Carlin

Combustion Technology
MODELS

1050FFD &
1150FFD

Commerical Burners
Instruction Manual

C US LISTED
Certification

1050FFD and 1150FFD burners are U.L. listed for the U.S. and
Canada, certified to comply with ANSI/UL 296, for use with #1
or #2 heating oil as well as bio blends not exceeding B20 (U.S.
Only) (per standard ASTM D396).

Burner labels list compliance, when required, with special local,
state or provincial approvals.

NoTICE | Install this burner in accordance with all local codes

and authorities having jurisdiction. Regulations of
these authorities take precedence over the general
instructions provided in this manual.

United States Installations

Burner/appliance installations in the United States must comply
with the latest editions of NFPA 31 (Standard for the Installation
of Qil-Burning Equipment), ANSI/NFPA 70 (National Electrical
Code), and all applicable local codes.

Canadian Installations

Burner/appliance installations in Canada must comply with the
latest editions of CSA B139 (Installation Code for Qil Burning
Equipment), CSA standard C22, Part 1 (Canadian Electrical
Code), and all applicable local codes.

m Installer/servicer — Except where specifically stated
otherwise, this manual must be used only by a qual-
ified service technician. Failure to comply with this
or other requirements in this manual could result in
severe personal injury, death or substantial property
damage.

User — The burner Instruction Manual is intended
only for your service technician. The burner and heat
exchanger must be inspected and started at least
annually by your service technician.

The National Oilheat Research Alliance (NORA)
recommends single pipe oil systems and high-quality
filtration for all fuel types. This should include at least
a 10 micron Spin-on filter. Double filtration provides
even greater assurance clean fuel will get to the
pump. Contaminants in the tank that enter the fuel
supply to the burner can cause pump sticking/seizing.
These contaminants may increase in the early stages
of transitioning to modern fuels (Ultra Low Sulfur and
Bio Blends). High quality filtration adds protection
against pump sticking.

SPECIFICATIONS

ITEM

MODEL NUMBER

1050FFD

1150FFD

Fuel Specification

No. 1 or No.2 Fuel Oil including Bio
Blends not exceeding B20 (U.S)

Firing Range
High-Fire* 15.00-25.00* 20.00-35.00*
Low-Fire 9.00-12.00 12.00-15.00
Motor HP, RPM, Hz 1, 3450, 60 172, 3450, 60

Motor Volts, 1-phase
3-phase

115/208-230**
208-230/460**

115/208-230*
208-230/460**

Motor Amps; 115 volts, 1-phase | 16.4 22.0
230 volts, 1-phase | 8.2 11.0
230 volts, 3 phase | 4.0 5.0
460 volts, 3 phase | 2.0 2.5

Control Volts, Hz 120, 60 120, 60

Ignitor Volts 120 120

Burner Housing

Rugged casting

Rugged casting

Blower Wheel, Dia. x W.

7" x 5"

758" x 5"

Flame Retention Ring, O.D. 313/16" 414"
2-Stage Fuel Unit Pressure 100 100

Low and High-Fire Qil Valve 120V, 60Hz 120V, 60Hz
Damper Actuator 120V, 60Hz 120V, 60Hz
Oil Nozzle Specs. (8) 45°SS (3) 45°SS
Approximate Shipping Weight 135 Ibs. 145 Ibs.

*GPH ratings are based on sea level to 2,000 ft. elevation. For every
1,000 ft. rise over 2,000 ft., reduce the maximum gph rating by 4%.

**Motor and phase must be specified when ordering.
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TYPICAL FLANGE APPLICATION
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Description

Model 1050FFD and Model 1150FFD Flame-Funnel oil
burners for use with No. 2 fuel oil are low-high-low (step
modulating) high speed flame retention burners. Oil flow
rate is step-modulated by the use of two oil valves and
three nozzles, low-fire from the first nozzle and high-fire
added by the second and third nozzles firing simultaneous-
ly. Combustion air is controlled by a damper actuator. Its
transition cam (orange) energizes the second-stage valve as
the air shutter opens.

