIN TRAP ASSEMBLY
Check for proper fit of the entire assembly
Before cementing the individual
components together. Place the flexible
pipe coupling on the sub protruding from the
90 degree elbow connected to the
condensate collector, then insert the 6 inch
pipe stub and tighten the clamps on each
end of the flexible coupling.
Attach the tee to the stub coming out of the
furnace and insert 10 inch stub to bottom of
the tee. Attach the trap assembly to the
bottom of the stub using PVC pipe coupling.
Do Not use pipe cement on the flexible
pipe coupling. Add water to the trap until
some runs out of the drain overflow. Do not
install the drain in areas SUbject to freezing.

DRAIN CONNECTION
Insert the ~ inch 10 tUbing through the hole
in the cabinet and press on to the barb
fitting. Do not use excessive force
on the drain pan. Connect the other end to
the top 90 degree barb on the drain trap
assembly. Connect another piece of tubing
to the bottom of the tee on the drain trap
and run to the condensate neutralizer. The
condensate neutralizer must lay in a
horizontal position. Connect installer
furnished tUbing (type UVT or equivalent,
~" 10) to the other end of the condensate
neutralizer and run to a drain. Do not install
the drain in areas subject to freezing.
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The furnace may be installed with a one-pipe system
with gravity feed or lift. The maximum allowable lift
on a single line system is 8 feet. Lift should be
measured from the bottom (outlet) of the tank, to the
inlet of the burner. Sizing a single line system is
complex because of the difficulty estimating the
pressure drop through each fitting, bend and
component in the line. In general, keep single line
systems short as possible. Two-stage oil pumps are
available for either the INTERburner or Beckett
burner.
The following chart shows the allowable line lengths
(horizontal & vertical) for single and two stage oil
pumps. All distances are in feet.
In retrofit applications, where an existing oil line
system is in place, a vacuum check will help
determine the integrity of the eXisting oil line system.
The vacuum in a system should not exceed 6" Hg.
For a single pipe system, not 12" Hg. For a two-pipe
system.
To eliminate air leakage, fuel line should be a
continuous length from tank to burner and flare
fittings must be used on all connections. On threaded
connections, use pipe dope that is resistant to fuel oil
(Rector seal #5, Permatex or eqUivalent). Do not use
PTFE joint tape.
OIL LINES
Copper Tubing Oil Line Lengths (Feet)
Two-Pipe

Single-Pipe
Lift
Ft.

Yo"

Yo"

0.0

3/8"
0.0.

Tubing

Tubing

Tubing

0.0.
Tubing

53

3/8"
0.0

0
1

49

100
100

68
65

100
100

2

45

100

63

100

3

41

100

60

100

4

37

100

58

100

5

33

100

55

100

6

29

100

53

100

7

25

99

50

100

8

21

83

48

100

9

17

68

45

100

10

13

52

42

100

12

-

-

37

100

32

100

27

100

22

88

14
16
18

For additional information, see the installation
information sheet included in the documents envelope
or affixed to the oil burner and R. W. Beckett Bulletin
(664805)
SoMng After Drip and Locating Oil Line Leaks
Bulletin (664822).
NOTE: Both the INTERburner AND Beckett oil
burners require the use of a bypass plug when
converting from single-pipe to two-pipe oil piping
systems. See burner manufacturer's instructions.

X. CIRCULATING AIR & FILTERS
Ductwork· Air Flow
Duct systems and register sizes must be properly
designed for the CFM and external static pressure
rating of the furnace. Design the ductwork in
accordance with the recommended methods of "Air
conditioning Contractors of America" Manual D.
Install the duct system in accordance with Standards
of the National Board of Fire Underwriters for the
installation of Air Conditioning, Warm Air Heating and
Ventilating Systems. Pamphlets No. 90A and 90B.
A closed return duct system must be used, with the
return duct connected to the furnace.
NOTE: Ductwork must never be attached to the back
of the furnace.
Flexible joints may be used for supply and return
connections to reduce noise transmission. To prevent
the blower from interfering with combustion air or
draft when a central return is used, a connecting duct
must be installed between the unit and the utility room
wall. Never use a room, closet, or alcove as a return
air chamber.
No furnace will operate or heat properly if the
duct work it is attached to is not sized or installed
correctly. Warm air runs should have dampers
installed so that they can be balanced room to
room. Dampers should be adjusted to provide a
minimum of 0.20 and a maximum of 0.50 inches
water column external static pressure in the warm
air plenum.

