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Carlin EZ-Pro Advanced Oil Burner
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@ Carlin 60200 microprocessor control
@ Carlin SVC instant oil valve
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@ Air tube

@ Carlin PSC motor

@ Universal flange (welded flange optional)
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@ Cast aluminum blower housing

(4) Carlin 41000 solid state ignitor

Junction box

Specifications Firing rate ranges

The EZ-Pro advanced oil burner combines the proven .
range and reliability of the EZ burner with Carlin’s line 4 Input Model | Range Head bar selections
of electronic controls and high efficiency components. OO 0.5 to 2.6 GPH GPH (Note 1)
Purchase the EZ-Pro in any of three configurations ... 70,000 to 364,000 Btuh EZ-1 0.50 — 1.65 | 7 options: 0.5/0.6:065/0.75 0.85-1.00
— EZ-1, EZ-2 or EZ-3. Specify tube length when ’ ’ LAO-L2A L LI/ 1301 50/ 1O P
orderin ’ EZ-2 1.50 —2.25 | 4 options: 150 / 1.65-1.75 / 2.00 / 2.25 GPH
& 4 Fuels EZ-3 2.00 — 2.60 | 3 options: 2.00 /2.25 / 2.60 GPH
Ue S No. 1 or No. 2 Fuel oil Note 1: Head bars, supplied in kits with each burner, position the
Quiet operation Canada............... No. 1 Stove oil or No. 2 Furnace oil flame retention ring assembly correctly in the air tube for the
given firing range. See burner manual for more detail.
4 Unique blower design nearly eliminates fan noise Electrical
4 The smooth ignition and combustion of the EZ burner
design yield virtually silent burning POWET ... 120 vac/60 Hz/1-PHASE Wiri
CUITENT .o Approximately 5.8 AMPS Irlng
Electronic reliability Limit GIFCUI INPUE ..vvvesrevvvvvv e 120 vac/60 Hz 60200
4 Comes standard with time-tested solid state ignition MORO (PSC).cvvvrsvrsnssmsssssssnssssssn 1/6 tp, 3450 rew Red/White
and state-of-the-art microprocessor control technol- Oil ValVe POWET ...ovvversvvvvvserssvn 120 vac/60 Hz DT
ogy: Nozzle ling heater ............ccoovvevevcvennne 120 vac/60 Hz @ Black
Carlin 60200-02 microprocessor control (with 10-sec- Alarm contacts (isolated).................. 24 vac/vbc, 2 AMPS _@ T
ond prepurge and postpurge and interrupted ignition) Tstat
— Diagnostic LED lights annunciate operating mode: Ignition
szslf'CheCk’ Flame-on, Recycle, Lockout and Latch- Carlin Model 41000 solid state electronic ignitor @'@ F
. I Ignition voltage ............ccccevciiniciciiinnne 14,000
Carlin 41000 electronic ignitor, constant-duty rated g 9 Yo _@ F  Whie
for long life and reliability Cad cell
Control
Cad cell flame sensor ) ) Orange
Carlin Model 60200 microprocessor control ............... <§_-®A
Unmatched performance e 15-sec. Trial for ignition (TFI) -
. . e 1.3-sec. FFRT { ~
4 Carlin PSC high-efficiency motor 3-sec DA
e Pre-purge and post-purge (10 seconds) Alarm W
4ekz burner design yields exceptional fuel/air mixing e Serviceman reset protection
for wide range of operation (Latch-up after three consective lockouts)
4 Nozzle line heater for clean burning and reliable * Interrupted duty ignition
ignition e Recycle on flame failure . B ) .
Warning — For use only by a qualified service technician.
45 7 or 9-inch air tube and combustion head, with Operating temperature limits 1. Always disconnect power source before wiring to avoid electrical
stainless steel nose cone ) ) shock or damage to the control. All wiring must comply with ap-
. . o . Maximum ambient ..., 104 °F (40 °C) plicable codes and ordinances.
4 single-stage oil pump with integral oil valve ) ‘
A . 2. Thermostat terminals (T-T) provide a current source. Never apply
uminum flange an asket (welaed flange op- external power to these terminals under any circumstances.
4 Aluminum flange and gasket (welded flange op gencies
tional) UL LISt oo (US & Canada) 3. Alarm terminals provide a 24 vac-rated dry contact, suitable for use

TECH SUPPORT HOTLINE

with security/fire alarm systems such as Carlin SecureHeat™.

800-989-2275

Carlin Combustion Technology, Inc.

East Longmeadow, MA 01028

info @carlincombustion.com

Phone 413-525-7700
vist our website:

Fax 413-525-8306

www.carlincombustion.com

‘/Gal' fin- ..

Combustion Technology, Inc.
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Ratings
Input: EZ-1, EZ-1-HP..oooeeeine 0.50 to 1.65 GPH
EZ-2, EZ-2-HP.....coovveeerrirrireine. 1.50 to 2.25 GPH
EZ-3, EZ-3-HP.....cooovveerrireireine. 2.00to 2.60 GPH
Fuels: .. No. 1 or No. 2 heating oil (ASTM D396)
Fuel unit: . Suntec
EZ-1,-20r -3 100 PSIG NOZZLE PRESSURE
EZ-1,-2 or -3-HP.......... 130 to 150 PSIG NOZZLE PRESSURE
Electrical: Power.......cccoovivvinicrcnce 120V/60 Hz/1-PHASE
Motor......ccevveeveeeeirene Carlin PSC, 1/6 Hp, 3450 rPm
CUITENT oo Approx. 2.5 AMpPs
Ignition: ... Carlin Model 41000 electronic — 14,000 votts
Control: ... U.L. Group | or Il primary safety control

Agencies: UL Listed (US and Canada)

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

| WARNING | User — Refer only to User’s Information booklet for
information regarding operation of this burner. The burner
Instruction Manual is intended only for your service techni-
cian. The burner and heat exchanger must be inspected and
started at least annually by your service technician.

MODEL Ez- 1 I2I3TM

Oil burners

Instruction manual

Contents

PLEASE read this first.........cccocveveneneneeceseseseseseesneene. 2
Codes and standards........cccccoeveenerrenneneeereeseensessesesssennnns 2
EZ-1/2/3 application information ........ccccccevernrnenrerecenee 3
Prepare site ® assemble burner e mount burner............. 5
Prepare BUMer ... 10

Wire burner e start burner — 48245 primary control... 14
Wire burner e start burner — 40200/42230 primary ..... 16
Wire burner e start burner — 50200 primary control... 18
Wire burner e start burner — 60200 primary control... 20

Adjustment and verification ........ccccooveeeeiveneccinnencesnnenns 22
Annual start-up and SErViCe......ccocoenernrrereereeereeereeeens 23
RePair PArtS....ooccceecce e 24
Maintenance proCedures......oonrereeeereeeeneenereeneneen. 26
Limited Warranty ......coceveeccineneceeneseee e ssessenes 27
User care and maintenance ..........cccoecveeenee. Rear cover
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PLEASE read this first ...

Special attention flags

Please pay particular attention to the following when you see them through-
out this manual.

| DANGER | Notifies you of hazards that WILL cause severe personal injury,
death or substantial property damage.

| WARNING | Notifies you of hazards that CAN cause severe personal injury,
death or substantial property damage.

CAUTION  Npgtifies you of hazards that WILL or CANcause minor personal

injury or property damage.

Notifies you of special instructions on installation, operation or
maintenance that are important, but are not normally related
to injury or property damage hazards.

General information

Burner applications

Follow all instructions in this manual, the primary control data sheet and
the appliance manual. Verify the burner is correct for the appliance being
used and for all applicable codes/standards.

Damage or shortage claims
The consignee of the shipment must file damage or shortage claims im-
mediately against the transportation company.

When calling or writing about the burner . . .

Please provide us with the UL serial number and burner model number
to assist us in locating information. This information can be helpful when
troubleshooting or obtaining replacement parts.

| WARNING | Should overheating occur:
(1) shut off the oil supply to the burner.

(2) do not shut off the control switch to the circulator or

| WARNING | Follow the guidelines below to avoid potential severe
personal injury, death or substantial property damage.

Installer/service technician . ..

e Read all instructions before proceeding. Perform all procedures,
and in the order given to avoid potential of severe personal injury,
death or substantial property damage.

e Before Ieaving the site after startup or service, review the User’s
information page with the user. Make the user aware of all potential
hazards and perform the training outlined below.

Train the user. ..
e To properly operate the burner/appliance per this manual and the
appliance instructions see User’s information.

e To keep this manual at or near the burner/appliance for ready ac-
cess by the user and service technician.

e To contact the service technician or oil dealer if he encounters
problems with the burner/appliance.

e To keep the appliance space free of flammable liquids or vapors
and other combustible materials.

e Do not use laundry products, paints, varnishes or other chemicals
in the room occupied by the burner/appliance.

e To contact the service technician at least annually for startup and
burner/appliance service.

When servicing the burner . ..

e Disconnect the electrical supply to the burner before attempting
to service to avoid electrical shock or possible injury from moving
parts.

e Burner and appliance components can be extremely hot. Allow
all parts to cool before attempting to handle or service to avoid

Carlin part number MNEZ123 Rev. 09/24/08



1. EZ-1/2/3 application information

Codes and standards

Certification

EZ-1/2/3 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 (per standard
ASTM D396).

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

Install this burner in accordance with all local codes and
authorities having jurisdiction. Regulations of these authori-
ties 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 Oil Burning Equipment), CSA standard
(22, Part 1 (Canadian Electrical Code), and all applicable local codes.

Conversion burners

General information — conversion burners

Carlin Elite burners are shipped for general distribution, with fuel units set
for 100 psic. Burners are usually shipped assembled, with a universal slip-
on flange. Air tubes and housings will be installed or shipped in separate
boxes for field assembly.

Before installing the burner, follow guidelines in this manual to ensure you
are using the correct nozzle, head-positioning bar and air tube length.

Oil nozzle selection — conversion burners

If oil nozzle selection information for the application is not available from
appliance documents, you can use Table 1, page 4, for an initial nozzle
selection for the application. Specific applications may require testing more
than one nozzle to obtain both clean combustion and a good match of flame
shape to the combustion chamber.

Carlin part number MNEZ123 Rev. 09/24/08

OEM burners

General information — OEM burners

Elite burners manufactured for heating appliance manufacturers (OEM’s)
are generally identical to conversion burners (distributed through supply
houses) with one or more of the following differences:

e Burners may be fully assembled, with a welded flange set at the proper
insertion depth and pitch for the appliance.

e Burners may be installed on the appliance or shipped in a separate
carton.

e Burner nozzles may be installed in the burner, bagged or tied onto the
burner chassis, or located in the appliance packaging.

e Head positioning bars may be installed or bagged to the burner chas-
sis. Up to seven bars may be supplied. Use the bar with a range that
includes the nozzle size used.

Elite burners with the “-HP” suffix are only supplied through the heating
appliance manufacturer (OEM) market. These burners differ from standard
models as follows:

e Fuel unit pressure is factory-set between 130 and 150 psic. Check
heating appliance manufacturer’s specifications for the correct pressure
setting.

e The air band scale is calibrated for the fuel unit pressure. Set the air
band to match the nozzle size installed. See page 11 in this manual
for further information.

Installing OEM burners
e Burner flanges are welded to the air tube to ensure the correct pitch.
Do not attempt to adjust the pitch using the air tube locking screws.

e Burners shipped installed on the heating appliance are supplied with
four extra shipping screws in the air tube. These screws do not need to
be removed, and can remain in the air tube for the life of the burner.

Oil nozzle selection — OEM burners
e Use only the nozzle specificed in the heating appliance manufacturer’s
manual or burner supplement.



1. EZ-1/2/3 application information (ontinueq)

Table 1  Apply the guidelines below to select a nozzle when appliance-specific nozzle data is not avialable from the
manufacturer (see notes at end of table for application tips). DO NOT apply for EZ-1-HP, EZ-2-HP or
EZ-3-HP models — see information supplied with appliance/burner.

EZ-1 Burner nozzle selections
Head positioning bars (GPH)
Angle | 59 .60 to .65 ‘ 0.75 ‘ 0.85 to 1.00 110 to 1.25 1.35 to 1.50 165  Flame
Brand | Spray & length
pattern Nozzle rating, GPH needed
0.50 0.60 0.65 0.75 0.85 1.00 1.10 1.25 135 1.50 1.65
Hollow 60°A . . . . Medium
Hollow 70°A . . . . . . Short
Delavan | Semi-solid | 60°SS . . . . . Short
Solid 60°B . . . . . . Very long
Solid 70°B . . . . . . Long
Hollow 60°H . . . . . . Short
Hollow 70°H . . . . . Short
Semi-solid |  60°SS . . . . . . . . . . Short
Hago Solid 60°ES . . . . . . . . . . . Medium
Solid 70°ES o . . . . . Medium
Solid 60°B . . . . . . Long
Solid 70°B . . . . . . Long
Hollow 60°NS . . . . . . Short
Hollow 70°NS . . . Short
Monarch Sem?—sol?d 60°AR . . . . . . . Medium
Semi-solid |  70°AR . . Short
Solid 60°R . . . . . . . . . Medium
Solid 70°R . . . . Medium
Hollow 60°AH . . . . . . . Short
Danfoss | Semi-solid | 60°AB . . . . . . . . Medium
Solid 60°AS . . . . . . . . . . Medium
EZ-2 Burner nozzle selections EZ-3 Burner nozzle selections
Head positioning bars Head positioning bars
Angle (GPH) Angle (GPH) Flame
Fed | Sae | o 1.50 165t0175 | 200 | 225 | Brand Spray @ & 200 | 225 | 250 | |ength
pattern Nozzle rating, GPH pattern Nozzle rating, GPH needed
1.50 1.65 1.75 2.00 2.25 2.00 2.25 2.50
Hollow 60°A . . . . . Hollow 60°A . . . Medium
Delavan Solid 60°B . . . . . Delavan Solid 60°B . . . Long
Semi-solid |  60°SS . . . . . Semi-solid |  60°SS . . . Medium
Semi-solid |  60°SS . . . . . Semi-solid |  60°SS . . . Medium
Hago Solid 60°B . . . . Hago Solid 60°P . . . Long
Solid 60°ES . . . Solid 60°B . Long
Solid 60°P . . Long
Solid 60°R . . . . . Solid 60°R . . . Medium
— Monarch — :
Monarch | Semi-solid | 60°AR . . . . . Semi-solid | 60°AR . . . Medium
Hollow 60°AS . . . . . . Medium
Hollow 60°AH . . . . . Hollow 60°AH . . . Short
— Danfoss — -
Danfoss | Semi-solid | 60°AB . . . . . Semi-solid |  60°AB o . o Medium
Solid 60°AS . . . . . Solid 60°AS . . . Long

1. Ingeneral, all the nozzles shown above will burn well. However, in short combustion chambers, solid nozzles are not recommended because the flame may impinge on the back wall.

2. Ifthe nozzle selected for a retrofit application results in a smoky fire, you can sometimes determine the best nozzle to use by observing the flame. To do this, slowly cover the air band slots with your fingers
while the burner is firing. The flame will begin to smoke in the area where there is more fuel than air. If the smoke begins on the outer edges, try a narrower or more solid nozzle spray pattern. If the flame begins
to smoke at the tips, try a wider or more hollow nozzle spray pattern.

3. Fora packaged appliance application on which the burner has been tested, use the nozzle given in the appliance manufacturer’s instructions or supplement for the best results.

-4 - Carlin part number MNEZ123 Rev. 09/24/08



2. Prepare site ¢ assemble burner

Inspect/repair/replace vent system

| WARNING Do not install this burner unless you have verified the entire
vent system and the appliance are in good condition and
comply with all applicable codes. And ...

e The vent and chimney must be sized and constructed in
accordance with all applicable codes.

e Do not install or use an existing manual damper in the
breeching (vent connector) or chimney.

e Do not connect the appliance vent connector to a chimney
or vent serving a fireplace, incinerator or solid-fuel-burning
apparatus.

e |nacold climate, do not vent into a masonry chimney that
has one or more sides exposed to the outside. Install a listed
stainless steel liner to vent the flue products.

e A defective vent system could result in severe personal
injury, death or substantial property damage.

Prepare vent/chimney

e Secure all metal vent joints with screws, following the vent manufacturer’s
instructions. Seal all joints in the vent system and chimney. Repair masonry
chimney lining and repair all mortar joints as needed.

e |nstall a double-acting barometric draft regulator in the vent piping if speci-
fied in the appliance manual. (The damper must be located in the same
space as the appliance.)

e Provide support for the vent piping. Do not rest the weight of any of the
vent piping on the appliance flue outlet.

Combustion/ventilation air openings

Check appliance manual and applicable codes for required sizing/design/
placement of combustion/ventilation air openings. You can use the follow-
ing general guidelines, taken from NFPA 31, provided they meet all local
requirements.

Louvers/screens

e Airopening sizes are always given in free area. This means after deduction
for louver obstruction. If you can’t find the louver reduction for the grilles
used, assume free area is 20% of total for wood louvers, or 60% of total
for metal louvers.

e Screens can be no finer than Y-inch mesh, and must be accessible for
cleaning.

Residential installations
Unconfined spaces (at least 7,000 cubic feet per GPH)

e Anunconfined space means a room with at least 7,000 cubic feet volume
for each GPH input (or 50 cubic feet per MBH) of all appliances in the room.
Example: For each 1 GPH oil input, the room must have 7,000 cubic feet
(875 square feet with an 8-foot ceiling height.)

e (Open basements and crawl spaces are usually large enough, and will
generally allow enough air infiltration so special provisions will seldom be
required.

e |f the building is tightly constructed, you will have to provide outside air
openings into the building. The total free area of the openings must be

Carlin part number MNEZ123 Rev. 09/24/08

e mount burner

at least 1 square inch per 5,000 Btuh (28 square inches per GPH) of all
appliances in the space.

See Table 2 for summary.