Due to the low-high-low feature of these burners they are
very versatile and efficient.

1. They can operate in forced draft boilers or furnaces at
pressures up to 0.50 inches W.C.

2. They will save typically, 20% in seasonal fuel consump-
tion compared to conventional single-stage flame reten-
tion burners.

3. They can operate with or without refractory lined com-
bustion chambers.

4. They are superior for process applications.
5. They can be installed through fire door openings.

Low-High-Low
(step-modulation) firing

Operation: A true low-high-low burner controls both air and
oil flow rates. A low-fire start burner (low-high-off) controls
only the oil rate and has a fixed air setting with none of

the preceding advantages. The low-high-low burner cycle
operates as follows:

1. Call for heat. Burner motor and ignition are energized. Air
is in the low-fire position. The low-fire oil valve admits oil
to the low-fire nozzle and its spray ignites, burning clean
with proper air/fuel ratio.

2. If demand exceeds low-fire, the damper actuator is
energized through a high-fire operating control (aquastat,

airstat, pressuretrol, or outdoor thermostat). As the
damper actuator approaches a wide open position, the
orange transition cam energizes the high-fire valve and
the full fire with open air, burns clean with high C0» and
high efficiency. Expect a 15-second delay before transi-
tioning to high-fire. if using a Carlin Pro-X 70200. Burn-
ers using Honeywell Model EMX43UV can expect a 30
second delay.

3. As the high-fire input begins to exceed the demand of
the high-fire operator, the operator opens to de-energize
the damper actuator. As the damper actuator returns
the air shutter to low-fire it will de-energize the high-fire
valve.

4. If the demand exceeds low-fire, the high-fire operating
control would again call for more heat as in Step 2 and
then followed by Step 3.

5. If, after returning to low-fire, the load should drop to
below the low-fire output, the operating limit would shut
off the burner completely.

Both models are completely pre-wired and fire-tested at the
factory. Ultraviolet or infrared scanners are assembled to
the factory-located nipple on the burner-mounting flange.

m To ensure the High-Fire Damper is closed
at the end of the call for heat/at the start
of your next call for heat, a control with a
minimum 10-Second Pre-Purge (up to
20GPH configuration) or 30-Second Pre-
Purge (over 20GPH configuration) MUST
be used with this Damper Motor.

Assemble Pedestal (when used)

1. Carefully tip burner back on housing to expose pedestal
mounting hole.

2. Fasten pedestal to mounting block. The pedestal height
is adjustable from 10%" minimum to 13%2" maximum to
centerline of air tube.

3. Tighten at desired height.



Installing the Burner

Before installing, check the following items:

1. The combustion space can be larger, but not smaller
than indicated by the dimensions in Table 3, page 4. An
exception is as follows: When a refractory chamber is
used, the length can be reduced by 10 percent, only if
necessary.

2. The mounting plate opening and tappings must be
according to the dimensions shown at the top of the
previous page. (See Typical Flange Application.)

3. The diameter of the opening in the refractory or front
insulating block should equal the diameter of the opening
in the mounting plate.

4. Dimension “B”, the length of the stainless steel spacer,
should be approximately equal to the distance from the
outside of the front plate to the inside of the insulation or
refractory. See Fig. 1. When the above requirements are
met, proceed as follows:

a. Insert end of burner into opening and fasten flange
to mounting plate using four 3/8-16 x 3/4 cap
screws provided.

b. The burner mounting flange is designed to support
the burner by itself. The pedestal is furnished for
ease of installation and service where the burner is
close to the floor, also for additional support when
the mounting plate is not sufficiently strong. For the
latter purpose, blocks or bricks may be used, or a
steel shelf or the like may be fabricated and fas-
tened to the boiler front or to the floor to support the
pedestal.

c. Make sure burner is approximately level or, if delib-
erately pitched down for a low crown sheet, that the
angle is correct.