Keep in mind that 95% of all burner
and pump problems are caused by
three factors:
Air leak in the fuel line, Improperly
sized fuel lines and dirty fuel.
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Drill a 3/8" hole in the PVC exhaust vent piping
approximately 18" above where the PVC exits
the side of the furnace for your combustion
analysis equipment. (Seal with RTV silicone
when finished conducting combustion analysis).

1.

Operate furnace with burner firing for
approXimately ten minutes. Ensure all
registers are open and all duct dampers are
in their final (fully or partially open) position.

2.

Place thermometers in the return and supply
ducts as close to the furnace as possible.
Thermometers must not be influenced by
radiant heat by being able to "see" the heat
exchanger

BURNER ADJUSTMENT
1) Operate burner for 15 minutes before
conducting test work.
2) Adjust burner settings until a trace (0-1 on
a smoke scale of 10) is obtained with smoke
test pump.
3) Read C02%. This should be
approximately 13.0%.
4) Increase air to burner to reduce C02% 1.0
to 1.5% less than where you were able to
obtain a trace of smoke.
This procedure allows a margin of reserve for
variable conditions.

HEAT EXCHANGER
RADIATION "LINE OF SIGHT"
~ SUPPLY

L..,/

AIR

iT'U""

5) Re-check smoke to insure it is O.
Your final C02% should be
approximately 11.5%

Temperature Rise Measurement

Check vent stack temperatures as below:

M

0
D
E
L

APPROX.
AMBIENT
PLUS
STACK
TEMP F.

INPUT
RATE

3.

Subtract the return air temperature from
the supply air temperature to determine the
air temperature rise. Allow adequate time
for thermometer readings to stabilize.

4.

Adjust temperature rise by adjusting the
circulator blower speed. Increase blower
speed to reduce temperature rise.
Decrease blower speed to increase
temperature rise.

THERMAL
EFFICIENCY

50

20-24

58,000

97-99%

75

27-31

82,000

95-97%

100

29-33

100,000

94-96%

125

38-42

115,000

92-94%

Temperature Rise
Temperature rise must be within the range
below. An incorrect temperature rise may
result in condensing in or overheating of the
heat exchanger.

Determine and adjUst temperature rise as
follows:
Model

Temp. F.
Degree Rise

50-2.5

50-60

75-2.5

55-65

100-2.5

60-70

50-5

30-40

75-5

35-45

100-5

45-55

125-5

50-60

Set thermostat heat anticipator setting at 0.2 A
as a base point. Operate furnace and measure
anticipation amperage and adjust thermostat to
manufacturer's instructions.

CIRCULATOR BLOWER SPEEDS
This furnace is equipped with a mUlti-speed
circulator blower. This blower provides ease in
adjusting blower speeds. These blower speeds
should be adjusted by the installer to match the
installation requirements so as to provide the
correct heating temperature rise and correct
cooling CFM.
To adjust the circulator blower speed, proceed
as follows:
1. Turn OFF power to the furnace.
2. Relocate desired motor leads to the
circulator blower terminals on the terminal
block as required.
3. Turn ON power to furnace.
4. Verify proper temperature rise as outlined in
Section XIV, Startup Procedure and
Adjustment - Temperature Rise.
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Table 1

System and General Troubleshooting

PROBLEM

Furnace will not start

Furnace will not start
without first pushing oil
primary control reset

button.

Thermostat not calling for heat.

Check thermostat and adjust. Be sure it is accurate. If it is mercury type be sure it
Is level.

No I)OWer to furnace.

Check furnace switch and main electrical Dane! furnace fuse or circuit breaker.

Thermostat faulty.

Remove thermostat wires from the oil primary control terminal T·T. Put a jumper
across T-T. if furnace starts, reolace thermostat, thermostat sub-base or both.

Oil primary control faulty.

Check reset button on 011 primary control. Remove thermostat wire from oil primary
control terminal T1 -12. Check for 24 v. across T-T.lf movoltage is present, check
t 0 Drimarv control diaanostics.
for 115v. tooiIDrimarv.1f115v.1s

Cad cell wiring shorted or room light
leaking into cad cell compartment.