Confined spaces (less than 7,000 cubic feet per GPH)

Air taken from inside building only —

e Provide two openings — one near floor, the other near ceiling. Provide free
area of 140 square inches per GPH input. If building is tightly constructed,
provide air opening(s) into building providing 30 square inches per GPH as
well.

Air taken from outside —

e Direct through outside wall or vertical ducts: Provide two openings — one
near floor, the other near ceiling. Provide free area of 35 square inches per
GPH input.

e Through horizontal ducts: Provide two openings — one near floor, the other
near ceiling. Provide free area of 70 square inches per GPH input.

Ventilation air from inside/combustion air from outside

e Size openings to interior to provide 140 square inches free area per GPH

input. Size outside air duct to provide 28 square inches free area per
GPH.

See Table 2 for summary.

Table 2  Minimum combustion/ventilation air openings

Total grill area, typical (sq. in.)
Mininimum for firing rates of:
free area
of opening(s)

Source
of air

1 GPH 2 GPH 3 GPH

Wood ‘ Metai | Wood ‘ Metai | Wood ‘ Metai

Residential installations, unconfined spaces (7,000 cu. ft. volume per GPH)

typical construction

A T i) No special openings required if natural infiltriation is sufficient.

tight construction 30 Sq. in./ GPH

From inside building, 1 or more grilles 150 | 50 | 300 | 100 | 450 @ 150

Residential installations, confined spaces

through interior walls | 140 Sq. in./ GPH

From inside building 2 openings, each 700 | 234 | 1400 | 467 | 2100 | 700

From outside building
direct through outside
wall

2 openings, each 175

35 Sq. In./ GPH 59 | 350 | 117 | 525 | 175

through vertical ducts | 35 Sq. In./ GPH

From outside building | 2 openings, each 175 | 59 | 350 | 117 | 525 | 175

through horizontal

From outside building 2 openings, each
2 350

70 Sq. In/ GPH 117 | 700 | 234 | 1050 | 350

ducts

2 Int. openings, each
140 Sq. In./ GPH 700 | 234 | 1400 | 467 | 2100 | 700
1 Exterior opening
28 Sq. In./ GPH 140 | 47 | 280 | 94 | 420 | 140

Ventilation through
interior walls, with an
opening to outside

Commercial installations

From outside building
direct through adjacent
outside wall

One opening through outside wall, providing free area of at least
28 Square inches per GPH input

Other conditions Size openings per local codes/jurisdictions




2. Prepare site -°

Combustion/ventilation air checklist

| WARNING | The burner may operate successfully under momentary down-
draft conditions, but sustained downdraft is unsafe. This can
occur with an inadequate or incorrectly installed chimney/vent.
It can also occur in rooms/buildings equipped with exhaust
fans or unsealed return air ducts. Always check operation of
the burner under all conditions to verify vent system operates
correctly. You may have to install ducted air (using Intake
Air System); interlock the burner with exhaust fans to shut
burner off when fan operates; or provide make-up air to the
appliance room sufficient to prevent any negative pressure
in the space. Failure to correct downdraft or negative room
pressure operation could result in severe personal injury,
death or substantial property damage.

[ Verify that openings are unobstructed.
[ Verify that appliance space and air source spaces are free of:

e Gasoline or other flammable liquids or vapors.

e Combustible materials.

e Air contaminants and chemicals, such as laundry products, paint,
thinner, varnish, etc.

[ Confirm with the building owner that the area will be kept free of these
materials at all times and that air openings will be kept unobstructed.

O EZ-1 burner applications only: For spaces not fitted with large enough air
openings, you may be able to apply the optional Air Intake System, with
air ducted directly to the burner from outside. You must use the combus-
tion air/exhaust components specified in the Air Intake System installation
instructions (this page) and appliance manual.

Optional Air Intake System (EZ-1 burners only)

e Apply this option when desired or for EZ-1 burner applications if the
appliance space may contain corrosive contaminants, such as laundry
products, paints, varnishes or other chemicals.

e Use only Carlin part number 97406 Combustion Air Intake System.
Follow instructions on this page, the appliance manual and instructions
supplied with the air intake system.

| WARNING | Even when using the Air Intake System, make sure the space
provides enough ventilation to prevent overheating of the ap-
pliance, burner and controls. If there is risk of overheating,
you must install ventilation air openings sized large enough
to provide air for cooling the equipment. Failure to provide
ventilation can result in severe personal injury, death or
substantial property damage.

assemble burner

-10 -

e mount burner (continued)

Installing optional Air Intake System (EZ-1 burners only)
Install the optinal Air Intake System only on Carlin EZ-1 burners.

Disconnect oil lines and nozzle lines from burner.
Remove fuel unit from burner housing.

Remove air shutter and air band from housing.
Mount gasket on burner as shown in figure.

Using the mounting bolts for the fuel unit, install the air box and fuel
unit on burner housing.

Reconnect oil lines and nozzle line to the burner.

. Connect the combustion air supply duct to the air box and secure. (Use

Field Controls Model CAS-1 Combustion Air Supply Duct Kit and install
as per Field Controls’ instructions.)

o ok W

© N

Burner adjustments with optional Air Intake System

1. After installing the air intake system, set the air box damper to the
burner firing rate. Firing rate will be higher than nozzle size for “-HP”
models because oil pump pressure is higher than 100 psi.

2. Follow the instructions in this manual for final adjustments to the burner
using combustion test instruments.

3. After completing combusiton testing, tighten the locking screw on the air
box to avoid accidental changes in the damper adjustment setting.

| WARNING Follow all manufacturers’ instructions carefully when install-
ing the air intake duct assembly. Failure to carefully follow all
instructions can result in hazardous operating conditions.

Installing optional air intake system (used only on
EZ-1 burners)

Figure 1

Rotate oil valve base 90°

Original@ (@/—New
position position
| g

Rotate base 90°

& Bend oil line
as shown

et 38
= a’ & )

8020 Bend oil line as shown ——

Carlin part number MNEZ123 Rev. 09/24/08
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2. Prepare site ¢ assemble burner

Verify clearances

Verify that the burner/appliance will maintain all clearances from combustible
construction and clearances for service/maintenance as required in the appliance
manual and applicable codes.

Verify that the vent system components maintain all necessary clearances to
combustible construction, including the correct design of thimbles and insulation
where penetrating combustible walls.

Verify combustion chamber

General guidelines

e |f retrofitting the burner to an appliance, install the burner in accordance with
the appliance instruction manual, when available. If no specific application data
is available from the appliance manufacturer, apply the guidelines in Table 3 to
check whether the burner is likely to work acceptably in the application.

e (lean all appliance flues and heating surfaces thoroughly, removing all soot
and scale.

e Seal all joints and gaps using furnace cement to prevent excess air infiltra-
tion.

Minimum combustion chamber dimensions
e llustrations A to C in Table 3 show different chamber configurations.

e mount burner (continued)

Do not attempt to fire the burner in a chamber with dimensions smaller than
shown in Table 3 unless the application has been specifically tested and listed
by the appliance manufacturer and/or Carlin.

Please notice the special requirements given in Table 3 notes.

Using chamber linings and lightweight chambers

When using refractory liners or lightweight chambers, use insulating-type
refractory rated 2300°F minimum.

You must install a target wall liner if flame length is close to the length of the
chamber.

Use a floor liner when possible. The floor liner will improve firing in most ap-
plications. Extend floor liner 3 to 4 inches up side wall.

Target wall liners — Corbel the top of target wall liners 172 to 2% inches deep
and extend at least 3 to 4 inches above the center of the flame.

Use pre-formed chamber liners when available.

For firing rates below 0.75 GPH, it is best to apply in a refractory-lined or
stainless tube (designed for application) chamber. Lining the floor and target
wall of the chamber with lightweight insulating refractory will accomplish the
same.

When conversion firing coal-fired units, install a combustion chamber in the
ashpit area, or fill ashpit with sand up to 2 inches above the “mud ring” of a
boiler (firing through the door). Install a lightweight refractory liner on the target
wall as in Table 3, Figure C. Make sure the minimum dimensions comply with
those listed.

Table 3  Burner retrofit applications — guidelines and minimum dimensions for combustion chambers

1 2 3 4 5 6

Firing rate L w C H DV
GPH Inches | Inches (3) | Inches Inches | Inches (5)
0.50 7 6 3 8 7
0.65 7.5 7 B85 9 7.5
0.75 8 7 3.5 9 8
0.85 9 7 Bi5) 9 8.5
1.00 10 8 4 10 9
1.10 11 8 4 10 9.5
1.25 12 8 4 10 10
1.35 18 8 4 10 11
1.50 14 8 4.5 11 12
1.65 15 9 4.5 11 13
1.75 16 9 4.5 11 14
2.00 17 9 4.5 11 15
2.25 18 10 5 12 16
2.50 19 10 5 12 17
Notes

1 Some tested appliances operate well with dimensions other than
above.

2 Generally, the application should be acceptable for dimensions as
large as 50% greater than the above.

3 Horizontal cylinder chambers should have a diameter at least as
large as the dimension in column 3.
Horizontal steel cylinder chambers should have diameters at least 1
to 4 inches larger than the dimension in column 3.

4 Wing walls are not recommended. Corbels can be beneficial to
heat distribution in some appliances.

5 DV is the minimum diameter for vertical cylinder chambers.

Carlin part number MNEZ123 Rev. 09/24/08
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A. Conversion firing coal-fired units
1. Install a combustion chamber in the ashpit area, or fill
ashpit with sand up to 2 inches above the "mud ring" of a
boiler (firing through door).
2. When firing through door, install a lightweight refractory
"target" onthe rear wall, as shown.

Sand

B. Conversion firing dry-base units

1. Applies to brick, refractory, precast and preformed
refractory fiber chambers. Lightweight, insulating-type
materials are preferred because of their quick warm-up.
Use material rated at least 2300°F.

2. Dimensions in the table can be exceeded without much
effect for dry-base units.

C. Conversion firing wet-base units

1. Apply recommendations here to prevent flame from
impinging on surfaces or being cooled too much by the
cool walls of the heat exchanger. Do not exceed

dimensions of table more than 50% to avoid flame
chilling.

2. Installaceramic fiber floor liner (extended 3 to 4 inches up
the side walls) and a ceramic fiber rear target the full
width of the back wall as well. Corbel the top of the target
1%" to 212" deep and extend at least 3 to 4 inches above
the center of the flame. Use preformed chambers and/or
targetwallsif available.

3. Setthe fuel unit pressure for approximately 150 PSIG and
use a nozzle rated about 20% less than the firing rate to
compensate for the higher pressure. This will improve
atomization, making the flame more intense, shorter and
hotter. Use a head bar matched for the nozzle size, but set

8004 the airband to match the firing rate.

-7 -



2. Prepare site -°

Inspect burner and components

Check the air tube length. Verify the usable length of the tube UTL will
be long enough (see “Mount burner in appliance”).

Visually inspect all burner components and wiring.
Verify that wiring is intact and leads are securely connected.

Assemble burner (when required)

Welded-flange burners

1.

Verify the bolt pattern on the appliance chamber matches the flange
pattern.

Verify the insertion depth (UTL) matches the depth of the appliance
opening (so the end of the air tube is flush with, or slightly short of, the
inside surface of the combustion chamber).

Universal (adjustable) flange burners

1.

Verify the flange mounting slots line up with the appliance bolts. See
Figure 2.

Slip the adjustable flange onto the air tube.

. Measure the distance from the inside of the combustion chamber to

the outside of the appliance mounting plate.

Position the universal flange at this distance from the end of the air
tube.

Tighten the locking screws finger tight.

. Insert the air tube/flange assembly into the appliance opening and level

the air tube with a spirit level. Adjust flange if needed.

The end of the air tube should be flush, or almost flush, with the inside
of the combustion chamber wall.

Verify the air tube is level and inserted the corrected depth. Adjust if
necessary. Then tighten the flange locking screws securely.

Remove the flange/air tube assembly from the opening.

Pedestal-mounted burners

1.

Check the diameter of the appliance opening. If larger than 4%z inches,
rebuild the opening so the open is reduced to 4% inches maximum.

Insert the air tube into the appliance opening as in Figure 3. Do not
attach air tube to housing yet.

Slide the tube in until the end of the tube is flush with, or up to % inch
short of, the inside of the combustion chamber.

assemble burner

-12 -

e mount burner (continued)

Verify that all burner components are in good condition.

| WARNING Do not install or operate the burner if any component is dam-

aged or if burner does not comply with the specifications of
Table 1, page 3, and other guidelines of this manual and the
appliance manual.

4. Level the air tube using a spirit level.

Mark the air tube position with a pen or pencil around the circumference

of the tube.

6. Remove air tube from the opening.

Figure 2 Universal flange mounting dimensions

Bolt circle 5% to 712"

|
// P 5%"to
\71/2..

é\Drin & tap
6

/

—-

3 holes -
-1

Appliance burner opening

~

I

8"

. I

11" L

Standard universal flange 9906

Figure 3 Mark insertion depth on air tube when using
universal flange mounting

When correctly positioned,

the end of the air tube will
be flush with, or just short of,
the inside wall of the com-
bustion chamber. Before
tightening flange screws,
level the air tube with a spirit
level.

Air tube

Universal flange

8006

] ik
“«— ) —_—

I

42" max

|

\- Flush to

" recess

)

[
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2. Prepare site -

Attach air tube to housing
1. The burner chassis is supplied with three screws mounted into the
housing.

2. Loosen these screws about three turns.

3. Slide the air tube onto the housing, aligning the J-notches in the tube
with the housing screws (Figure 4).

4. Turn the tube to engage the J-notches.
5. Tighten the screws.

Mount burner in appliance

Welded flange-mounted burner
1. Place gasket over burner air tube and insert burner into appliance
opening. Secure in place with hardware supplied with appliance.

| WARNING | Universal flange or pedestal mount — these insertion methods
are intended only for negative overfire pressure. For pressur-
ized firing, you must obtain a burner with a welded flange,
designed for use with the specific appliance. Failure to comply
could result in severe personal injury, death or substantial
property damage.

Universal flange-mounted burner
1. Place gasket over burner air tube.

2. Insert burner into appliance.

3. Verify burner is seated level and straight. Adjust flange slightly if neces-
sary.

4. Secure flange to appliance with hardware supplied with appliance.

Pedestal mounted burner
1. Adjust the pedestal legs so the air tube is level and the center of the
tube is at the same height as the center of the appliance opening.

2. Tighten the pedestal leg jam nuts.

Carlin part number MNEZ123 Rev. 09/24/08

assemble burner

e mount burner (continued)

Figure 4 Attaching air tube to burner chassis

3. Insert the burner/air tube into the appliance opening until pen/pencil
line is even with appliance front (so end of air tube is flush with, or
slightly short of, the inside of the chamber).

4., Seal the space around the air tube with furnace cement or equivalent
(Figure 5).

Figure 5 Seal opening around burner air tube when
pedestal mounting (burner shown with tube
attached to housing and installed)

Fill gap between tube
and opening using
furnace cement as
shown.

Y

4%2" max

\- Flush to

4" recess

)

[

(4) adjusting legs ——




3. Prepare burner

Removing/installing head assembly

| WARNING | Use care when handling burner components after the burner
has been firing. Components can be hot and could cause
severe personal injury.

You will need to remove the combustion head assembly for inspection of the
assembly, replacement of the oil nozzle or adjustment of electrodes.

To remove the assembly:
1. Loosen, and then rotate the two screw clamps securing the ignitor in
place. Swing the ignitor plate open.

2. Disconnect the nozzle line heater harness.
3. Unscrew the oil line fitting and thumb nut at the burner housing.

4. Pull the threaded end of the oil tube into the blower housing (Fig-
ure 6).

5. Rotate the assembly 180° so the electrodes are upside down. This
places the electrode insulators out of the way for easy removal.

6. Remove the combustion head assembly, as shown in Figure 6, by pulling
the assembly up and out of the housing.

7. Handle the assembly with care to avoid bending/moving the electrodes,
or damaging the electrode ceramic insulators.

8. Inspect the gasket on the bottom of the ignitor plate. The gasket prevents
air from escaping from the housing. Replace the gasket if not in good
condition.

9. Inspect the ignitor contact clips. Clean or replace if necessary to ensure
reliable contact with the electrodes.

To replace the combustion head assembly, reverse the

sequence above.

e Remember to put the assembly in upside down, so the electrode insula-
tors are out of the way.

e See Figure 7. You will have to lift the end of the assembly to guide it
through the reduced diameter throttle cone at the end of the air tube.
DO NOT FORCE.

CAUTION  (Jse care when tightening the oil line fitting to il tube extension.

Tighten securely, but do not cross-thread or over-tighten.

Install nozzle/check electrodes

1. Loosen the clamp screw on the retention ring assembly (see Figure 8).
Slide the retention ring assembly off of the nozzle adapter.

2. Install and tighten the nozzle shown in Table 1, page 4, for retrofit
applications. Install the nozzle given in the appliance manual when
application information for the EZ-1/2/3 oil burner is given.

3. Hold the nozzle adapter securely when removing or replacing the nozzle
(Figure 9). Take care not to damage the electrode insulators or to bend
the electrodes in the process.

-10 -
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Figure 6 Inserting/removing combustion head assembly

Rotate oil line
assembly 180° |~
before inserting.|

Figure 7 Inserting combustion head assembly

 Airtube
i Throttle rin
Combustion %/— 9 Combustion head assembly is

head b €] inserted upside down so
assembly electrodes insulators clear.

©

Lift end of combustion head
assembly so it can slide through
the throttle ring.

8007

Figure 8 Electrode placement, retention ring assembly and
nozzle adapter
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Wr/t/ ] ,\)/ o
!
®- %"

O
O s

Nozzle adapter
Clamp screw
8003 Retention ring assembly
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3. Prepare burner (ontinued)

| WARNING Inspect the nozzle adapter before replacing the nozzle. If the

threads have been damaged or shows score marks, replace
the nozzle line/adapter assembly.