FIGURE 1
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Oil Supply Piping

GENERAL: In systems where the bottom of the tank is
higher than, or about equal to, the level of the fuel unit, a
one-pipe system may be used. In systems requiring lift, a
two-pipe installation is required. It is essential that all air
leaks be eliminated before starting the burner. Overhead
systems should be avoided. In no case should the top of
the tank be more than 12 feet above the fuel unit. Flexible
copper tubing with flared end-fittings is strongly recom-
mended.

If a system is being converted from heavy oil, the oil storage
tank must be clean. Install properly sized copper oil lines
all the way to the tank if possible. If not, replace as much of
the old piping as possible with copper lines. Also replace
old filters and fire-protective valves with new ones properly
sized.

VALVES AND FILTERS: Domestic-type fire-protective
valves, check valves, and oil filters are too small and too
restrictive for the 40 gph pumping rate of the fuel unit. Use
fittings which are equal or greater in size than the oil line on
both suction and return.

OIL LINE SIZES: Table 1 shows the OD of the copper tub-
ing recommended, depending upon the lift and the length
of run.

TABLE 1 — OIL LINE SIZING GUIDE
(Copper Tubing)

MAXIMUM LENGTH OF RUN, FEET
LIFT, FEET (Both Suction and Return)
%o — 1 %o
0 81 100
2 73 100
4 64 100
6 56 100
8 48 100
10 40 100
12 32 90
14 24 67
15 20 56
NOTES

1. If lift exceeds 15 feet or if the length of run exceeds the
above, use a booster pump and system.

2. Sizes shown apply to both suction and return line for a
two-pipe system for one burner only.

3. For a multiple burner installation, use a separate suction
line for each burner. If a common return is used, it must
be increased by one size for each additional burner.

4. For one-pipe (gravity or no-lift) installations, use 1/2-inch
OD tubing for runs up to 94 feet long, and 5/8-inch OD
for runs of 95 to 150 feet long.

FIGURE 2
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TABLE 2 — ELECTRODE AND FLAME
RETENTION RING SETTINGS
(inches)

A B c D

Bottom of
MODEL electrode Electrode| Face of 0.D.
wires to | Spark | tipsto nozzles to

center of | gap face of |outside rim of

top nozzle nozzles |retention ring
1050FFD %eds | W A % 36
1150FFD 5638 lg A 5% 44




FIGURE 3
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Brick combustion chamber, side view.

FIGURE 5
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Scotch Marine boiler. No combustion chamber.

FIGURE 4
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Wet leg boiler. No combustion chamber, side view.
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An increase in dimension
“D" over those listed in
Table 3 is preferred for
better heat distribution.
{Does not apply to Scotch
Marine boiler, Fig. 5.)

TABLE 3 — MINIMUM INSIDE DIMENSIONS

Electrical Wiring

1

. Bring the 110-120V power supply to the control circuit

through a fused disconnect switch as shown in the dia-
gram shipped with the burner.

. Wire the burner motor power supply through a fused

disconnect switch. Refer to the diagram shipped with the
burner. For single-phase motors, wire the power supply
to the L1 and L2 terminals of the motor contactor. For
three-phase motors, wire the power supply to the L1, L2
and L3 terminals of the motor contactor.

. Refer to the specification table on page 1 for motor cur-

rent ratings.

Be sure that the supply voltage corresponds to the voltage
as labeled on the top of the motor contactor, because the
motor winding connections are installed at the factory for

FOR COMBUSTION SPACE
FIRING RATE
(3 Nozzles Firing) Width
GPH C D L or Diam.
15.00 10 10 44 20
16.00 10.5 10.5 46 21
17.00 10.5 10.5 48 21
18.00 11 11 50 22
19.00 11 11 52 22
20.00 11 11 54 22
21.00 11 11 56 22
22.00 11.5 11.5 57 23
23.00 11.5 115 59 23
24.00 11.5 11.5 60 23
25,00 115 11,5 62 23
26.00 12 12 63 24
27.00 12 12 65 24
28.00 12 12 66 24
29.00 12 12 68 24
30.00 12,5 12,5 69 25
31,00 12,5 12.5 71 25
32.00 12.5 12.5 73 25
33.00 12,5 12.5 74 25
34.00 13 13 76 26
35.00 13 13 77 26

= |f refractory chamber or target wall is used, these lengths
may be reduced by 10 percent if necessary.