Check cad cell wiring for short circuits. Check for room light leaking into cad cell
compartment.. Repair light leak if necessary.

Open safety switch

Check for open high limit, auxiliary limit, pressure or door Interlock switch.

No Fuel 011

Check fuel oil supply. Check that all hand operated fuel oil valves are in the open
DOSition. Fill oil storaae tank if necessary.

Clogged nozzle.

Replace nozzle with high quality replacement. Use rating plate or Tables In
Appendix A as a gUide.

Clogged oil filter.

Replace oil tank filter or in-line filter if used.

Low oil pump pressure.

Connect pressure gauge to 011 pump. Adjust pump pressure, or replace oil pump if
necessary. Ensure that erratic pressure readings are not caused by defective fuel
oil line.

Air getting into fuel oil lines, or fuel oil
line dirty, clogged, or in some
manner defective.

Check fuel 011 lines. Replace any compression fittings found with high quality flared
fittings. Check for any signs of oil leaks. Any oil leak Is a potential source of air or
contaminants.

Defective burner motor.

Check burner motor. If burner motor Is cutting out on over-load, determine why.
Replace if necessary.

Cad cell Is dirty or defective

If cad cell is dirty, clean it. (Determine why cad cell Is getting dirty). If cad cell is
poorly aimed, realign it. NOTE: The photocell should have a resistance of 100K
ohms In absence of light, a maximum of 15000hms in the presence of light.
Ensure that room light Is not leaking into the cad cell compartment. (See diagnostic
liaht sectian\.

No fuel oil.

Check fuel oil supply. Check that all hand operated fuel oil valves are in the open
POsition. Fill oil storage tank if necessary.

Clogged nozzle.

Replace nozzle with high quality replacement. Use rating plate or Tables In
ArlOendix A as a lJuide.

Clogged 011 filter.

Reolace oil tank filter or in-line filter if used.

Low oil pump pressure.

Connect pressure gauge to oil pump. Adjust pump pressure, or replace 011 pump if
necessary. Ensure that erratic pressure readings are not caused by defective fuel
oil line.

Air getting Into fuel 011 lines, or fuel 011
line dirty, clogged, or in some
manner defective.

Check fuel oil lines. Replace any compression fittings found with high quality flared
fittings. Check for any signs of oil leaks. Any oi/leak Is a potential source of air or
contaminants.

Defective burner motor.

Check burner motor. If burner motor is cutting out on over-load, determine why.
Reolace If necessary.

Water or contaminants in oil.

Drain fuel oil storaae tank and reoIace fuel 011. (Consult with fuel oil suPDIier).

Frozen oilUne.

GentJy warm oil line. Insulate 011 line. (Outdoor piping size may reqUire increased
diameter).

(Occurs frequently)

Furnace starts, but
shuts off requiring
manually resetting the
primary control reset
button.

REMEDY

POSSIBLE CAUSE
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Table 1
PROBLEM

Oilbumer
sputtering at
nozzle

System and General Troubleshooting
REMEDY

POSSIBLE CAUSE
Electrodes out of adjustment or defective.

Check etectrode settings. Check electrodes for dirt build-up or cracks in porcelain.

Poor transformer high voltage connections
or defective transformer.

Check contacts between the igniter and electrodes. If OK, replace the Igniter.

Fuel oil filter cloaaed.

Replace fuel oil storage tank filter and/or fuel oil in-line filter.

Defective 011 pump.

Check burner motor/fuel oil pump coupling. Check oil pump pressure. Replace fuel oil
pump if necessary.

Fuel oil line partially clogged or contains
air.

Bleed air from oil line.
If Dl'obIem persists, replace oliline.

System temperature rise too high.

"Refer to start up procedure for correct temperature rise. Check for clogged air filters.
Check blower fan for excess dirt build-up or debris. Speed up blower fan if necessary.

Poor "fan off' delay timing selection, (fan
stoes too soon) Fan controi timer.

Check "fan off' delay timing setting for a delay off between 390 and 600 seconds.

Fuel 011 leak.

Check fuel 011 line for leaks. Repair or replace if necessary.

Stack temperature too high.

Check stack temperature. Stack temperatures will normally range from 20-42 degrees
above ambient.

Thermostat Improperly adjusted or in poor
location.