Replace the retention ring assembly by slipping one of the riveted arms
through the gap between the electrode tips. Align this arm straight up,
with the ring clamp firmly against the nozzle adapter shoulder. Then
tighten the clamping screw.

Check the electrode settings. Position the electrodes as shown in Fig-

ure 8. These settings are critical in ensuring a reliable ignition. Once
the electrodes are set, check all clamps to be sure they are securely

Install head positioning bar

1.

The burner is supplied with up to seven calibrated bars that properly
position the head in the air tube. See the table below for head positioning
bars available.

The head positioning bars are stamped with a nozzle size range. Use a
positioning bar with the range that includes the nozzle size installed.
See Figure 10. Remove the existing bar (if installed) and replace with
the correct one.

Store any remaining bars in the rear of the burner to allow future nozzle
size change, if desired.

Model Range Head positioning bars available

a 1. _ 7options: 05 / 06-065 / 075 / 085100 / 1.10-1.25
EZ-1, EZ-1-HP 050165 GPH 110125 / 135150 / 1.65

EZ-2, EZ-2-HP 150-225GPH | 4options: 150 / 165175 / 2.00 / 2.25

EZ-3, EZ-3-HP 2.00-2.50GPH | 3options: 200 / 225 / 250

Adjust air band (initial setting)

1.

The air band is marked in GPH oil (initially set to the burner nozzle size).
Loosen the locking screw and move the air band until the pointers line
up with the burner nozzle size (GPH). See Figure 11.

NOTE: For high altitude installations above 2,000 feet, increase the
air supply setting 4% for each 1,000 feet above 2,000 feet above sea
level.

The burner is now adjusted to the approximate air band setting for the
nozzle size indicated. When you check combustion with instruments
during start-up or servicing, you may have to adjust the air band slightly
to achieve the desired efficiency. See “Adjust burner using test instru-
ments,” page 22.

For EZ-1 burners equipped with the optional Air Intake System, set the
air boot to the burner firing rate. Note that this a larger value than the
nozzle size for “-HP” burners.

Carlin part number MNEZ123 Rev. 09/24/08

Figure 9 Carefully support the nozzle adapter when
remouving or installing nozzle
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3. Prepare burner (continued)

Inspect/install fuel supply

CAUTION  |hspect the oil supply system. Ensure that the fuel lines are

correctly sized and installed and that the fuel flow is unob-
structed, the oil tank is clean and only # 1 or # 2 heating oil
are supplied. Failure to supply a reliable oil flow could result
in loss of heat and potential severe equipment damage.

General guidelines:

e \When installing oil lines, use continuous runs of heavy-wall copper
tubing if possible.

e (Check fuel unit (oil pump) data sheet for recommended line sizing, lift
limitations and maximum length.

e (heck all connections and joints to ensure they are air-tight.
e Use flare fittings. Do NOT use compression fittings.

e Never use pipe sealing tape. Fragments can break off and plug fuel line
components.

e |nstall a shut-off valve at the tank and one near the burner. (Use fusible
handle design valves when possible or when required by codes.)

e |nstall a large capacity fuel filter (rated for 50 microns or less) near the
burner.

Fuel unit bypass plug

| WARNING | The fuel unit is shipped ready for a one-line oil system
(bypass plug is shipped loose). Install the bypass plug only if
connecting to a two-line oil system. Operating with the plug
in place on a one-line system will damage the fuel unit and
could lead to oil leakage and fire hazard.

If the fuel line or fuel supply is above burner, never exceed
3 psia pressure at the fuel unit inlet. Install a suitable OSV to
reduce the pressure. Operating the fuel unit with higher inlet
pressure could result in fuel unit seal damage, oil leakage
and potential fire hazard.

Nozzle line heater

e (il burners often operate in spaces where temperatures tend to be
cool, typically 60°F or lower. Cool oil has higher viscosity, which can
affect atomization, ignition, combustion and fuel consumption. The
nozzle line heater avoids this problem by heating the nozzle line oil to
between 120°F and 130°F, resulting in smoother ignition and improved
combustion.

-12 -
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e The nozzle line heater needs power when the burner is in standby (no
call for heat from the appliance). Make sure the nozzle line heater is
powered directly from the 120 vac HOT line, not through the appliance
operating control circuit. The nozzle line heater wiring should be shown
on the wiring diagram supplied with the appliance/burner unit.

e The nozzle line heater is supplied with an electrical disconnect harness,
allowing removal of the combustion head assembly without discon-
necting wires. Position the heater harness disconnect in the rear of
the blower housing, above the blower access cover. The wire leads to
the disconnect route through the side of the housing into the junction
box.

When first starting the burner, or after the service switch has
been off for some time, the heater requires about 15 minutes
to bring the oil to operating temperature.

One-line fuel system requirements

See Figure 12. The standard burner fuel unit is a single-stage, 3450-RPM
oil pump. Apply this fuel unit only on one-line systems where the fuel sup-
ply is on the same level with, or higher than, the burner. This ensures oil
flow by gravity. Also make sure the total lift does not exceed 8 feet (height
difference from bottom of oil tank to fuel unit). For other conditions, you
must provide a two-line fuel system. You may also have to change the fuel
unit to a two-stage type.

Figure 12 One-line fuel system

Air
vent I~
1%" minimum
Fill
pipe
Fuel unit
S
Shut-off valve n?;:?.c?itﬂ
Inlet >
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3. Prepare burner (continued)

Two-line fuel system requirements

See Figure 13 and Table 4. Use Table 4 only for burners equipped with
Suntec fuel units. For burners using other fuel units, read the fuel unit
manufacturer’s data sheet to determine maximum lengths and lifts.

The standard burner fuel unit is a single-stage, 3450-RPM oil pump. Use
this fuel unit only on two-line oil systems that do not exceed the total
tubing lengths allowed in Table 4 (for Suntec fule units only). For longer
systems (or where lift exceeds 10 feet), replace the one-stage fuel unit
with a two-stage unit.

Always size fuel lines using an oil flow rate based on the fuel unit gearset ca-
pacity, not the burner firing rate. See fuel unit data sheet for information.

Install the fuel unit bypass plug when connecting to a two-line
system. The plug is shipped in a bag attached to the fuel unit,
along with a fuel unit data sheet.

Table 4  Two-line fuel system maximum lengths for 3/8”
and 1/2” OD copper tubing distribution. Use only
for burners equipped with Suntec fuel units. See
fuel unit data sheet for any other fuel unit.

Max. total length of tubing, feet
(including both horizontal and vertical)
Lift ) i )
(feet) Single-stage fuel unit Two-stage fuel unit
3/8” tubing 1/2” tubing 3/8” tubing 1/2” tubing
0 84 100 93 100
2 73 100 85 100
4 63 100 77 100
6 52 100 69 100
8 42 100 60 100
10 31 100 52 100
12 44 100
14 36 100
NOT recommended —
use two-stage fuel unit
16 27 100
18 - 76

Carlin part number MNEZ123 Rev. 09/24/08

Figure 13 Two-line fuel system

Air vent
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Perform checkout procedures

Verify before starting burner:
| WARNING | Should overheating or an emergency occur, immediately:

e Shut off oil supply line valve.

e Under some circumstances power should remain on for
water pumps or blowers. Determine proper response before
attempting start-up.

e |f burner fails ignition on several attempts, use burner
blower to purge appliance chamber before restart.

Checklist
[ Burner/appliance installed per appliance instruction manual?

[ Burner nozzle and head positioning bar verified against Table 1, page 4,
or appliance manufacturer’s instructions?

@ Burner/appliance installed per all applicable codes?

O Installation site has adequate combustion/ventilation air openings and
vent system?

Fuel supply line in good condition and sized/designed correctly?
Oil tank has oil and oil line valves are open.
Wiring installed per burner/appliance instructions?

Burner, appliance and all components inspected and in good condi-
tion?

I I Wy
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4. Wire burner ¢ start burner — 48245 primary control

Wire burner — 48245 primary control

1.

All wiring must comply with:

e |nthe U.S — the National Electrical Code, ANSI Z223.1/NFPA 54.

e |n Canada — the Canadian Electrical Code Part 1, CSA standard C22.1.
e All applicable local codes/standards.

Wire the burner following Figure 14 and any special instructions or wiring
diagram provided with the appliance, burner or other components.

The burner requires a 120 vac/60 Hz/single-phase power supply, with at least
a 5-awp fuse. The current draw (equipped with Carlin PSC motor) will be ap-
proximately 2.5 Avps.

The 48245 thermostat terminals provide a power source. Never apply external
power to these terminals under any circumstances. To avoid this problem when
using zone valves, disconnect field wires from 48245 thermostat terminals.
Then connect a voltmeter across wires. Operate all zones and verify that there
is never a voltage reading at the meter. A voltage reading indicates incorrect
wiring that must be corrected before attempting to operate the burner.

Make sure the burner and appliance are correctly wired and the line switch is
properly fused for the load.

To start burner

m Do not start the burner if the combustion chamber contains

—_

oil or oil vapor.
Turn service switch OFF.
Perform inspections and checkouts on pages 14 and 15.

Slip one end of a 3/16-inch I.D. clear plastic hose over end of bleed valve, the
other end into a container. Then open bleed valve.

Set thermostat (operating controls) to call for heat.
Turn service switch ON.

Bleed oil line until plastic line is free of bubbles; then another 15 seconds longer.
(Should the primary control timing cause a lockout during purging, restart the
burner following the primary control data sheet instructions.)

Close bleed valve. The burner should cycle through the sequence given in the
primary control data sheet.

Perform primary control flame failure lockout and safety timing tests per instruc-
tions in primary control data sheet.

Should control/burner fail to operate correctly, see page 15 for suggestions in
troubleshooting.

Figure 14 Burners up to 3.0 GPH only, wiring using Carlin 48245 primary control (see appliance manual or separate wiring
information for burner equipped with a primary control not covered in this manual)
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thermostat (anticipator
setting 200 mA), or as
shown on appliance
wiring diagram
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L— 120 VAC/1-PHASE/60-Hz,
fused with 5-amp fuse
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Wires from bottom of 48245 ;;

Wire
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Start-up & operation

warninG

Power ON

Reset

Stand-by

Call for heat

Burner on

TFI

Run

Lockout

To Reset

Flame failure

Burner off

Stand-hy

Power loss

Do not start the burner if the combustion
chamber contains oil or oil vapor.

Per UL requirements, the control will not
turn on if the cad cell senses flame during
the self-test. If the cad cell sees light (flame)
at the beginning of a cycle, the control will
wait until it no longer senses the problem.

Open all manual oil line valves. Close the line
switch.

Press and hold the reset button for 3 seconds,
then release. This will reset the control at any
time during its operation.

(No call for heat) Control waits for power to
be applied to the black wire (from appliance
limit circuit). The circuit across terminals T-T
will also have to close for burner to start.

Set thermostat (or aquastat) to call for heat.
The limit circuit must provide power to the
black wire and the circuit between terminals
T-T must be closed.

The ignitor and motor start. (The ignitor re-
mains on throughout the call for heat cycle.)

The cad cell must sense flame within the
control’s trial for ignition (TFI) timing — 45
seconds.

The burner continues firing during call for heat
if the cad cell senses flame.

If cad cell does not sense flame within the TFI
timing (45 seconds), lockout occurs. The red
LED indicator turns on.

Red LED fully on indicates lockout (approxi-
mately 20 seconds after motor and ignitor
turn off). If power is interruped to the
control before the Red LED turns fully on,
the control will reset without the reset
button being pushed.

To reset after lockout, push in and hold reset
button for 3 seconds, then release. This will
reset control at any time during operation.

If the cad cell loses flame signal during op-
eration (after the TFI), control will lockout if
flame is not established within 45 seconds.

Set thermostat (or aquastat) to stop call for
heat. The burner shuts off within 2 seconds
after end of call for heat.

Control remains in stand-by mode until limit
circuit sends power to the black wire and T-T
circuit closes (call for heat).

If power to control/burner is interrupted dur-
ing a normal run cycle, the control will begin
a normal cycle again after power is restored.

Carlin part number MNEZ123 Rev. 09/24/08

Service & Troubleshooting

Burner (control) will not come on

No power to control
e Check line voltage to the control (at least 102 vac).
* Check all electrical connections.

Control is in lockout (red LED on)
e Press the reset button for 3 seconds.

CAD cell seeing light
e Remove one lead from FF terminal on the control. Press and
hold the reset button for 3 seconds. If voltmeter shows power
between control white and black wires, and T-T circuit is closed,
but control does not start, replace the control.
If control does not start when receiving power on the black
wire and T-T circuit is closed, check for:

e light is leaking into the burner housing, or

e CAD cell is defective, or

e there is a problem with the CAD cell wiring or holder.

e |f appliance was recently shut down, CAD cell may see re-
sidual hot spots in chamber.
To troubleshoot:

e Check CAD cell by unplugging it and measuring the
resistance across its pins: dark resistance at least 50 koHws;
room light resistance less than 10 koxms. Replace if
necessary. If the CAD cell functions properly, reinstall the
cell and close the burner housing.

e Check for stray light by measuring the CAD cell resistance
looking into the inactive combustion chamber. It should read
at least 50 koHwms.

Control will not reset
e |f the control will not reset, the Safety Monitoring Circuit may be
detecting an internal control problem. Replace the control.

Repeated flame failures (burner lights, but shuts
down)

Check for:
e CAD cell is defective.
e Air leaking into oil line causing flame out — Check oil line con-
nections and filter gasket.
e Defective nozzle causing flame to be erratic — Change nozzle.
Check for proper air band setting and draft.

e Excessive back pressure causing flame to be erratic — Check
appliance and flue for sooting/plugging.

Control locks out after TFI

Check for:

¢ No oil to burner — Check oil supply, filter, lines.

e Shorted electrodes — Inspect for cracked porcelain and re-
place as needed.

e Poor spark — Check electrode spacing and condition per
burner manual. Replace or realign if necessary.

* Nozzle clogged — Replace nozzle.

e Airflow too high — Check air band setting.

¢ Ignitor module defective — Replace if no spark.

e CAD cell defective.

e Qil valve (if used) stuck in closed position.

e Check wiring connections.

-15-
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4. Wire burner ¢ start burner — 40200

or 42230 primary control

Wire burner — 40200 primary control To start burner

42230 primary control
1. All wiring must comply with:

e |nthe U.S — the National Electrical Code, ANSI Z223.1/NFPA 54.

e In Canada — the Canadian Electrical Code Part 1, CSA standard C22.1.

e Al applicable local codes/standards. 2.
2. Wire the burner following Figure 15 and any special instructions or wiring

diagram provided with the appliance, burner or other components.

3. The burner requires a 120 vac/60 Hz/single-phase power supply, with at least 4.
a 5-awp fuse. The current draw (equipped with Carlin PSC motor) will be ap- 5
proximately 2.5 Avps.

4. The 40200 ro 42230 thermostat terminals provide a power source. Never ap-
ply external power to these terminals under any circumstances. To avoid this
problem when using zone valves, disconnect field wires from 40200 or 42230
thermostat terminals. Then connect a voltmeter across wires. Operate all zones /.
and verify that there is never a voltage reading at the meter. A voltage reading
indicates incorrect wiring that must be corrected before attempting to operate 8.
the burner.

5. Make sure the burner and appliance are correctly wired and the line switchis 9.
properly fused for the load.

m Do not start the burner if the combustion chamber contains

oil or oil vapor.
Turn service switch OFF.
Perform inspections and checkouts on pages 16 and 17.

Slip one end of a 3/16-inch I.D. clear plastic hose over end of bleed valve, the
other end into a container. Then open bleed valve.

Set thermostat (operating controls) to call for heat.
Turn service switch ON.

Bleed oil line until plastic line is free of bubbles; then another 15 seconds longer.
(Should the primary control timing cause a lockout during purging, restart the
burner following the primary control data sheet instructions.)

Close bleed valve. The burner should cycle through the sequence given in the
primary control data sheet.

Perform primary control flame failure lockout and safety timing tests per instruc-
tions in primary control data sheet.

Should control/burner fail to operate correctly, see page 17 for suggestions in
troubleshooting.

Figure 15 99FRD, 100CRD, and 102CRD burners wiring using Carlin 40200 or 42230 primary control (see appliance
manual or separate wiring information for burner equipped with a primary control not covered in this manual)

Jumper or 24 VAC to _
thermostat (anticipator @ 1
setting 200 mA), or as | 1

Va .l

shown on appliance 1 1
wiring diagram | |

P 40200
or
42230

40200
42230

Qil primary control

7
% % Cad cell sensor

Appliance limit circuit

Burner
motor

A\
-

Line switch
(by others)

Prise

\ v
Junction box at appliance

1 Electrodes
o
LN
1 -
. Ignitor
1
]
Lo Jdo o |oivane

White (if used)

White

L— 120 VAC/1-PHASE/60-Hz,
fused with 5-amp fuse

P |

[— === 120 VAC Chase
Installer wiring \ assis
ground

Burner junction box /
9340
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Start-up & operation

Power ON

Reset

Stand-by

Call for heat

Burner on

TFI

Run

Lockout

To Reset

Flame failure

Burner off

Stand-by

Power loss

Do not start the burner if the combustion
chamber contains oil or oil vapor.

Per UL requirements, the control will not turn
on if the cad cell senses flame during the self-
test. If the cad cell sees light (flame) at the
beginning of a cycle, the control will wait until
it no longer senses the problem.

Open all manual oil line valves. Close the line
switch.

Press and hold the reset button for 3 seconds,
then release. This will reset the control at any
time during its operation.

(No call for heat) Control waits for power to be
applied to the black wire (from appliance limit
circuit).

Set thermostat (or limit) to call for heat. Ther-
mostat circuit must be closed and power com-
ing to black wire from limit circuit.

The ignitor and motor start.

The cad cell must sense flame within the control’s
trial for ignition (TFI) timing — 15 seconds for
40200 control or 30 seconds for 42230 control.
After cad cell senses flame, the ignitor stays on
another 10 seconds (flame stabilization period).

The burner continues firing during call for heat if
the cad cell is sensing flame.