Note: Refractory chambers with abnormally high walls are rot
recommended. As a general guide, the height of the walls shouid
not exceed the inside width of the chamber. Side walls of refractory
combustion chamber need only be high enough to protect the base
and about 3 inches of the mud leg of the boiler.

that voltage.



Light-Off and Adjustment

1. The following equipment is needed to make the neces-
sary tests for a proper adjustment and safety check:

a. Smoke tester.
. Combustion analyzer or CO5 tester (0-20%).
. Draft gauge.
. Stack thermometer.
. Microammeter.
Voltmeter and ammeter.
. Oil pressure gauge (0-200 PSI).
. Oil vacuum gauge (0-30 inches Hg).
2. Check the following before light-off is attempted:
a. Boiler water level (or pressure for water boiler).
b. Feed water valves and oil valves open.

>SQ &~ 0 o O T

c. Primary control relays are free and safety switch is
not locked out on safety.

d. Limits and operating controls are set properly. Note:
The operating limit No. 1 should be set a little higher
than No. 2. The high limit should be set higher than
both Nos. 1 and 2.

e. Turn the burner service switch “off”.

f. Turn the low-fire switch “off” (down). This will pre-
vent high-fire operation during low-fire adjustment.

g. Close the main disconnect switches (both the con-
trol circuit and motor circuit).

h. Check the motor rotation. Turn the service switch
on and off briefly. The top of the fan should rotate
toward the air tube. If it does not, interchange con-
nections at T1 and T2 of the motor contactor.

i. Open the bleed port on the fuel unit and run the
motor to purge the air from the oil system. When
the oil flows clear, close the bleed port. The burner
should now be ready to start.

NOTE: WHEN STARTING THIS BURNER THE FIRST
TIME OR AFTER CHANGING NOZZLES THE FLAME
MAY GO OUT DURING THE SWING FROM LOW TO
HIGH. BE READY TO SHUT THE BURNER DOWN JUST
AFTER THE FLAME GOES OUT. REPEAT THIS UNTIL
THE AIR IS PURGED OUT OF THE HIGH-FIRE OIL LINE.

3. The linkage assembly is set at the factory for maximum
high-fire air. The connecting rod between the damper
actuator arm and the high-fire air shutter should not be
adjusted.

NOTE: Damper actuator is set at the factory. If adjustment
is needed, please reference the included supplement
(Part # MNSQN71) for all settings and operation.

NOTE: To ensure the High-Fire Damper is closed at the
end of the call for heat/at the start of your next call for
heat, a control with a minimum 10-Second Pre-Purge
(up to 20GPH configuration) or 30-Second Pre-Purge
(over 20GPH configuration) MUST be used with this
Damper Motor.

4. Set the head assembly and low-fire air shutter according

to Tables 4 or 5 on page 6. Start the burner with the low-
fire switch OFF (switch down).

. Switch to high-fire by turning the low-fire switch to “on”

(up). If the high-fire lacks air, adjust the combustion head
until the fire burns clean and sharp. Turning the combus-
tion head adjusting screw clockwise will give more air,
counterclockwise, less air. DO NOT ALTER THE LOW-
FIRE (TOP) SHUTTER FOR THE HIGHFIRE COMBUS-
TION AIR.

. When the high-fire looks clear and sharp, turn the burner
to low-fire and readjust the air if necessary. Switch from
low to high and back several times. Adjust until both fires
look good and clean.

7. Check draft, smoke number, C0O, and stack tempera-

ture. Typical readings are as follows for natural draft:

Fire Draft Smoke CO0o
Low-fire (higher) Trace 11-13%
High-fire .03/.05 W.C. Zero 12-14%

Adjust burner as required to obtain these readings.

8. Stop the burner with the service switch. Wait for the
postpurge, then turn it on again. After a prepurge period
the burner should light-off smoothly; then go to highfire.