Check thermostat heat anticipator setting against measured amperage draw. Increase
heat anticipator setting if necessary. If the thermostat is being influenced by drafts,
sunlight duct work etc. relocate to more suitable location.

Insufficient combustion air at oil burner

Adjust oil burner combustion air to gain the highest C02 or lowest practical 02 content
In the flue gas (see Burner Set Up).

Heat exchanaer oartiallv blocked

Check for soot build UP In turbulators of secondary heat exchanaer

Poor alignment of between oil burner blast
tube and fire pot.

Check alignment. Blast tube should be centered with fire pot burner opening. Oil burner
head should be % Inch back from the inside surface of the fire pot.

Check stack
temperature.

More than (0)
smoke

Soot build up on
the blast tube
(end coning).

Flame impingement caused by incorrect

nozzle angle.

Check noZ'ZIe size and anale. Check distance from head to inside surface of the fire pet.

Defective fire DOt.

Check fire DOt. Reoair or reolace.

Airflow blocked or dirty air filter.

Clean or replace air filter.

Thermostat adjustments or location.

Check thermostat heat anticipator setting against measured amperage draw. Increase
heat anticipator setting if necessary. If the thermostat is being influenced by drafts,
sunlight, duct work, etc., relocate to more suitable location.

Insufficient airflow.

Check all dampers. Open closed dampers including registers in unused rooms. Check
system temperature rise. If temperature rise is too high, speed up blower fan.

Defective high limit control.

Test high limit function of all limit switches. Use a duct thermometer to assess accuracy
of limit control. Check for obstructions to airflow around limit switch bi-metal elements.
Replace control if necessary. NOTE: A. high limit Is auto-reset. B. Auxiliary limit is
manual re-6et.

Under-sized nozzle.

Check nozzle. If problem is not caused by air flow problems, use larger nozzle, If
permitted by rating Dlate.

Blower fan motor stopping intermittently
on overload

Check blower fan motor amperage draw. Check motor ventilation ports, clean if
necessary. Reolace motor if necessary.

Burner motor stopping intermittently on
overload.

Check burner motor. Replace if necessary

Furnace will not

wannhometo
desired

temperature.
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Table 1
PROBLEM

System and General Troubleshooting
REMEDY

POSSIBLE CAUSE

Home does not
heat evenly.

Improper distribution of heat.

This Is unlikely to be a furnace problem. Balance duct system with dampers.

Supply air
temperature too
hot.

Airtlow blocked or dirty air filter.

Clean or replace air filter.

Insufficient airflow.

Check all dampers. Open closed dampers including registers in unused rooms. Check
system temoerature rise. If temcerature rise Is too hiah &Deed UD blower fan.

Supply air
temperature too
cool.

Excess airtlow.

Check sYStem temoerature rise. Slow down blower fan is necessary.

Excessive duct losses.

Check supply air ductwork. 5ea11eaky joints and seams. Insulate ductwork if
necessary.

Supply air
temperature too
cool during first

Fan control "fan on" setting too low.

Increase "fan on" time. Register air deflectors may help.

rnomentsof

Excessive duct losses.

Check supply air ductwort<. 5ea11eaky joints and seams. Insulate ductwork if
necessary.

furnace cycle.

XIV. Maintenance & Annual Inspection
1) Replace Delevan nozzle with exact capacity, angle and pattern as supplied.
2) Replace vestibule mounted oil filter with AF-1 filter.
3) Replace condensate neutralizer with part number CCR-1.
4) Remove air handler assembly (slide out) and inspect the bottom (upflow configuration) of the
secondary heat exchanger. Loosen accumulated foreign matter with soft brush and vacuum
clean.
5) Perform all routine safety switch function checks.
6) Perform combustion analysis as described on page 18 Burner Adjustment.
7) Do not remove rear access panel of heat exchanger. Internal cleaning of the primary or
secondary heat exchangers are not required (unless satisfactory combustion analysis
cannot be achieved).

! CAUTION
The ceramic combustion chamber located in the primary heat exchanger should not be handled
once it is cured at startup. Structural damage will occur, if handled and if broken the furnace will be
rendered inoperative.

NOTE:
If the secondary heat exchanger turbulators have a light coating of soot, this is normal and will not
affect the efficiency of the furnace.
22

Furnace Assembly Drawing
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