If cad cell does not sense flame within the TFI
timing (15 or 30 seconds), lockout occurs.

Push inand hold reset button for 3 seconds, then
release. This will reset control at any time during
operation.

If the cad cell loses flame signal during opera-
tion (after the TFI), the burner shuts off within
1.3 seconds. Recycle: After 60 to 90 seconds
the control will restart (Burner on mode).

Set thermostat (or aquastat) to stop call for heat.
The burner shuts off within 2 seconds after end
of call for heat.

Control remains in stand-by mode until limit cir-
cuit sends power to the black wire and T-T cir-
cuit closes (call for heat).

If power to control/burner is interrupted during
a normal run cycle, the control will begin a nor-
mal cycle again after power is restored.

Carlin part number MNEZ123 Rev. 09/24/08

Service & Troubleshooting

Burner (control) will not come on

No power to control
» Check line voltage to the control (at least 102 vac).
» Check all electrical connections.

Control is in lockout
e Press the reset button for 3 seconds.

CAD cell seeing light
e Remove one lead from FF terminal on the control. Press and hold
the reset button for 3 seconds. If voltmeter shows power between
control white and black wires, and T-T circuit is closed, but control
does not start, replace the control.
If control starts when receiving power on the black wire and T-T
circuit is closed, check for:

light is leaking into the burner housing, or

CAD cell is defective, or

there is a problem with the CAD cell wiring or holder.

If appliance was recently shut down, CAD cell may see residual
hot spots in chamber.
To troubleshoot:

Check CAD cell by unplugging it and measuring the resis-
tance across its pins: dark resistance at least 50 koHms; room
light resistance less than 10 koxms. Replace if necessary. If the
CAD cell functions properly, reinstall the cell and close the
burner housing.

Check for stray light by measuring the CAD cell resistance
looking into the inactive combustion chamber. It should read
at least 50 koHwms.

Control will not reset

e |f the control will not reset, the Safety Monitoring Circuit may be
detecting an internal control problem. Replace the control.

Repeated flame failures (burner lights, but shuts

down)

Check for:

CAD cell is defective.

Air leaking into oil line causing flame out — Check oil line con-
nections and filter gasket.

Defective nozzle causing flame to be erratic — Change nozzle.
Excessive airflow or draft causing flame to leave burner head

Check for proper air band setting and draft.

Excessive back pressure causing flame to be erratic — Check
appliance and flue for sooting/plugging.

Control locks out after TFI
Check for:

No oil to burner — Check oil supply, filter, lines.

Shorted electrodes — Inspect for cracked porcelain and replace
as needed.

Poor spark — Check electrode spacing and condition per burner
manual. Replace or realign if necessary.

Nozzle clogged — Replace nozzle.

Airflow too high — Check air band setting.

Ignitor module defective — Replace if no spark.

CAD cell defective.

Oil valve (if used) stuck in closed position.

Check wiring connections.

-17 -
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4. Wire burner ¢ start burner — 50200 primary control

Wire burner — 50200 primary control

1.

All wiring must comply with:

e |nthe U.S — the National Electrical Code, ANSI Z223.1/NFPA 54.

e |n Canada — the Canadian Electrical Code Part 1, CSA standard C22.1.
e All applicable local codes/standards.

Wire the burner following Figure 16 and any special instructions or wiring
diagram provided with the appliance, burner or other components.

The burner requires a 120 vac/60 Hz/single-phase power supply, with at least
a 5-awp fuse. The current draw (equipped with Carlin PSC motor) will be ap-
proximately 2.5 Avps.

The 50200 thermostat terminals provide a power source. Never apply external
power to these terminals under any circumstances. To avoid this problem when
using zone valves, disconnect field wires from 50200 thermostat terminals. Then
connect a voltmeter across terminals. Operate all zones and verify that there
is never a voltage reading at the meter. A voltage reading indicates incorrect
wiring that must be corrected before attempting to operate the burner.

Alarm terminals provide a 24 vac-rated dry contact, suitable for use with security/
fire alarm systems such as Carlin SecureHeat™.

Make sure the burner and appliance are correctly wired and the line switch is
properly fused for the load.

To start burner

m Do not start the burner if the combustion chamber contains

—_

oil or oil vapor.
Turn service switch OFF.
Perform inspections and checkouts on pages 18 and 19.

Slip one end of a 3/16-inch I.D. clear plastic hose over end of bleed valve, the
other end into a container. Then open bleed valve.

Set thermostat (operating controls) to call for heat.
Turn service switch ON.

Bleed oil line until plastic line is free of bubbles; then another 15 seconds longer.
(Should the primary control timing cause a lockout during purging, restart the
burner following the primary control data sheet instructions.)

Close bleed valve. The burner should cycle through the sequence given in the
primary control data sheet.

Perform primary control flame failure lockout and safety timing tests per instruc-
tions in primary control data sheet.

Should control/burner fail to operate correctly, see page 19 for suggestions in
troubleshooting.

Figure 16 99FRD, 100CRD, and 102CRD burners wiring using Carlin 50200 primary control (see appliance manual or
separate wiring information for burner equipped with a primary control not covered in this manual)

Jumper or 24 VAC to - _ /,
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setting 200 mA), or as | — (/ carllnm
shown on appliance Lo o I Lt
wiring diagram 1 PR | | PR s 50200
| —mmmmm—————— -_E@j T i R T ‘
B et =\F [T (l\)/ll:chDrocesstorl
| — Il primary control
Dry contacts to alarm  _ _ =0l F 50200 primary
circuit (24 v AC or DC, ! —=QO= | F
maxload 2 AMPS) @ lem e m e m e mmm o — H =S5 |A
e — — —32553 A
P )

L 120 VAC/1-PHASE/60-HZ,

ar

Cad cell sensor

%

Appliance limit circuit

Wires from bottom of 50200

Burner
motor
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-

Line switch
(by others)

Prise

\ v
Junction box at appliance

1 Electrodes
o
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1 -
. Ignitor
1
]
Lo Jdo o |oivane

White (if used)
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fused with 5-amp fuse

P |
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Chassis

/ 9950

Burner junction box
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Start-up & operation

NOTICE

NOTICE

Power ON
O ® self-test 1

Stand-by

O ® call for heat

Self-test 2

Burner on
TFI

Run
® @ Lockout

To Reset

OG Latch-up

. Flame failure

End cycle
Stand-hy

Do not start the burner if the combustion chamber contains oil or
oil vapor.

Per UL requirements, the control will not turn on if the cad cell
senses flame during the self-test. If the cad cell sees light, the
control will remain in self-test mode until the cad cell no longer
senses light (flame). The amber LED will remain on, but blink off
momentarily @ every 3 to 4 seconds.

Check 50200 control label for trial for ignition (TFl)timing.

Open all manual oil line valves. Close the line switch. (If Red light
turns on constant @), control is in lockout. See below to reset.)

(Revision B controls only) Each time the limit circuit sends power
to the black wire, the control performs a “boot-up” test to verify
internal operation. About 4 seconds after power application, the
amber LED turns on. The test continues for about 6 more seconds.
If the test fails, the control turns the amber LED off and repeats this
test sequence until successful. (This test occurs on every call for
heat cycle if burner is operated by a limit control (terminals “T-T”
jumpered).

(Thermostat circuit open, limit circuit closed) If Self-test 1 is
successful, amber LED turns off and control waits for thermostat
circuit to close.

Set thermostat to call for heat. Thermostat circuit must close (and
black wire must receive power from the limit circuit).

The amber LED turns on. For the first 3 to 4 seconds, the control
performs a self-test. If the cad cell senses flame, the control
repeats this test until flame is no longer detected. During this time,
the amber LED remains on, but blinks off momentarily @) every 3
to 4 seconds. If the control detects motor contacts closed, lockout
oceurs.

After the self-test, amber LED turns off. The ignitor starts, followed
1 second later by the mator. (This delay compensates for sluggish
start-up of some AC transformers.)

The cad cell must sense flame within the TFI time limit (trial for
ignition). After cad cell senses flame, the ignitor stays on another
10 seconds (flame stabilization period).

The burner continues firing during call for heat if the cad cell
senses flame. LED’s are off during normal running.

If cad cell does not sense flame within 15 seconds after burner
starts, lockout occurs. The control turns the red LED on constant,
and closes the alarm contact.

Push in and hold reset button for 1 second, then release.

If the control locks out 3 times during a single call for heat, latch-
up occurs. The control turns on both the amber and red LED's
constant. You must use the special procedure below to reset the
control after latch-up.

Reset after latch-up — Only a qualified service technician should
attempt to reset the control after latch-up. The problem that
caused the repeated burner probiems must be corrected before
returning the burner to normal operation.

Push in and hold the reset button for about 10 seconds. The amber
and red LED’s will begin to flash alternately.

After the LED's begin flashing, continue holding the reset button for
about another 20 seconds. The LED's will turn off. Release the
reset button and the control will restart. (Releasing the button
before the LED's turn off will cause the control to remain in latch-
up.)

The 50200 control will not reset from lockout or latch-up if power
is interrupted.

If the cad cell loses flame signal during operation (after the TFI),
the red LED flashes. The burner shuts off within 2 seconds.
Recycle: Control waits for 65 seconds (with red LED flashing),
then begins again at Self-test 2. Red LED goes off ®.

Set thermostat (or aquastat) to stop call for heat. The burner shuts
off within 2 seconds after end of call for heat.

Control remains in stand-by mode until limit circuit sends power to
the black wire (call for heat).

Carlin part number MNEZ123 Rev. 09/24/08

Model 50200 diagnostic LED’s

- Red OFF
— Amber OFF

@ —Red ON
O - Amber ON

® - Red FLASHING
@® - Amber FLASHING

@) - Amber BLINKING (blinks off momentarily every 3 to 4 seconds)

Service & Troubleshooting

Burner (control) will not come on

®O

No power to control

Check line voltage to the control (at least 102 vac).
Check all electrical connections.

Control is in lockout

Red LED will be on. Press the reset button for 1 second.
If the control returns immediately to lockout, The Safety
Monitoring Circuit may have detected an internal control
problem. Replace the control.

CAD cell seeing light

Amber LED blinks off each 3 to 4 seconds. Remove one
yellow lead from FF terminal on the control.

If the amber LED remains on @) with a wire detached, the
control is defective.

If amber LED goes off @, control is OK, and:

e light is leaking into the burner housing, or

e CAD cell is defective, or

e there is a problem with the CAD cell wiring or holder.

¢ |f appliance was recently shut down, CAD cell may see
residual hot spots in chamber.

To troubleshoot:

e Check CAD cell by unplugging it and measuring the
resistance across its pins: dark resistance at least 50
koHms; room light resistance less than 10 koHws.
Replace if necessary. If the CAD cell functions
properly, reinstall the cell and close the burner
housing.

e Check for stray light by measuring the CAD cell
resistance looking into the inactive combustion
chamber. It should read at least 50 koHms.

Repeated flame failures (® ® flashing red LED)
Check for:

CAD cell is defective.

Air leaking into oil line causing flame out — Check oil line
connections and filter gasket.

Defective nozzle causing flame to be erratic — Change nozzle.
Excessive airflow or draft causing flame to leave burner head
— Check for proper air band setting and draft.

Excessive back pressure causing flame to be erratic — Check
appliance and flue for sooting/plugging.

Control locks out after TFl (® @ red LED on)
Check for:

No oil to burner — Check oil supply, filter, lines.

Shorted electrodes — Inspect for cracked porcelain and re-
place as needed.

Poor spark — Check electrode spacing and condition per
burner manual. Replace or realign if necessary.

Nozzle clogged — Replace nozzle.

Airflow too high — Check air band setting.

Ignitor module defective — Replace if no spark.

CAD cell defective.

Qil valve (if used) stuck in closed position.

Check wiring connections.
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4. Wire burner ¢ start burner — 60200 primary control

Wire burner — 60200 primary control

1.

All wiring must comply with:

e |nthe U.S — the National Electrical Code, ANSI Z223.1/NFPA 54.

e |n Canada — the Canadian Electrical Code Part 1, CSA standard C22.1.
e All applicable local codes/standards.

Wire the burner following Figure 17 and any special instructions or wiring
diagram provided with the appliance, burner or other components.

The burner requires a 120 vac/60 Hz/single-phase power supply, with at least
a 5-avp fuse. The current draw (equipped with Carlin PSC motor) will be ap-
proximately 2.5 awps.

The 60200 thermostat terminals provide a power source. Never apply external
power to these terminals under any circumstances. To avoid this problem when
using zone valves, disconnect field wires from 60200 thermostat terminals. Then
connect a voltmeter across terminals. Operate all zones and verify that there
is never a voltage reading at the meter. A voltage reading indicates incorrect
wiring that must be corrected before attempting to operate the burner.

Alarm terminals provide a 24 vac-rated dry contact, suitable for use with security/
fire alarm systems such as Carlin SecureHeat™.

Make sure the burner and appliance are correctly wired and the line switch is
properly fused for the load.

To start burner
m Do not start the burner if the combustion chamber contains

oil or oil vapor.
Turn service switch OFF.
Perform inspections and checkouts on pages 20 and 21.

Slip one end of a 3/16-inch I.D. clear plastic hose over end of bleed valve, the
other end into a container. Then open bleed valve.

Set thermostat (operating controls) to call for heat.
Turn service switch ON.

Bleed oil line until plastic line is free of bubbles; then another 15 seconds longer.
(Should the primary control timing cause a lockout during purging, restart the
burner following the primary control data sheet instructions.)

Close bleed valve. The burner should cycle through the sequence given in the
primary control data sheet.

Perform primary control flame failure lockout and safety timing tests per instruc-
tions in primary control data sheet.

Should control/burner fail to operate correctly, see page 21 for suggestions in
troubleshooting.

Figure 17 99FRD, 100CRD, and 102CRD burners wiring using Carlin 60200 primary control (see appliance manual or
separate wiring information for burner equipped with a primary control not covered in this manual)

Jumper or 24 VAC to _ —— /’
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maxload 2 AMPS) @ lem e m e m e mmm o — H =S5 |A
e — — —-E®j A

|
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_____________ Burner
I- [ Cmm vl -l Gy \ motor
1 |
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fused with 5-amp fuse ! - Nozzle
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— = 120 VAC "—-——G )
Installer wiring \ Chassis o /
_____ 24 VAC ground Burner junction box w0
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Start-up & operation

Cwanino|

Power ON
O ® seli-test 1

Stand-hy
0 Call for heat

Self-test 2

Burner on

Pre-purge

TFI

Run
0 Lockout

To Reset

QQ Latch-up

® @® Flame failure

Post-purge

Stand-by

Do not start the burner if the combustion chamber contains oil or oil
vapor.

Per UL requirements, the control will not turn on if the cad cell senses
flame during the self-test. If the cad cell sees light, the control will
remain in self-test mode until the cad cell no longer senses light (flame).
The amber LED will remain on, but blink off momentarily @) every 3 to
4 seconds.

Check 60200 control label for trial for ignition (TFI), pre-purge and post-
purge timings.

Open all manual oil line valves. Close the line switch. (If Red LED turns on
constant @), control is in lockout. See below to reset.)

(Revision B controls only) The control performs a “boot-up” test to
verify internal operation each time power is applied to the red/white wire.
About 4 seconds after power application, the amber LED turns on. The
test continues for about 6 more seconds. If the test fails, the control
turns the amber LED off and repeats this test sequence until successful.

(No call for heat) If Self-test 1 is successful, amber LED turns off and
control waits for heat call.

Set thermostat (or limit) to call for heat. Thermostat circuit must be
closed and power coming to black wire from limit circuit.

The amber LED turns on. For the first 3 to 4 seconds, the control
performs a self-test. If the cad cell senses flame, the control repeats this
test until flame is no longer detected. During this time, the amber LED
will remain on, but blink off momentarily @) every 3 to 4 seconds. If the
control detects motor contacts closed, lockout occurs.

After the self-test, amber LED turns off. The ignitor starts, followed 1
second later by the motor. (This delay compensates for sluggish start-up
of some Ac transformers.)

The oil valve opens after the valve delay-on period (pre-purge). (For oil
valve delay on operation, wire oil valve to the violet lead. If not using an
oil valve, cap the violet lead to automatically disable pre-purge and post-
purge.)

The cad cell must sense flame within the TFI time limit (trial for ignition).
After cad cell senses flame, the ignitor stays on another 10 seconds
(flame stabilization period).

The burner continues firing during call for heat if the cad cell senses
flame. Both LED’s are off during normal running.

If cad cell does not sense flame within the TFI time limit after burner
starts, lockout occurs. The control turns the red LED on constant, and
closes the afarm contact.

Push in and hold reset button for 1 second, then release.

If the control locks out 3 times during a single call for heat, latch-up
occurs. The control turns on both the amber and red LED's constant.
You must use the special procedure below to reset the control after
latch-up.

Reset after latch-up — Only a qualified service technician should
attempt to reset the control after latch-up. The problem that caused
the repeated burner probiems must be corrected before returning the
burner to normal operation.

Push in and hold the reset button for about 10 seconds. The amber and
red LED’s will begin to flash alternately.

After the LED's begin flashing, continue holding the reset button for
about another 20 seconds. The LED's will turn off. Release the reset
button and the control will restart. (Releasing the button before the
LED's turn off will cause the control to remain in latch-up.)

The 60200 control will not reset from lockout or latch-up if power is
interrupted.

If the cad cell loses flame signal during operation (after the TFI), the red
LED flashes. The oil valve closes within 2 seconds. The mator remains
on for the motor delay off period, then shuts off. (If no oil valve is wired
to the control, the burner shuts down within 2 seconds.) Recycle:
Control waits for 65 seconds (with red LED flashing), then begins again
at Self-test 2. Red LED goes off ®.

Set thermostat (or aquastat) to stop call for heat. The oif valve (if
installed) will turn off within 2 seconds. The mator remains on for the
motor delay off period (post-purge), then turns off. (If no oil valve is
wired to the control, the burner shuts off within 2 seconds after end of
call for heat. There is no post-purge.)