9. Check the flame signal on both low and high-fire.
The Honeywell RM7840L control should read at least
1.25 VDC - see control manufacturer literature.

10. Check the flame failure response and safety lockout

by shutting off the fuel supply (or de-energizing the oil
valves) while the burner is running.

11. Check the low water cut-off (if used) by depressing float

switch or by draining water to reduce the level.



TABLE 4 — NOZZLE GUIDE AND AIR TABLE 5 — NOZZLE GUIDE AND AIR

SETTINGS FOR MODEL 1050FFD SETTINGS FOR MODEL 1150FFD
Nozzles " Nozzles
- Low Fire - e Low Fire
Firing |LowFire] High Fire Head [Air Shutter Firing |LowFire| High Fire Head |Air Shutter
Rate, GPH| 1* 2 3 Setting | Opening Rate, GPH| 1** 2 3 Setting | Opening |
15.00 9.00 3.00 3.00 e 1 20.00 12.00 4.00 400 0 5
16.00 9.00 3.50 3.50 Y16 Iy 21.00 12.00 450 450 0 5ls
17.00 9.00 4.00 4.00 516 34 22.00 12.00 5.00 5.00 0 5fs
18.00 9.00 4,50 4.50 it} e 23.00 12.00 550 5.50 0 5/
19.00 9.00 5.00 5.00 916 s 24,00 12.00 6.00 6.00 0 5la
20.00 9.00 550 5.50 e %16 25.00 12.00 6.50 6.50 0 s
2100 9.00 6.00 6.00 N 2 26.00 12.00 7.00 7.00 s s
22.00 9.00 6.50 6.50 1 he 27.00 12.00 750 7.50 s 5/a
23.00 9.00 7.00 7.00 14 8 28.00 12.00 8.00 8.00 e %18
24.00 9.00 7.50 7.50 14 3 29.00 12.00 8.50 8.50 Y16 /2
25.00 9.00 8.00 8.00 14 % 30.00 12.00 9.00 9.00 e "Jm
- 31.00 12.00 | 10.00 9.00 Be 8
U:IE tw NSS T'“rf ZL1E ; b d to 10.00, 11.00, or 12.00 gph. 1f thi g9 1o | 1040 | 1640 ! 51/ N
* Note: Nozzle No. ma e inCreasea to J A0, or 2 A 15 1
is done, Nozzles No, 2 ané 3 must be decreased $o that the sarnegl%tal firing gi% }ggg Hgg ﬁgg }15‘ ,;’
rale is maintained. . L : ’ 31 4 X 8
DO NOT DECREASE Nozzle No. 1 below 9,00 gph. 3500 | 1200 [ 1200 | 11.00 iz o

USE 45° S$S NOZZLES

** Note: Nozzle No. 1 may be increased to 13.00, 14.00, or 15.00 gph. If this
is done, Nozzles No. 2 and 3 must be decreased so that the same lotal firing
rate is maintained.

DO NOT DECREASE Nozzle No. 1 below 12,00 gph.




Wiring For Low-High-Low
Step-Modulation

In order to take full advantage of the energy savings poten-
tial of these burners they should be wired to operate with
low-high-low cycles. Hence, the firing cycle would be much
longer by going from low to high to low once or several
times before shutting off.

In the following illustrations are two examples: 1. Water
Boiler. 2. Steam Boiler. In each case we have a limit circuit
which starts and stops the burner and a high-fire control
which brings the high-fire on and off.

Also, pre-wired and built into the burner is a manual highfire
switch which enables the installer or operator to hold the
burner on low-fire if so desired.

Refer to the appropriate example for your installation.