Control remains in stand-by mode until limit circuit sends power to the
black wire and thermostat circuit closes (call for heat).

Carlin part number MNEZ123 Rev. 09/24/08

Model 60200 diagnostic LED’s

- Red OFF
— Amber OFF

@ - Red ON
O - Amber ON

® - Red FLASHING
@® - Amber FLASHING

€ - Amber BLINKING (blinks off momentarily every 3 to 4 seconds)

Service & Troubleshooting

Burner (control) will not come on

@O

No power to control

Check line voltage to the control (at least 102 vac).
Check all electrical connections.

Control is in lockout

Red LED will be on. Press the reset button for

1 second.

If the control returns immediately to lockout, the
Safety Monitoring Circuit may have detected an
internal control problem. Replace the control.

CAD cell seeing light

Amber LED blinks off each 3 to 4 seconds. Remove
one yellow lead from FF terminal on the control.
If the amber LED remains on @ with a wire detached,
the control is defective.
If amber LED goes off ®), control is OK, and:
¢ light is leaking into the burner housing, or
e CAD cell is defective, or
o thereisa problem with the CAD cell wiring or holder.
¢ |fappliance was recently shut down, CAD cell may
see residual hot spots in chamber.
To troubleshoot:
¢ Check CAD cell by unplugging it and measuring
the resistance across its pins: dark resistance at
least 50 koHms; room light resistance less than 10
koHms. Replace if necessary. If the CAD cell
functions properly, reinstall the cell and close the
burner housing.
¢ Check for stray light by measuring the CAD cell
resistance looking into the inactive combustion
chamber. It should read at least 50 koHws.

Repeated flame failures (® ® flashing red LED)
Check for:

CAD cell is defective.

Air leaking into oil line causing flame out — Check oil
line connections and filter gasket.

Defective nozzle causing flame to be erratic — Change
nozzle.

Excessive airflow or draft causing flame to leave burner
head — Check for proper air band setting and draft.
Excessive back pressure causing flame to be erratic —
Check appliance and flue for sooting/plugging.

Control locks out after TFI (® @ red LED on)
Check for:

No oil to burner — Check oil supply, filter, lines.
Shorted electrodes — Inspect for cracked porcelain and
replace as needed.

Poor spark — Check electrode spacing and condition
per burner manual. Replace or realign if necessary.
Nozzle clogged — Replace nozzle.

Airflow too high — Check air band setting.

Ignitor module defective — Replace if no spark.

CAD cell defective.

QOil valve stuck in closed position.

Check wiring connections.
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5. Adjustment and verification

Perform combustion test

Adjust burner using test instruments
1. Operate burner for 15 minutes before making final adjustments using
test equipment.

2. Check for leaks in fuel piping.

| WARNING Inspect fuel piping system for leaks. Repair any leaks to avoid
fire hazard from oil leakage or combustion problems due to
air infiltration into oil.

3. Inspect flame

e | ook at flame through appliance combustion chamber observation port.
The flame should be well-defined and should not impinge on any ap-
pliance surface. (If you make air or gas pressure changes later, inspect
the flame again.)

| WARNING Do not attempt to confirm combustion simply by inspecting
the flame visually. You must use combustion test instruments.
Failure to properly verify/adjust combustion could allow unsafe
operation of the burner, resulting in severe personal injury,
death or substantial property damage.

1. Insert test probe into vent or appliance flue damper sample opening to
sample flue products.

2. With the EZ burner equipped with the correct positioning bar, oil nozzle
and initial air band setting, the flue products will usually contain between
11%% and 12%% CO, (5.9% and 3.8% 0,) and zero (Bacharach)
smoke.

3. Use combustion test equipment to verify that burner is properly set up
for your installation, within the range listed in Table 3. Appliances with
positive pressure in the chamber may require a wider air opening. See
appliance instructions for details. Verify/adjust settings by testing with
instruments.

a. Check smoke. It should be zero on the Bacharach scale.

b. Setthe appliance flue damper or barometric draft regulator so the draft or
pressure in the vent complies with the appliance manufacturer’s instruc-
tions.

| WARNING | Heating units designed for natural draft operation are normally
set for a slightly negative pressure, usually —0.01 to —0.02
inches w.c. draft at the combustion chamber test port. Ap-
pliances designed for forced draft (positive pressure in the
chamber) must be air-tight to prevent exfiltration of harmful
combustion products. Failure to properly set draft for the
appliance could result in severe personal injury or death.
c.  Check percent of CO, (or 0,). Fine tune the burner, if necessary, by slightly
adjusting the air band for more or less air.
d. Recheck smoke (should be zero) and flue or chamber pressure/draft (adjust
if necessary and retest).
e. Tighten air band clamping screw.

| WARNING | All installations should be checked after one to two weeks of
operation to ensure the appliance/burner units are operating
correctly.
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Verify burner/appliance operation

Check burner/appliance/controls operation
e Test operating and limit controls on appliance as specified in appliance
instructions.

e (Check operation of the primary control by forcing lockout to occur.
For primary controls that enter latch-up after multiple lockouts, force
latch-up to occur as well. Reset primary control per control data sheet
instructions after each test.

e Start and stop the burner several times, allowing the primary control to
sequence through normal operation. Verify correct operation of burner
and primary control throughout.

Verify vent system operation

e \Verify vent is operating correctly and flue products are properly ex-
hausted from building. If the building contains any exhaust fans or
conditions that could affect vent performance, check burner/appliance/
vent operation with exhaust fans (or other conditions) operating.

Combustion/ventilation air
e \Verify combustion/ventilation air openings are not/will not be ob-
structed.

e \Verify air opening louvers are full open.

e |f louvers are motor-operated, verify motor and end switch are inter-
locked with appliance/burner wiring to prevent operation of the burner
if the air louvers are not fully opened.

Prepare burner for normal operation
e Cycle burner off with appliance controls.

e Turn off power to the appliance.
e Seal the appliance flue damper test opening.

e Verify all components and wires are in place and burner is ready for
operation.

e Restore power to the appliance.

Train the user
e Train the user to operate the burner and appliance under normal condi-
tions.

e Explain procedure to shut down burner/appliance when required.

e Review rear cover of this manual (and the appliance manual) with the
user.

e Verify the user is aware of all procedures specified in the manuals.

e Verify user will not store or use combustible liquids or materials or
contaminants in the vicinity of the burner/appliance.

Carlin part number MNEZ123 Rev. 09/24/08
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6. Annual start-up and service

Annual start-up & service

Perform the following
| WARNING | This burner must be started and serviced at least annually

by a qualified service technician. Failure to properly maintain
and service the burner could result in severe personal injury,
death or substantial property damage.

Discuss burner/appliance operation with user to determine any problems
that may have occurred during the previous season and to verify user
is aware of proper operation and care of the burner/appliance.

Review proper operation of the appliance/burner unit with the user.
Turn off power to appliance.

Remove combustion head assembly to clean and adjust if necessary.
(See procedure on page 10.)

If the inside surface of the air tube and/or retention ring need to be
cleaned, clean them with a vacuum cleaner with brush attachment
while the combustion head assembly is out of the burner.

Replace the oil nozzle with the correct size.

Inspect and adjust the ignition electrodes and insulators per instructions
on pages 10 and 11 of this manual. Replace if proper spacing cannot
be achieved or if components are damaged.

Close the housing cover plate and secure in place.
Inspect the fuel line oil filter. Replace if necessary.

Qil line filters — Use a non-bypassing filter to prevent nozzle

plugging caused by poor oil filtration. Non-bypassing filters
prevent small foreign particles from bypassing the filter, a
common problem with fiber element type filters. Another
problem of some filters is the fiber from filter element tears
can break away and plug the nozzle or fuel unit.

Perform the complete checkout procedures of pages 10 to 13, including
system inspection and checks.

Inform the user of any problems found.

Carlin part number MNEZ123 Rev. 09/24/08
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7. Repair parts
Item| Description Part No. Item| Description Part No.
Air tube, 4" nominal, approx. 4-3/8"0al (EZ -1), universal flange 77719 Air band (EZ-1), with 100 PSIG scale 98055
Air tube, 5" nominal, approx. 5-3/8" oal (EZ -1), universal flange 77727 11 | Air band (EZ -2), with 100 PSIG scale 98087
Air tube, 7" nominal, approx. 7-3/8" oal (EZ -1), universal flange 77735 Air band (EZ -3), with 100 PSIG scale 98089
Air tube, 9" nominal, approx. 9-3/8" oal (EZ -1), universal flange 77743 Air shutter, blank (EZ-1) 97780
1 Air tube, 11" nominal, approx. 11-3/8" oal (EZ -1), universal flange 77750 12 Air shutter, one slot (EZ -1) 98052
Air tube, 5" nominal, approx. 5-1/4" oal (EZ -2 & 3), universal flange 83816 Air shutter, three slots (EZ -2) 98109
Air tube, 7" nominal, approx. 7-1/4" oal (EZ -2 & 3), universal flange 83824 Air shutter, four slots (EZ -3) 98108
Air tube, 9" nominal, approx. 9-1/4" oal (EZ -2 & 3), universal flange 83832 Head positioning bar kit w/7 bars & thumb screw (EZ -1, EZ-1-HP) 98078
Air tube, 11" nominal, approx. 11-1/4" oal (EZ -2 & 3), universal flange 83840 13 | Head positioning bar kit w/4 bars & thumb screw (EZ -2, EZ-2-HP) 84715
Air tube with welded flange, for specific appliance (contact factory) = Head positioning bar kit w/3 bars & thumb screw (EZ -3, EZ-3-HP) 86389
) Motor, 1/6 hp, 3450 rpm, Carlin PSC 98022 Combustion head assembly 4" 77941
Motor, 1/6 hp, 3450 rpm, for Suntec J/H pumps 27631 Combustion head assembly 5" 77958
Electrode wire, set of 2, 4" nominal, approx. 5-1/2" oal (EZ -1 only) 82750 14 | Combustion head assembly 7" 77966
Electrode wire, set of 2, 5" nominal, approx. 6-1/2" oal 82768 Combustion head assembly 9" 77974
8 Electrode wire, set of 2, 7" nominal, approx. 8-1/2" oal 82776 Combustion head assembly 11" 77982
Electrode wire, set of 2, 9" nominal, approx. 10-1/2" oal 82784 15 | Electrode bracket 23135
Electrode wire, set of 2, 11" nominal, approx. 12-1/2" oal 82792 16 | Bracket, nozzle line heater 64493
Nozzle line/adaptor assembly, 4" nominal, approx. 5-3/4" oal (EZ -1 only) 56804 17 | Nozzle line heater w/electrical disconnect 66787
Nozzle line/adaptor assembly, 5" nominal, approx. 6-3/4" oal 56820 18 | C-ring for nozzle line 31633
4 Nozzle line/adaptor assembly, 7" nominal, approx. 8-3/4" oal 56861 19 | Thumb nut, nozzle line 62885
Nozzle line/adaptor assembly, 9" nominal, approx. 10-314" oal 57315 20 | Gasket, transformer 40167
Nozzle line/adaptor assembly, 11" nominal, approx. 12-3/4" oal 56754 21 | Cad cell 4002400A
5 | Ignitor, Carlin electronic 41000 22 | Transformer terminal kit, (2 terminals & nuts) 24463
0il valve, instant opening 40857 23 | Transformer hold-down tab, two required 44842
6 0il valve kit, instant opening, w/fittings & oil lines 24638 24 | Junction box, 4"x4", w/grommet and lockwasher 44586
Qil valve, instant opening, Carlin SVC10FF | 25 | Blower wheel, 5-1/16d x 2w 77933
0il valve kit with fitting, Carlin 98289 | 26 | Primary control (consult factory for other controls) 60200
Fuel unit, std. single stage, Suntec A2VA-7116, w/fitting 22996 27 | Welded flange, when supplied (contact factory) —
Fuel unit, std. two stage, Suntec B2VA-8216, w/fitting 23002 | 27a | Mounting flange, 3-1/2 id x 8-1/4 od Universal flange 81364
7 Fuel unit, std. single stage. Danfoss BFPH w/fitting (ez-1) 27813 28 | Gasket, mounting flange 40287
Fuel unit, opt. single stage, Suntec JB2BB-300, w/fitting (Note 1) 23127 29 | Pedestal w/hardware 23317
Fuel unit, opt. two stage, Suntec HB2BB-300, w/fitting 23069 30 | Screw, head positioning bar 98349
Qil line, 3/16 od, std. fuel unit to oil valve 34397 31 | Flame retention ring assembly 77438
8 Qil line, 3/16 od, opt. fuel unit (J/H pump) to oil valve 34413 32 | Nozzle (obtain locally) —
8a | Oil line, 3/16 od, oil valve to nozzle line 34439 33 | Housing, w/84939 access cover 7781801
9 Qil line, 3/16 od, std. fuel unit to nozzle line 34470 34 | Plug-in wire harness, when supplied (contact factory) =
Qil line, 3/16 od, opt. fuel unit (J/H pump) to nozzle line 34512 35 | Elbow, 3/16 flare x 1/8 NPT 29926
10 Coupling, for std. fuel units, approx. 2-3/8" oal 75564
Coupling, for opt. fuel units (J/H pumps), approx. 2-3/16" oal 28704
Note 1: Requires 1/6 hp motor (item 2) and special coupling
For parts not shown or listed, contact factory and/or check separate documentation supplied with appliance/burner unit.
- 24 —
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7. Repair parts (ontinued)
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8. Maintenance procedures

Maintenance/service procedures

m Turn off power to appliance when servicing burner. Failure to comply
could result in severe personal injury, death or substantial property
damage.

Cleaning blower wheel
1. The blower wheel accumulates dust and debris from normal operation. You will
need to clean the wheel blades periodically to prevent reduction in airflow.

e Inspect the blower wheel by removing the blower wheel access cover. See
Figure 18.

e o remove the cover, open the ignitor plate and loosen the blower wheel
access cover screw about three turns.

e Inspect the blower wheel to see if it needs to be cleaned. Dirt and lint on
the wheel reduce air flow, and must be removed if the burner is to operate
correctly.

2. To clean blades, remove the two bolts securing the motor to blower housing.

a. Slide the motor out and rotate to remove and access blower wheel.

b. Use a brush and vacuum to clean each blade and the blower housing
interior.

c. Replace motor/wheel in blower housing and secure with the two bolts.
Push wire slack back into junction box.

Figure 18 Remove blower access cover to inspect blower
wheel

Replacing blower motor or wheel

1. If either the blower wheel or motor must be replaced, remove the two bolts
securing the motor to housing.
Disconnect the motor wires in the burner junction box.
Loosen the Allen screw securing the blower to the motor shaft and remove the
wheel.

4. When assembling the replacement assembly, slide the wheel onto the motor
shaft and use feeler gauges to set a space of 3/64 inch between the blower
wheel and the motor face.

5. Replace the motor/wheel assembly in the housing, wire the motor leads and
secure the motor with the two bolts.

- 26—
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Motor maintenance

e The Carlin PSC motor is constructed with permanently-lubricated bearings,
and requires no oiling. Should you replace the original motor with another type
of motor, occasional oiling may be required, depending on motor design and
manufacturer’s recommendations.

e Any time you replace a component or disassemble any part of the burner for
service/maintenance, perform a complete operational test after reassembly to
verify the burner operates correctly. Failure to verify operation could result in
severe personal injury, death or substantial property damage.

Checking ignitor
Never test an ignitor by placing a screwdriver (or other metallic
object) across the high voltage clips. Check 40700 & 40900 ignitors
only by observing spark at appliance ignition electrodes, with fuel
supply OFF. Using any other method could cause ignitor damage
and severe personal injury.

1. Checking 41000 ignitors only:

e Disconnect electrical power to burner.

e Remove hold down clips or screws. Lift ignitor mounting plate to the full-
open position. Set high voltage clips to a 2" to 34” gap.

e Carefully energize ignitor and check for spark arcing at the high voltage
terminals. If spark jumps the gap, ignitor is good.

Ceramic fiber materials

m The appliance may contain ceramic fiber and/or fiberglass materi-
als. Ceramic fiber materials, such as chamber liners, may contain
carcinogenic particles (chrystobalites) after exposure to heat. Airborne
particles from fiberglass or ceramic fiber components have been
listed as potentially carcinogenic by the State of California. Take the
following precautions when removing, replacing and handling these
items.

Avoid breathing dust and avoid contact with skin or eyes. Wear
long-sleeved, loose-fitting clothing, gloves and eye protection. Use
aNIOSH N95 certified respirator. This respirator meets requirements
for protection from chrystobalites. Actual job requirements or NIOSH
regulations may require other or additional protection. For information,
refer to the NIOSH website, http://www.cdc.gov/niosh/homepage.
html.

Ceramic fiber removal: To prevent airborne dust, thoroughly wet
ceramic fiber with water before handling. Place ceramic fiber
materials in a plastic bag and seal to dispose.

Avoid blowing, tearing, sawing or spraying fiberglass or ceramic fiber
materials. If such operations are necessary, wear extra protection
to prevent breathing dust.

Wash work clothes separately from other laundry. Rinse clothes
washer thoroughly afterwards to prevent contamination of other
clothing.

NIOSH First aid procedures:
Eye exposure — irrigate immediately

Carlin part number MNEZ123 Rev. 09/24/08
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Combustion Technology, Inc

Limited Warranty

Carlin Combustion Technology, Inc. (Carlin) warrants its products, to the original purchaser, to be
free from defects in material and workmanship, under normal use and service for 36 months from
the date of manufacture, except for commercial Products (over 3 GPH) that are warranted for 12
months from the date of manufacture; and except for EZ-Pro™ Burners that are warranted for 36
months from the date of manufacture, plus an extended period of two (2) additional years (total of
five (5) years).

This warranty does not extend to equipment subjected to misuse, neglect, accident or
water damage; nor does this warranty apply unless the product covered by it is properly
installed by a qualified, competent technician, who is licensed where state or local codes
require, and who is experienced in making such installations, in accordance with NFPA
No. 31 of the National Fire Protection Association and in accordance with all applicable
local, state and national codes. Parts that are defective in material or workmanship and
within the warranty period will be repaired or replaced as follows:
1. Motors, fuel units, transformers and other non-Carlin products should be sent for repair or replace-
ment to an authorized service point or distributor of the manufacturer of such components when
reasonably available in the Customer’s locality.

2. Where such local service is not available with respect to the above listed components, or where
Carlin components are involved, or for component parts of EZ-Pro Burners that fall within the
extended warranty period, such defective parts should be returned, freight prepaid to Carlin.
The repaired component or replacement part will be provided to the Customer freight prepaid
by Carlin unless the returned part is determined by Carlin to be out of warranty or not to be
defective, in which case it will be provided to the customer EO.B., Carlin, East Longmeadow,
Massachusetts.

3. Contact Carlin Customer Service for warranty return procedures.

4. The return of a burner is not covered by this warranty. Contact Carlin Tech Service for assistance
before replacing any burner.

5. Carlin is not responsible for any labor cost for removal and replacement of equipment.

6. Equipment that is repaired or replaced will carry the unexpired portion of the original equipment
warranty.

7. If inspection by Carlin does not disclose any defect covered by this warranty, the equipment may
be repaired or replaced at the expense of the Customer, and Carlin’s regular charges will apply.

8. Non-Carlin components are warranted for 12 months from date of installation or 18 months from
date of manufacture, whichever date occurs first.

This warranty is limited to the precise terms set forth above, and provides exclusive rem-
edies expressly in lieu of all other remedies and in particular there shall be excluded the
impli arranti f merchantabili nd fitn for a particular pur . Inn nt
will Carlin Combustion Technology, Inc. be liable for any incidental or consequential
damage of any nature. Carlin neither assumes nor authorizes any person to assume for Carlin
any other liability or obligations in connection with the sale of this equipment. Carlin’s liability and
Customer’s exclusive remedy being limited to repairs or replacement as set forth above.

CARLIN. THE TECHNOLOGY LEADER.
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I The burner must be cleaned, tested

and adjusted annually by a qualified oil
burner service technician.

[ZZIIE Should overheating occur:

- 28 -

(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 techni-
cian and the fire department (if needed).

EZ-1/2/3 oil burner
User care and maintenance

Refer only 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 lubri-
cation. 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.

EZETTE Never attempt to use gasoline as

a fuel for this burner, as it is more
combustible and could result in a
serious explosion. Never attempt to
burn refuse or use any fuel other
than # 1 or # 2 heating oil (ASTM).

Carlin part number MNEZ123 Rev. 09/24/08
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Carlin 99FRD, 100CRD & 102CRD Advanced Oil Burners

Bolt circle 5% to 7%" M \ ’-— L —»‘
@
1/, @ 1T : T T
8v4 3% o
1% e !
L Standard universal flange 81 “ /
102CRD 4 4"
L
1% 9~ s%to . 100CRD 315"
7" :
\ > Dril & tap = = 99FRD: .
4" —o- 3 holes — L WS 3 s
/ %16 3 g Std 31942
. = g %hto3"
~____~" Mounting plate opening Eh &
5 1/8” 71\ 7 1A”

(1) Carlin 60200 microprocessor control
@ Carlin PSC motor

Features

(2) Carlin 41000 solid state ignitor
@ Cast aluminum blower housing

@ Junction box

Specifications

(3) Universal flange (welded flange optional)

(4) Airtube (L=5",7,9", or 11)
(subtract '%4e" on 102CRD burners
for finished length of air tube)

Special notes

The 99FRD, 100CRQ and 102CRD advanced oil 14 Input 1. 99FRD burners ship with blank (closed) air shutters. The maximum
burners feature Carlin’s adjustable head assembly — input with blank shutters is 2.25 GPH. For higher firing rates, order
for unmatched fuel/air mixing, smooth light-offs and OOFRD oo 0.50 to 3.00 GPH with open air shutter (for range from 1.50 to 3.00 GPH).

quiet running. 100CRD ..o 0.50 to 2.25 GPH 5 gymers ship standard with adjustable flange unless ordered for
Proven for years in the field and in extensive boiler and 102CRD (2%&” air cone) ........ 2.00 to 3.50 GPH specific OEM application. Special welded flange and required inser-
furnace testing, these burners cover the range from 102CRD (3” aif CoNe) .......... 3.00 to 4.50 GPH tion depth if welded flange is required. Use welded flange when firing

residential to semi-commercial, to meet your needs for
oil-burning applications.

Look at the features and options:

Easy adjustment and service

4 Only adjustments are the air band and the retention
ring, with Carlin’s unique Allen key setting method

The maximum firing rate shown is for natural draft at elevations up
to 2,000 feet above sea level. Reduce the rate for forced draft
firing as given in the burner manual (up to 21% reduction for
100CRD at 0.20 inches w.c. overfire pressure). For altitudes higher
than 2,000 feet, reduce capacity 4% per 1,000 feet above sea
level.

w

into a positive-pressure combustion chamber.

. All burners ship with single-stage fuel pumps unless optional two-

stage pump is specified.

Wiring (typical, using 60200 primary)

4 Blower access cover allows full view of blower Fuels BSO200
compartment U St s No. 1 or No. 2 Fuel oil Red/Whis a
4 Burners use the same air handling parts for Canada............... No. 1 Stove oil or No. 2 Furnace oil -@T
each firing rate range o
4 Compact design using standard components, Electrical _@T
'p”r%'gg'sns% rcsrri'mafs'le‘égg{‘r'glég ”C')tl'D‘ii”o r?gld owlfiré)é T O 120 vac/60 Hz/1-prase TSt
heater and SVC oil valve also évailable. Limit circuit input (60200 primary).......... 120 vac/60 Hz _@ E
4 Tapered electrode tip design doubles the life of Current .
electrodes 99FRD ... Approximately 5.5 AMPS _
100CRD ...ooereeeeeerereeeene Approsimately 555 LF e
Unmatched performance L0726 10 IR Approximately 6.0 AVPS O
4 Positive ignition, stable operation, and compact Motor <§_'®A
flame 99FRD ... 1/6 e, 3450 rPMm 5
L ue
4 Insensitive to draft or moderate back-pressure TOOCRD oo 1/6 1, 3450 rem -@A
variations L[0701310 1/6+p, 3450 e Alarm o
4 Damper not required to maintain high seasonal (Optional) Oil valve POWE ...........c..c.cuu. 120 vac/60 Hz
efficiencies (Optional) Nozzle line heater .................. 120 vac/60 Hz - . B
4 Excellent performance tested in appliances that Warning — For use only by a qualified service technician.
do not use refractory combustion chambers Ignition 1. Always disconnect power source before wiring to avoid electrical shock
4 Pressure augmgnter in 99FRD increases static Carlin Model 41000 solid state electronic ignitor ordamggetothecontroI.AllWiring must comply with applicable codes
pressure to 3.5 inches w.c. — for cleaner starts Ignition voltage ..........ccoeevvveeciriciee 14,000 voLts and ordinances.
and stops 2. Thermostat terminals (T-T) provide a current source. Never apply
Agencies external power to these terminals under any circumstances.
9 . 3. Alarm terminals provide a 24 vac-rated dry contact, suitable for use
IR R R — (US & Canada) with security/fire alarm systems such as Carlin SecureHeat™.

TECH SUPPORT HOTLINE

¢ Carlin

Combustion Technology, Inc.

800-989-2275

Carlin Combustion Technology, Inc.

Fax 413-525-8306

www.carlincombustion.com

Phone 413-525-7700
vist our website:

70 Maple Street
e-mail us at:

East Longmeadow, MA 01028

info @carlincombustion.com

© Copyright 2003 — Carlin Combustion Technology, Inc. Carlin part number MN99102C Rev. 02/11/03
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Carlin

Combustion Technology, Inc.

gs cus LISTED
9IFRD ..ot 0.50 to 3.00 GPH
L0004 3 0.50 to 2.25 GPH
102CRD (256" air cone)......coc.vvvenee. 2.00to 3.50 GPH
102CRD (3" air cone) .....cccevvevererenee 3.00 to 4.50 GPH
US. et No. 1 or No. 2 Fuel oil
Canada............... No. 1 Stove oil or No. 2 Heating oil
............................................................................. Suntec
.................................... 100 to 150 psiG nozzle pressure
o017 T 120V/60 Hz/1-Phase
110} (0] So— Carlin PSC, 1/6 HP, 3450 RPM
Current
99FRD e Approx. 5.5 amps
100CRD ..o Approx. 5.5 amps
102CRD . Approx. 6.0 amps
.......... Carlin Model 41000 electronic — 14,000 volts
.................... U.L. Group | or Il primary safety control

| WARNING | Installer/servicer — Except where specifically stated other-

wise, this manual must be used only by a qualified 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 — Refer only to User care and maintenance on back
page for information regarding operation of this burner. The
burner Instruction Manual is intended only for your service
technician. The burner and heat exchanger must be inspected

™

MODELS 1 OZCRD
99FRD & 100CRD

Advanced Oil Burners
0.5 TO 4.5 GPH

Instruction manual

Contents

PLEASE read this first.........ccocverrrrenrrerereseressenesese s 2
Codes and standards..........ccccereeerercrerieressesesesereeesennens 2
1. 99, 100, & 102 0Oil nozzle selections........cccevcerierirnnns 3
2. Prepare site e assemble burner e mount burner 4
3. Prepare burner ... 9
4. Wire burner e start burner — 48245 primary control .14
4. Wire burner e start burner — 40200 primary control .16
4. Wire burner e start burner — 50200 primary control .18
4. Wire burner e start burner — 60200 primary control .20
5. Adjustment and verification...........c..ccceverrrrierennnnn. 22
6. Annual start-up and Service ...........ccceverrrriererennnnes 23
7. Repair Parts ......ccccvcevevmnensesiesessssese s e ssesenens 24
8. Maintenance proCcedures.........ccoourrrerreresensesessesenens 26
WAITANTY ... e s 27
User care and maintenance............covererussnenens Rear cover

© Copyright 2004 — Carlin Combustion Technology, Inc.

70 Maple Street
Ph 413-525-7700

East Longmeadow, MA 01028
Fx 413-525-8306

TecH supPorT 800-989-2275 carlincombustion.com



PLEASE read this first...

Special attention flags

Please pay particular attention to the following when you see them through-
out this manual.

| DANGER | Notifies you of hazards that WILL cause severe personal injury,
death or substantial property damage.
| WARNING |

Notifies you of hazards that CAN cause severe personal injury,
death or substantial property damage.

CAUTION  Npgtifies you of hazards that WILL or CAN cause minor personal
injury or property damage.
Notifies you of special instructions on installation, operation or

maintenance that are important, but are not normally related
to injury or property damage hazards.

General information

Burner applications

Follow all instructions in this manual, the primary control data sheet and
the appliance manual. Verify the burner is correct for the appliance being
used and for all applicable codes/standards.

Damage or shortage claims
The consignee of the shipment must file damage or shortage claims im-
mediately against the transportation company.

When calling or writing about the burner . . .

Please provide us with the UL serial number and burner model number
to assist us in locating information. This information can be helpful when
troubleshooting or obtaining replacement parts.

| WARNING | Should overheating occur:
(1) shut off the oil supply to the burner.

(2) do not shut off the control switch to the circulator or

Codes and standards

Certification

99FRD, 100CRD, and 102CRD 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 (per standard ASTM D396).

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

Install this burner in accordance with all local codes and
authorities having jurisdiction. Regulations of these authori-
ties take precedence over the general instructions provided

-36 -

| WARNING | Follow the guidelines below to avoid potential severe
personal injury, death or substantial property damage.

Installer/service technician . ..

e Read all instructions before proceeding. Perform all procedures,
and in the order given to avoid potential of severe personal injury,
death or substantial property damage.

e Before Ieaving the site after startup or service, review the User’s
information page with the user. Make the user aware of all potential
hazards and perform the training outlined below.

Train the user. ..

e To properly operate the burner/appliance per this manual and the
appliance instructions see User’s information.

e To keep this manual at or near the burner/appliance for ready ac-
cess by the user and service technician.

e To contact the service technician or oil dealer if he encounters
problems with the burner/appliance.

e To keep the appliance space free of flammable liquids or vapors
and other combustible materials.

e Do not use laundry products, paints, varnishes or other chemicals
in the room occupied by the burner/appliance.

e To contact the service technician at least annually for startup and
burner/appliance service.

When servicing the burner . ..

e Disconnect electrical supply to burner before attempting to service
to avoid electrical shock or possible injury from moving parts.

e Burner and appliance components can be extremely hot. Allow
all parts to cool before attempting to handle or service to avoid
potential of severe burns.

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 Oil Burning Equipment), CSA standard

Carlin part number MN99102 Rev. 08/20/08
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1. 99, 100, & 102 Oil nozzle selections (when appliance data is not available)

Table 1

Apply the guidelines below to select a nozzle when appliance-specific nozzle data is not avialable from the

manufacturer. See notes at end of table for application tips. 99FRD wrapped-shield air tubes are intended only for
approved applications in wet-base combustion chambers.

99FRD Nozzle specifications — Standard air tubes

100CRD Nozzle specifications

Nozzle rating, GPH

Nozzle rating, GPH

Angl Angl
Brand Spray :i:rri& Brand Spray gft:rﬁl
P 0.50 to 0.75 0.85 to 3.00 P 0.50 to 0.75 0.85 to 2.25
Hollow 60°A . o . . Hollow 60°A . . o .
Delevan Hollow 45°A . . Delevan Hollow 45°A o .
Solid 60°B . . Solid 60°B . .
Hollow 60°H . . Hollow 60°H . .
Hollow 45°H . . Hollow 45°H . .
Semi-solid 45°SS . o Semi-solid 45°SS o .
Hago Hago
Semi-solid 60°SS . . . . Semi-solid 60°SS . . . .
Solid 45°ES . o Solid 45°ES o .
Solid 60°ES . . Solid 60°ES . .
Hollow 60°NS . o Hollow 60°NS . .
Seimi-solid 45°AR . . . . Seimi-solid | 45°AR . . . .
Monarch | Semi-solid 60°AR . . . . Monarch | Semi-solid 60°AR . . . .
Solid 45°R . . Solid 45°R o .
Solid 60°R . o Solid 60°R . .
Hollow 45°H . . Hollow 45°H . .
Steinen Steinen
Hollow 60°H . . . . Hollow 60°H . . . .
99FRD Nozzle specifications — Wrapped-shield air tubes 102CRD Nozzle specifications
Angle & Nozzle rating, GPH Angle & Nozzle rating, GPH
Brand Spray attern Brand Spray attern
P 0.50 to 3.00 P 2.00 to 3.50 3.00 to 4.50
Hollow 60°A . . . . Solid 60°B . .
Delavan
Hollow 70°A . . . . Delavan Solid 70°B . .
Hollow 60°H . . . . Solid 80°B . .
Hago
Hollow 70°H . . . . Semi-solid 45°SS . .
Hago
Hollow 60°NS . o . . Semi-solid 60°SS . .
Monarch
Hollow 70°NS . . . . Delevan Solid 70°B . .
Hollow 60°H . o . . Holow 45°H o .
Hago
Steinen Hollow 70°H . . . . Semi-solid 45°SS . .
Semi-solid 70°Q . . . .

1. Ingeneral, all the nozzles shown above will burn well. However, in short combustion chambers, solid nozzles are not recommended because the flame may impinge on the back wall.

2. Ifthe nozzle selected for a retrofit application results in a smoky fire, you can sometimes determine the best nozzle to use by observing the flame. To do this, slowly cover the air band slots with your fingers while
the burner is firing. The flame will begin to smoke in the area where there is more fuel than air. If the smoke begins on the outer edges, try a narrower or more solid nozzle spray pattern. If the flame begins to smoke
at the tips, try a wider or more hollow nozzle spray pattern.

3. Fora packaged appliance application on which the burner has been tested, use the nozzle given in the appliance manufacturer's instructions or supplement for the best results.

Carlin part number MN99102 Rev. 08/20/08
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2. Prepare site -°

Inspect/repair/replace vent system

| WARNING | Do not install this burner unless you have verified the entire

vent system and the appliance are in good condition and
comply with all applicable codes. And ...

e The vent and chimney must be sized and constructed in
accordance with all applicable codes.

e Do not install or use an existing manual damper in the
breeching (vent connector) or chimney.

e Do not connect the appliance vent connector to a chimney
or vent serving a fireplace, incinerator or solid-fuel-burning
apparatus.

e |nacold climate, do not vent into a masonry chimney that
has one or more sides exposed to the outside. Install a listed
stainless steel liner to vent the flue products.

e A defective vent system could result in severe personal
injury, death or substantial property damage.

Prepare vent/chimney

Secure all metal vent joints with screws, following the vent manufacturer’s
instructions. Seal all joints in the vent system and chimney. Repair masonry
chimney lining and repair all mortar joints as needed.

Install a double-acting barometric draft regulator in the vent piping if speci-
fied in the appliance manual. (The damper must be located in the same
space as the appliance.)

Provide support for the vent piping. Do not rest the weight of any of the
vent piping on the appliance flue outlet.

Combustion/ventilation air openings

Check appliance manual and applicable codes for required sizing/design/
placement of combustion/ventilation air openings. You can use the follow-
ing general guidelines, taken from NFPA 31, provided they meet all local
requirements.

Louvers/screens

Air opening sizes are always given in free area. This means after deduction
for louver obstruction. If you can’t find the louver reduction for the grilles
used, assume free area is 20% of total for wood louvers, or 60% of total
for metal louvers.

assemble burner
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e mount burner

at least 1 square inch per 5,000 Btuh (28 square inches per GPH) of all
appliances in the space.

e See Table 2 for summary.

Confined spaces (less than 7,000 cubic feet per GPH)
Air taken from inside building only —

e Provide two openings — one near floor, the other near ceiling. Provide free
area of 140 square inches per GPH input. If building is tightly constructed,
provide air opening(s) into building providing 30 square inches per GPH as
well.