3 |

STEAM
BOILER

1 LW. CUT OFF

2 SAFETY HI umiT
3 OPERATING LIMIT
4 HIGH FIRE LIMIT
5 SERVICE SWITCH

LIMIT CIRCUIT

H (D 70 BURNER,

I20V. 60HZ PRIMARY SAFETY
G CONTROL.

r‘@ HIGH FIRE LINT

Example: Steam Boiler Operating Range 3 to 6 PSI
2. Set Safety Hi Limit: Cut in 8 PSI-Cut out 10 PSI
3. Set Operating Limit: Cut in 5 PSI-Cut out 6 PSI
4. Set Hi-Fire Control: Cut in 3 PSI-Cut out 4 PSI
Operation:

1. Call for heat; cold start. Burner starts on low and
goes to high-fire.

TO Axq BOXON
LH SIDE OF BURNER

2. When pressure rises to 4 PSI the burner goes to
low-fire.

3. If pressure drops to 3 PSI burner returns to high-fire.
4. If pressure rises to 6 PSI burner shuts off.

NOTE: Since the calibrations on the limit controls are
seldom exact, it will be necessary to readjust the settings
during operation.

WATER BOILER

1 LW CUTOFF
(NOT SHOWN)

2 SAFETY HI LiMIT

3 OPER. LMIT | DUAL
4 Hl FIRE CONTRoL J CONTROL
5 SERVICE SW

LIMIT CIRCUIT

1200 M TO BURNER PRIMARY

60HZ. ¢ SAFETY CONTROL

HIGH FIRE LINIT
& TO 4x4 JCT E0% ON
L. H. SIDE OF BURNER

Example: Water Boiler Operating Range 170°-190°F
2. Set Safety Hi Limit: Cut in 200° — Cut out 210°
3. Set Operating Limit: Cut in 180° — Cut out 190°
4. Set Hi-Fire Control: Cut in 170° — Cut out 180°
Operation:

1. Call for heat; cold start. Burner starts on low and
goes to high-fire.

2. When the temperature rises to 180°F the burner
goes to low-fire.

3. If temperature drops to 170°F burner returns to high-
fire.

4. If temperature rises to 190°F burner shuts off.

NOTE: Since the calibrations on the limit controls are
seldom exact, it will be necessary to readjust the settings
during operation.

Ventilation

Boiler room areas of commercial buildings of normal con-
struction generally do not allow for sufficient air infiltration.
Provision must be made for an outside air supply to the
boiler room area. This is required because combustion of oil
consumes about 30 cfm of air per 1 gph input. To ensure an
adequate air supply, provision must be made for 30 cfm per
1 gph plus 50% additional for draft regulator.

Example:

Burner is firing at 6.00 gph. 6 x 30 = 180 cfm. Add 50% =
270 cfm. Install an opening of approximately 30 sq. in. free
area per 1 gallon per hour input. When louvers are used.
consider the free area half of the total.

Example:

Firing 6.00 gph free area 6 x 30 = 180 sq. in. A louvered
opening would be 180 X 2 = 360 sq. in. gross. Fresh air
louvers must be above ground level to prevent obstruction
by leaves and snow.



Replacement Parts — 1050FFD & 1150FFD
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Carlin

Combustion Technology

LG0T The burner must be cleaned, tested and
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adjusted annually by a qualified oil burner
service technician.

Should overheating occur:
1. Shut off the oil supply to the burner.

2. DO NOT shut off the control switch to the
circulator or blower.

3. Contact your oil dealer or service technician
and the fire department (if needed).

1050FFD & 1150FFD Burners
User Care and Maintenance

LG0T Referonly to the information on this page,
intended for your use. The remainder
of this manual is intended only for your
service technician. Failure to comply
could result in severe personal injury,
death or substantial property damage.

For other than routine maintenance, contact a
qualified service company. Perform the following
as needed.

* Keep the area around the burner clear and
free from combustible vapors and liquids.

* Do not obstruct the flow of combustion and
ventilating air.

* Most motors currently used on residential
type burners use permanently-lubricated
bearings, and do not require field lubrication.
Read the label on the motor to determine
oiling needs, if any. Do not over-lubricate.
This can cause as much trouble as not
lubricating at all.

LG0T Never attempt to use gasoline as a fuel
for this burner, as itis more combustible
and could resultin a serious explosion.
Never attempt to burn refuse or use
any fuel other than #1 or #2 heating oil
or bio blends not exceeding B20 (U.S.
Only) (ASTM D396).
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