Air taken from outside —

e Direct through outside wall or vertical ducts: Provide two openings — one
near floor, the other near ceiling. Provide free area of 35 square inches per
GPH input.

e Through horizontal ducts: Provide two openings — one near floor, the other
near ceiling. Provide free area of 70 square inches per GPH input.

Ventilation air from inside/combustion air from outside

e Size openings to interior to provide 140 square inches free area per GPH

input. Size outside air duct to provide 28 square inches free area per
GPH.

See Table 2 for summary.

Table 2  Minimum combustion/ventilation air openings

Total grill area, typical (sq. in.)
Source Mininimum for firing rates of:
of air free area
of opening(s) 1 GPH 2 GPH 3 GPH
Wood ‘ Metai | Wood ‘ Metai | Wood ‘ Metai

Residential installations, unconfined spaces (7,000 cu. ft. volume per GPH)

From inside building,

typical construction No special openings required if natural infiltriation is sufficient.

e Screens can be no finer than %-inch mesh, and must be accessible for
cleaning.

Residential installations
Unconfined spaces (at least 7,000 cubic feet per GPH)

e Anunconfined space means a room with at least 7,000 cubic feet volume
for each GPH input (or 50 cubic feet per MBH) of all appliances in the room.
Example: For each 1 GPH oil input, the room must have 7,000 cubic feet
(875 square feet with an 8-foot ceiling height.)

e Open basements and crawl spaces are usually large enough, and will
generally allow enough air infiltration so special provisions will seldom be
required.

e |f the building is tightly constructed, you will have to provide outside air
openings into the building. The total free area of the openings must be

-4 -

From inside building, 1 or more grilles

tight construction 30 Sq. in./ GPH 150 | 50 | 300 | 100 | 450 | 150
Residential installations, confined spaces

From inside building 2 openings, each
through interior walls | 140 Sq.in/GPH | /00 | 234 | 1400 467 12100 700
From outside building q

] . 2 openings, each
Svlgtlelctthroughoutsme 35 Sq. In/ GPH 175 | 59 | 350 | 117 | 525 | 175
From outside building | 2 openings, each
through vertical ducts | 35 Sq. In./ GPH 175 | 59 | 350 | 117 | 525 | 175
From outside building q
through horizontal | 2,0PeMNGS. €ach 1 355 | 147 | 700 | 234 | 1050 | 350
d 70 Sq. In./ GPH

ucts

- 2 Int. openings, each
Jentlation 110U | 140q.In/ GPH | 700 | 234 | 1400 | 467 | 2100 | 700
opening to ofnside 1 Exterior opening
28 Sq. In./ GPH 140 | 47 | 280 | 94 | 420 | 140

Commercial installations

From outside building
direct through adjacent
outside wall

One opening through outside wall, providing free area of at least
28 Square inches per GPH input

Other conditions

Size openings per local codes/jurisdictions

Carlin part number MN99102 Rev. 08/20/08
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2. Prepare site -

Combustion/ventilation air checklist

| WARNING | The burner may operate successfully under momentary
downdraft conditions, but sustained downdraft is unsafe.
This can occur with an inadequate or incorrectly installed
chimney/vent. It can also occur in rooms/buildings equipped
with exhaust fans or unsealed return air ducts. Always check
operation of the burner under all conditions to verify vent system
operates correctly. You may have to interlock the burner with
exhaust fans to shut burner off when fan operates; or provide
make-up air to the appliance room sufficient to prevent any
negative pressure in the space. Failure to correct downdraft
or negative room pressure operation could result in severe
personal injury, death or substantial property damage.

[ Verify that openings are unobstructed.

a Verify that appliance space and air source spaces are free of:

e (asoline or other flammable liquids or vapors.

e Combustible materials.

e Air contaminants and chemicals, such as laundry products, paint, thinner,
varnish, etc.

[ Confirm with the building owner that the area will be kept free of these
materials at all times and that air openings will be kept unobstructed.

Verify clearances

Verify that the burner/appliance will maintain all clearances from combus-
tible construction and clearances for service/maintenance as required in
the appliance manual and applicable codes.

Verify that the vent system components maintain all necessary clearances
to combustible construction, including the correct design of thimbles and
insulation where penetrating combustible walls.

Verify combustion chamber

Chamber dimensions and construction

e [fretrofitting the burner to an appliance, install the burner in accordance
with the appliance instruction manual, when available. If no specific
application data is available from the appliance manufacturer, read the
guidelines in Figure 1, page 6, to check whether the burner is likely to
work acceptably in the application.

Carlin part number MN99102 Rev. 08/20/08
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e |llustrations A to F in Figure 1 show different chamber configurations
with and without refractory linings. The chamber dimensions listed in
Figure 1 depend on whether the chamber is lined or water-backed.

e Do not attempt to fire the burner in a chamber with dimensions smaller
than shown in Figure 1, page 6, unless the application has been specifi-
cally tested and listed by the appliance manufacturer and/or Carlin.

e Chambers with dimensions larger than shown in Figure 1, page 6,
should not have much effect on combustion/performance.

General guidelines
e (lean all appliance flues and heating surfaces thoroughly, removing all
soot and scale.

e Seal all joints and gaps using furnace cement to prevent excess air
infiltration.

CAUTION  The 99FRD wrapped-shield air tube must be used only in

wet-base combustion chamber applications.

Using chamber linings and lightweight chambers
e \When using refractory liners or lightweight chambers, use insulating-
type refractory rated 2300°F minimum.

e You must install a target wall liner if flame length is close to the length
of the chamber.

e Use afloor liner when possible. The floor liner will improve firing in most
applications. Extend floor liner 3 to 4 inches up side wall.

e Target wall liners — Corbel the top of target wall liners 172 to 2% inches
deep and extend at least 3 to 4 inches above the center of the flame.

e Use pre-formed chamber liners when available.

e Forfiring rates below 0.75 GPH, it is best to apply in a refractory-lined
or stainless tube (designed for application) chamber. Lining the floor
and target wall of the chamber with lightweight insulating refractory
will accomplish the same.

e When conversion firing coal-fired units, install a combustion chamber in
the ashpit area, or fill ashpit with sand up to 2 inches above the “mud
ring” of a boiler (firing through the door). Install a lightweight refractory
liner on the target wall as in Figure 1F, page 6. Make sure the minimum
dimensions comply with those for Figure 1F.
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e mount burner (continued)

Figure 1 99FRD, 100CRD and 102CRD Minimum combustion chamber dimensions (all dimensions in inches)

Firing | LD Lt | Lw W DV | Cb | Cw H F

rGa;: Lined ﬁfr:gf‘ Unlined | Note 3 | Note 5 | Lined | Unlined
99FRD
0.50 7 Line floor and 6 7 3 8
065 | 75 sz'egf;f‘r";i't'o"r'y 7 | 75 | 35 | NB | 9 | NR
0.75 8 chamber 7 8 35 9
0.85 9 10-11 12 7 8.5 3.5 4 9 5
1.00 10 11-12 13 8 9 4 4.5 10 6
1.10 11 12-13 14 8 9.5 4 4.5 10 6
1.25 12 13-14 15 8 10 4 4.5 10 6
1.35 13 14-15 16 8 1 4 4.5 10 6
1.50 14 15-17 18 9 12 4.5 5 11 7
1.65 15 16-18 19 9 13 4.5 5 11 7
1.75 16 17-19 20 9 14 4.5 5 11 7
2.00 17 18-21 22 9 15 4.5 5 11 7
2.25 18 19-22 23 10 16 5 515 12 7.5
2.50 19 20-23 24 10 17 5 55 12 7.5
2.75 20 21-24 25 10 18 6 12 8
3.00 22 23-26 27 11 20 55 6 12 8
100CRD
0.50 7 Line floor and 6 7 3 8
065 | 75 jz;gf;f‘r’fc"t'oﬁ'y 7 | 75 | 35 | NR | 9 | NR
0.75 8 chamber 7 8 3.5 9
0.85 9 10-11 12 7 8.5 3'5 4 9 5
1.00 10 |11-12| 13 8 9 4 45 | 10 6
1.10 11 12-13 14 8 9.5 4 4.5 10 6
1.25 12 | 13-14| 15 8 10 4 45 | 10 6
1.35 13 | 14-15| 16 8 11 4 45 | 10 6
1.50 14 | 15-17| 18 9 12 | 45 5 11 7
1.65 15 16-18 19 9 13 4.5 5 11 7
1.75 16 | 17-19| 20 9 14 | 45 5 11 7
2.00 17 | 18-21| 22 9 15 | 45 5 11 7
2.25 18 |19-22| 23 10 16 5 55 | 12 | 75
2.50 19 |20-23| 24 10 17 55 | 12 | 75
2.75 20 |21-24| 25 10 18 6 12 8
3.00 20 | 2326 27 11 20 | 55 6 12 8
102CRD with 2%” air cone
2.00 14 14 17 15 13 6.5 6.5 15 8
2.25 15 15 18.5 15 13.5 6.5 6.5 15 8
2.50 16 16 19.5 15.5 14.0 6.5 6.5 165 8
275 | 175 175 | 21 | 155 | 155 | 65 | 65 | 155 | 8
3.00 18.5 18.5 | 22.5 15.5 16.5 7 7 185 8.5
3.25 20 20 24 16 17.5 7 7 16 8.5
3.50 21 21 25 16 18.5 7 7 16 8.5
102CRD with 3” air cone
3.00 25 25 29 12 23 5 5 12 6.5
3.25 26 26 30 13 24 55 5.5 13 7
3.50 27 | 27 31 | 185 | 24 6 6 | 135 | 75
3.75 28 | 28 | 325 | 14 | 25 6 6 14 | 75
4.00 29 29 34 14.5 26 7 7 14.5 8.5
4.25 30 30 35 15.5 27 7 7 15.5 8.5
4.50 31 31 36 17 | 28 | 75 | 75 | 17 9
-6 -

A Refractory back / Refractory bottom

C Wet back / wet bottom ,

D Dry base chamber

Riald
1

o~>
o

H
S,
!

F Refractory back / Refractory bottom
F

Lw—

9901

Chamber configurations

A

Chamber with water-backed floor and target wall, with refractory linings on
floor and target wall.

Chamber with water-backed floor and target wall, with refractory lining on
target wall only.

Chamber with water-backed floor and target wall, without refractory linings.
Refractory chamber, no water-backed surfaces (dry base design).

Chamber with refractory floor and water-backed target wall (without target
refractory lining).

Chamber with refractory floor and water-backed target wall (with target refrac-
tory lining).

Notes for dimension table

1

4,

Some tested appliances operate well with dimensions other than shown
below.

Generally, applications should be acceptable with dimensions larger than
listed.

Horizontal cylinder chambers should have a diameter at least as larger as the
minimum width listed. For steel cylinder chambers, increase this dimension
by from 1 to 4 inches.

Wing walls are not recommended. Corbels can be beneficial to heat distribution
in some applications.

DV is the minimum diameter for vertical cylindrical chambers (refractory or
refractory-lined chambers only).

Carlin part number MN99102 Rev. 08/20/08
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2. Prepare site -

Inspect burner and components

e (Check the air tube length. Verify the usable length of the tube UTL will
be long enough (see “Mount burner in appliance”).

e \Visually inspect all burner components and wiring.

e \Verify that wiring is intact and leads are securely connected.

e Verify that all burner components are in good condition.

| WARNING | Do not install or operate the burner if any component is dam-

aged or if burner does not comply with the specifications of

Table 1, page 3, and other guidelines of this manual and the
appliance manual.

Welded-flange burners
1. Verify the bolt pattern on the appliance chamber matches the flange
pattern.

2. Verify the insertion depth (UTL) matches the depth of the appliance
opening (so the end of the air tube is flush with, or slightly short of, the
inside surface of the combustion chamber).

Assemble burner (when required)

Universal (adjustable) flange burners
1. Verify the flange mounting slots line up with the appliance bolts. See
Figure 2.

2. Slip the adjustable flange onto the air tube.

3. Measure the distance from the inside of the combustion chamber to
the outside of the appliance mounting plate.

4. Position the universal flange at this distance from the end of the air
tube.

5. Tighten the locking screws finger tight.

6. Insert the air tube/flange assembly into the appliance opening and level
the air tube with a spirit level. Adjust flange if needed.

7. The end of the air tube should be flush, or almost flush, with the inside
of the combustion chamber wall.

8. Verify the air tube is level and inserted the correct depth. Adjust if
necessary. Then tighten the flange locking screws securely.

9. Remove the flange/air tube assembly from the opening.

Pedestal mount burners
1. Check the diameter of the appliance opening. If larger than 4%z inches,
rebuild the opening so the open is reduced to 4% inches maximum.

2. Insert the air tube into the appliance opening as in Figure 3. Do not
attach air tube to housing yet.

3. Slide the tube in until the end of the tube is flush with, or up to % inch
short of, the inside of the combustion chamber.

Carlin part number MN99102 Rev. 08/20/08
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Figure 2 Universal flange mounting dimensions

// ¢~ 5%"to

\ T /\Drm&tap

3 holes -
%-16

Bolt circle 5% to 712" \

Jf

8v4"

——h

45" —»

e L

Appliance burner opening Standard universal flange 9806

Figure 3 Mark insertion depth on air tube when using
universal flange mounting

When correctly positioned, =
the end of the air tube will ;
be flush with, or just short of, T

the inside wall of the com- X

bustion chamber. Before
tightening flange screws,

level the air tube with a spirit ~ Air tube ——— 4%" max
level. l
\- Flush to
%" recess
Universal flange >
9905 [

4. Level the air tube using a spirit level.

5. Mark the air tube position with a pen or pencil around the circumference
of the tube.

6. Remove air tube from the opening.

NOTICE — 99FRD burners firing above 2.25 GPH
1. 99FRD burners are shipped with the blank air shutter (behind fuel unit)
installed. This shutter is suitable only for firing rates up to 2.25 GPH.

2. For firing rates over 2.25 GPH, obtain an open type air shutter from
your Garlin dealer. Remove the blank shutter and replace with the open
shutter.

3. The optional open air shutter is suitable for firing rates from 1.50 to
3.00 GPH.

4. To change air shutters, remove the burner fuel unit. (The fuel unit holds
the shutter in place.) Install the correct shutter and replace the fuel
unit.
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Attach air tube to housing
1. See Figure 4. Loosen air tube holding clamp on the front of the burner
chassis.

2. Open ignitor cover plate by loosening the hold-down tabs and swinging
them away.

3. Spread the housing slightly using a flat screwdriver between the two
halves of the housing on top at the air tube collar.

4. Insert the air tube into the housing, make sure the tube is inserted
completely, butting against the air tube collar legde. If necessary, tap
on the end of the air tube with a block of wood until properly seated.

5. When using 99FRD wrapped-shield air tube or 102 CRD “B” style air
tube, locate the drip hole in the air cone. Rotate the air tube so the drip
hole is at the bottom before pressing into place.

6. Slide air tube holding clamp onto collar and tighten.

Figure 4 Attaching air tube to burner chassis

Air tube should butt against ledge
in collar.

b Flange (universal shown)

Mount burner in appliance

Welded flange-mounted burner
1. Place gasket over burner air tube and insert burner into appliance
opening. Secure in place with hardware supplied with appliance.

| WARNING | Universal flange or pedestal mount —these insertion methods
are intended only for negative overfire pressure. For pressur-
ized firing, you must obtain a burner with a welded flange,
designed for use with the specific appliance. Failure to comply
could result in severe personal injury, death or substantial
property damage.

Universal flange-mounted burner
1. Place gasket over burner air tube.

assemble burner
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e mount burner (continued)

2. Insert burner into appliance.

3. Verify burner is seated level and straight. Adjust flange slightly if neces-
sary.

4. Secure flange to appliance with hardware supplied with appliance.

Pedestal-mounted burner

1. Assemble pedestal to the bottom of the burner by tightening the two
14-20 slotted cap screws against the front feet of the housing. See
Figure 5. Install the four adjusting legs (3/8-16 x 3" hex-head cap
SCrews).

2. Adjust the pedestal legs so the air tube is level and the center of the
tube is at the same height as the center of the appliance opening.

3. Tighten the pedestal leg jam nuts to lock legs in place.

4. Insert the burner/air tube into the appliance opening until pen/pencil
line is even with appliance front (so end of air tube is flush with, or
slightly short of, the inside of the chamber).

5. Seal the space around the air tube with furnace cement or equivalent
(Figure 6).

Figure 5 Attaching burner to pedestal (when used)

Clamp screws:
(2) ¥4-20 slotted-head cap screws

Pedestal

Leveling screws:
(4) %-16 x 3" hex-head cap screws 9903

Figure 6 Seal opening around burner air tube when
pedestal mounting (burner shown with tube
attached to housing and installed)

Fill gap between tube
and opening using
furnace cement as
shown.

|

472" max

||
\- Flush to

%" recess

)

|

(4) adjusting legs ——

Carlin part number MN99102 Rev. 08/20/08



-43-

3. Prepare burner

Removing/installing head assembly

| WARNING | Use care when handling burner components after the burner
has been firing. Components can be hot and could cause
severe personal injury.

You will need to remove the combustion head assembly for inspection of
the assembly, replacement of the oil nozzle or adjustment of electrodes.
To remove the assembly:

1. Loosen, and then rotate the two screw clamps securing the ignitor in
place. Swing the ignitor plate open.

2. See Figure 7. Remove the blower shield by loosening the retaining
screw on its front edge if needed for easier removal or insertion of the
combustion head assembly.

3. Unscrew the oil line fitting and thumb nut at the burner housing.
4. Pull the threaded end of the oil tube into the blower housing.

5. See Figure 7. Rotate the combustion head assembly 180° so the
electrodes are upside down. This places the electrode insulators out
of the way for easy removal.

6. Remove the combustion head assembly by pulling the assembly up
and out of the housing.

7. Handle the assembly with care to avoid bending/moving the electrodes,
or damaging the electrode ceramic insulators.

8. Inspect the gasket on the bottom of the ignitor plate. The gasket prevents
air from escaping from the housing. Replace the gasket if not in good
condition.

9. Inspect the ignitor contact clips. Clean or replace if necessary to ensure
reliable contact with the electrodes.

Figure 7 Removing/inserting combustion head assembly

Remove blower access
cover if necessary for
easier insertion or
removal of combustion
head assembly.

Rotate oil tube 180° to
simplify removal of
combustion head
assembly.

9909
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To replace the combustion head assembly, reverse the sequence.

e Remember to put the assembly in upside down, so the electrode
insulators are out of the way. Remove, then replace, the blower shield
if necessary for easier removal/insertion of the assembly.

e See Figure 8. For 99FRD or 100CRD burners, you will have to lift the
end of the assembly to guide it through the throttle at the end of the

air tube. DO NOT FORCE.
CAUTION  (Jse care when tightening the oil line fitting to oil tube extension.
Tighten securely, but do not cross-thread or over-tighten.

Figure 8 Inserting combustion head assembly

head :
assembly K ) .
N l —

| 4lh

On 99FRD or 100CRD burners,
lift end of combustion head
assemblyisoiitican slide through

9907 the throttle ring.

Install nozzle/check electrodes

1. Loosen the clamp screw on the retention ring assembly (see Figure 10,
page 10). Slide the retention ring assembly off of the nozzle adapter.
Then loosen electrodes to rotate out of the way.

2. Install and tighten the nozzle shown in Table 1, page 3, for retrofit
applications. Install the nozzle given in the appliance manual when
application information for the 99FRD, 100CRD, and 102CRD oil burner
is given.

3. Hold the nozzle adapter securely when removing or replacing the nozzle
(Figure 9). Take care not to damage the electrode insulators or to bend
the electrodes in the process.

Figure 9 Carefully support the nozzle adapter when
installing or removing nozzle
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Figure 10 Combustion head/nozzle/electrode settings

148" Between tips —| [«———Flush to 6"

- = L N7
\ )i L5 J ’
1/4" Electrode tip to L
nozzle center line Nozzle adapter
N\ Clamp screw

9910 Retention ring assembly

Electrode-to-nozzle spacing

I

| WARNING Inspect the nozzle adapter before replacing the nozzle. If the
threads have been damaged or show score marks, replace
the nozzle line/adapter assembly.

4. Replace the retention ring assembly by slipping one of the riveted arms
through the gap between the electrode tips. Align this arm straight up,
with the ring clamp firmly against the nozzle adapter shoulder (see
Figure 10). Then tighten the clamping screw.

5. Reposition and check the electrode settings. Position the electrodes as
shown in Figure 10. These settings are critical in ensuring a reliable
ignition. Once the electrodes are set, check all clamps to be sure they
are securely tightened.

6. Insert the combustion head/nozzle assembly in the burner.

Check zero position (99FRD & 100CRD only)

1. SeeFigures 11,12 and 13. Loosen the oil line thumb nut and adjusting
slide locking screw. Use a %s2" Allen wrench to rotate the adjusting
screw until the lead edge of the slide aligns to “0” on the scale. The
retention ring should be flush, or nearly flush, with the edge of the
throttling ring.

2. If the retention ring is not close to flush with the throttle ring, make
sure the air tube is completely inserted into the housing collar and the

Figure 11 Check zero position — 99FRD & 100CRD only

Set adjusting slide to "0" position.

9911

Retention ring should be flush with throttle ring.
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Figure 12 Combustion head and air band adjutsments

Head position indicator (dimension "A")
Locking screw
Adjusting slide
Thumb nut
Adjusting screw (¥s2" Allen)

«\\‘)- ) H’(lll wﬂ!?t(l\[!!\,H”’Ullﬂ(ﬂll‘WIUW‘ [

100
L / 80
Z

840

ig
e)}l-ll

9912 Air shutter (shown with blank shutter)

Air band locking screw A

Air band and position indicator scale

Set initial burner air settings

Combustion head

1. The combustion head adjusting slide controls the spacing between the
retention ring and throttle ring (or air cone), regulating how much air
passes around the retention ring.

2. Loosen the oil line thumb nut and adjusting slide locking screw. Use a
%4a2" Allen wrench to rotate the adjusting screw until the lead edge of
the slide aligns to the number given in Table 3, page 11. Lock in place
by first tightening the oil line thumbnut, then tightening the locking
SCrew.

Air shutter

1. The air shutter is fixed for all 99FRD, 100CRD and 102CRD burners.
See page 7 for the correct air shutter type. (Some 102CRD burners
may be equipped with 3-slot air shutters.)

Air band

1. Theair band is marked in percent opening. Loosen the air band locking
screw and move the air band until the pointer lines up with the percent
opening given in Table 3, page 11.

Final adjustments

1. The burneris now adjusted to the approximate air settings for the firing
rate chosen. When you check combustion with instruments during start-
up or servicing, you may have to adjust the head slightly to achieve the
desired efficiency. See “Adjust burner using test instruments,” page 22.
( Note that pressure overfire will reduce air flow, requiring more air
opening.)

Carlin part number MN99102 Rev. 08/20/08
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3. Prepare burner (ontinued)

Figure 13 Combustion head/air tube combinations, typical

99FRD/100CRD Standard air tube 99FRD Wrapped-shield air tube 102CRD air tube

Shield Shield

Flame Throttle Flame Throttle Flame Air cone (2%" B-style shown;
retention ring retention ring retention C-style is 3" diameter with no
rin g rin g rin g chamfered portion) 500
Table 3  Approximate air band and combustion head settings
Firing 99FRD (standard air tube) 99FRD (wrapped-shield air tube) 100CRD (standard air tube) Firing
rate Blank air shutter Open air shutter Blank air shutter Open air shutter Blank air shutter Open air shutter rate
GPH@ | Airband Head Air band Head Air band Head Air band Head Air band Head Air band Head GPH @
100PSI | 9% open | Dim.“A” | % open | Dim.“A” | % open | Dim.“A” | %open | Dim.“A” | %open | Dim.“A” | % open | Dim.“A” | 100 PSI
0.50 15-20 0 —— 15 0 —— 20 0 —— 0.50
0.60 15-20 0 - 15-20 0 —— 35 0 —— 0.60
0.65 15-20 0 —-— 20 0 —— 40 0-1 —— 0.65
0.75 20 0-1 - 25 1 —— 45 0-1 —— 0.75
0.85 20-25 0-1 —— 30 1-2 —— 50 1-2 —— 0.85
1.00 30 1-2 —-— 40 2 —— 100 1-2 —— 1.00
1.10 35 1-2 —— 40 2-3 —— 100 1-2 —— 1.10
1.20 45 1-2 - 45 3 —— 100 2-3 —— 1.20
1.25 50 1-2 —— 50 3 —— 100 2-3 —— 1.25
1.35 55 2 - 55 3-4 —— 100 3-4 100 2-3 1.35
1.50 70 2 15 2 60 4 0 4 100 4-5 100 3-4 1.50
1.65 75 2-3 20 2-3 65 5 5 4-5 100 6-7 100 4-5 1.65
1.75 80 3 25 3 70 5 10 5 100 7-8 100 4-5 1.75
2.00 100 4-5 70 4 100 6 45 6 —— 100 6-7 2.00
2.25 100 6 100 5 100 8 65 7 —— 100 8-9 2.25
2.50 —— 100 6-7 —— 100 9 —— —— 2.50
2,75 —— 100 8 —— 100 11 —— —— 2.75
3.00 —— 100 10 —— —— —— 3.00
102CRD (25" air cone — “B”-style air tube) 102CRD (3" air cone — “C”-style air tube)
Sl Head Air band Air shutter Head Air band Air shutter Sl
100 PSI 100 PS|
Dimension “A” % open Type Dimension “A” % open Type
2.00 2 25 Open (4-sloty | = ———————— 2.00
2.25 4 100 Open (4-sloty | @ ———————— 2.25
2.50 5 100 Open (4-sloty |  ——————— 2.50
2.75 7 100 Open (4-slot) | = ———————— 2,75
3.00 9 100 Open (4-slot) 0 100 Open (4-slot) 3.00
3.25 10 100 Open (4-slot) 1 100 Open (4-slot) 3.25
3.50 11 100 Open (4-slot) 2 100 Open (4-slot) 3.50
ss | m—————— 4 100 Open (4-slot) 3.75
400 ( ——————— 6 100 Open (4-slot) 4.00
425 | e —————— 9 100 Open (4-slot) 4.25
450 (  —_———————— 1 100 Open (4-slot) 4.50
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3. Prepare burner (continued)

Inspect/install fuel supply

CAUTION  |hspect the oil supply system. Ensure that the fuel lines are

correctly sized and installed and that the fuel flow is unob-
structed, the oil tank is clean and only # 1 or # 2 heating oil
are supplied. Failure to supply a reliable oil flow could result
in loss of heat and potential severe equipment damage.

General guidelines:

e \When installing oil lines, use continuous runs of heavy-wall copper
tubing if possible.

e (Check fuel unit (oil pump) data sheet for recommended line sizing, lift
limitations and maximum length.

e (Check all connections and joints to ensure they are air-tight.
e Use flare fittings. Do NOT use compression fittings.

e Never use pipe sealing tape. Fragments can break off and plug fuel line
components.

e |nstall a shut-off valve at the tank and one near the burner. (Use fusible
handle design valves when possible or when required by codes.)

e |nstall a large capacity fuel filter (rated for 50 microns or less) near the
burner.

Fuel unit bypass plug

| WARNING | The fuel unit is shipped with its bypass plug not installed,
intended for a one-line oil system. Install the bypass plug only
if connecting to a two-line oil system. Operating with the plug
in place on a one-line system will damage the fuel unit and
could lead to oil leakage and fire hazard.

If the fuel line or fuel supply is above burner, never exceed 3
PSIG pressure at the fuel unit inlet. Install a suitable OSV to
reduce the pressure. Operating the fuel unit with higher inlet
pressure could result in fuel unit seal damage, oil leakage
and potential fire hazard.

Nozzle line heater

e (il burners often operate in spaces where temperatures tend to be
cool, typically 60°F or lower. Cool oil has higher viscosity, which can
affect atomization, ignition, combustion and fuel consumption. The
nozzle line heater avoids this problem by heating the nozzle line oil to
between 120°F and 130°F, resulting in smoother ignition and improved
combustion.

-12 -
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e The nozzle line heater needs power when the burner is in standby (no
call for heat from the appliance). Make sure the nozzle line heater is
powered directly from the 120 VAC HOT line, not through the appliance
operating control circuit. The nozzle line heater wiring should be shown
on the wiring diagram supplied with the appliance/burner unit.

e The nozzle line heater is supplied with an electrical disconnect harness,
allowing removal of the combustion head assembly without discon-
necting wires. Position the heater harness disconnect in the rear of
the blower housing, above the blower access cover. The wire leads to
the disconnect route through the side of the housing into the junction
box.

When first starting the burner, or after the service switch has
been off for some time, the heater requires about 15 minutes
to bring the oil to operating temperature.

One-line fuel system requirements

See Figure 14. The standard burner fuel unit is a single-stage, 3450-RPM
oil pump. Apply this fuel unit only on one-line systems where the fuel sup-
ply is on the same level with, or higher than, the burner. This ensures oil
flow by gravity. Also make sure the total lift does not exceed 8 feet (height
difference from bottom of oil tank to fuel unit). For other conditions, you
must provide a two-line fuel system. You may also have to change the fuel
unit to a two-stage type.

Figure 14 One-line fuel system

Air
vent I~
1%" minimum
Fill
pipe
Fuel unit
Shut-off valve n?;;?_critft
Inlet >
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3. Prepare burner (continued)

Two-line fuel system requirements

See Figure 15 and Table 4. Use Table 4 only for burners equipped with
Suntec fuel units. For burners using other fuel units, read the fuel unit
manufacturer’s data sheet to determine maximum lengths and lifts.

The standard burner fuel unit is a single-stage, 3450-RPM oil pump. Use
this fuel unit only on two-line oil systems that do not exceed the total
tubing lengths allowed in Table 4 (for Suntec fule units only). For longer
systems (or where lift exceeds 10 feet), replace the one-stage fuel unit
with a two-stage unit.

Always size fuel lines using an oil flow rate based on the fuel unit gearset ca-
pacity, not the burner firing rate. See fuel unit data sheet for information.

Install the fuel unit bypass plug when connecting to a two-line
system. The plug is shipped in a bag attached to the fuel unit,
along with a fuel unit data sheet.

Table 4  Two-line fuel system maximum lengths for 3/8”
and 1/2” OD copper tubing distribution. Use only
for burners equipped with Suntec fuel units. See
fuel unit data sheet for any other fuel unit.

Max. total length of tubing, feet
(including both horizontal and vertical)
Lift ) ) ;
(feet) Single-stage fuel unit Two-stage fuel unit
3/8” tubing 1/2” tubing 3/8” tubing 1/2” tubing
0 84 100 93 100
2 73 100 85 100
4 63 100 77 100
6 52 100 69 100
8 42 100 60 100
10 31 100 52 100
12 44 100
14 36 100
NOT recommended —
use two-stage fuel unit
16 27 100
18 - 76

Carlin part number MN99102 Rev. 08/20/08

Figure 15 Two-line fuel system

Air vent

ift)

8002

Perform checkout procedures

Verify before starting burner:
| WARNING | Should overheating or an emergency occur, immediately:

e Shut off oil supply line valve.

e Under some circumstances power should remain on for
water pumps or blowers. Determine proper response before
attempting start-up.

e [f burner fails ignition on several attempts, use burner
blower to purge appliance chamber before restart.

Checklist
[ Burner/appliance installed per appliance instruction manual?

[ Burner nozzle and head positioning bar verified against Table 1, page
3, or appliance manufacturer’s instructions?

Q Burner/appliance installed per all applicable codes?

O Installation site has adequate combustion/ventilation air openings and
vent system?

Fuel supply line in good condition and sized/designed correctly?
Oil tank has oil and oil line valves are open.
Wiring installed per burner/appliance instructions?

Burner, appliance and all components inspected and in good condi-
tion?

Udod

-13 -
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4. Wire burner ¢ start burner — 48245 primary control

Wire burner — 48245 primary control

1.

All wiring must comply with:

e |nthe U.S — the National Electrical Code, ANSI Z223.1/NFPA 54.

e |n Canada — the Canadian Electrical Code Part 1, CSA standard C22.1.
e All applicable local codes/standards.

Wire the burner following Figure 16 and any special instructions or wiring
diagram provided with the appliance, burner or other components.

The burner requires a 120 VAC/60 hz/single-phase power supply, with at least
a 5-amp fuse. The current draw (equipped with Carlin PSC motor) will be ap-
proximately 2.5 amps.

The 48245 thermostat terminals provide a power source. Never apply external
power to these terminals under any circumstances. To avoid this problem when
using zone valves, disconnect field wires from 48245 thermostat terminals.
Then connect a voltmeter across wires. Operate all zones and verify that there
is never a voltage reading at the meter. A voltage reading indicates incorrect
wiring that must be corrected before attempting to operate the burner.

Make sure the burner and appliance are correctly wired and the line switch is
properly fused for the load.

To start burner

m Do not start the burner if the combustion chamber contains

—_

oil or oil vapor.
Turn service switch OFF.
Perform inspections and checkouts on pages 14 and 15.

Slip one end of a 3/16-inch I.D. clear plastic hose over end of bleed valve, the
other end into a container. Then open bleed valve.

Set thermostat (operating controls) to call for heat.
Turn service switch ON.

Bleed oil line until plastic line is free of bubbles; then another 15 seconds longer.
(Should the primary control timing cause a lockout during purging, restart the
burner following the primary control data sheet instructions.)

Close bleed valve. The burner should cycle through the sequence given in the
primary control data sheet.

Perform primary control flame failure lockout and safety timing tests per instruc-
tions in primary control data sheet.

Should control/burner fail to operate correctly, see page 15 for suggestions in
troubleshooting.

Figure 16 Burners up to 3.0 GPH only, wiring using Carlin 48245 primary control (see appliance manual or separate wiring
information for burner equipped with a primary control not covered in this manual)

Jumper or 24 VAC to

thermostat (anticipator

setting 200 mA), or as
shown on appliance
wiring diagram

Va .l

48245

48245

Qil primary control

Appliance limit circuit

- 5 ey -7""——':,-' \
1 |
1 |
L N N N B B B J I
1 1
1 L
/ 1 \
L 4
Line switch 1 m’
(by others) :
[H Cm e o '
C ey N ) -ﬁ
N O L Y r
Go——————=— L - —————————
- Chassis
ground
\ v
Junction box at appliance

-14 -

L— 120 VAC/1-PHASE/60-Hz,
fused with 5-amp fuse

= 5

Cad cell sensor

Wires from bottom of 48245 ;;

Wire
nuts

----'

Burner
motor
74 N\
Orange
Black
[
1
1 -
1 Qil valve
L B N N N B N N N N . —x—
White (if used)
White
White |
/ White |

P |

Chassis
ground

Burner junction box
9348
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Start-up & operation

warninG

Power ON

Reset

Stand-by

Call for heat

Burner on

TFI

Run

Lockout

To Reset

Flame failure

Burner off

Stand-hy

Power loss

Do not start the burner if the combustion
chamber contains oil or oil vapor.

Per UL requirements, the control will not
turn on if the cad cell senses flame during
the self-test. If the cad cell sees light (flame)
at the beginning of a cycle, the control will
wait until it no longer senses the problem.

Open all manual oil line valves. Close the line
switch.

Press and hold the reset button for 3 seconds,
then release. This will reset the control at any
time during its operation.

(No call for heat) Control waits for power to
be applied to the black wire (from appliance
limit circuit). The circuit across terminals T-T
will also have to close for burner to start.

Set thermostat (or aquastat) to call for heat.
The limit circuit must provide power to the
black wire and the circuit between terminals
T-T must be closed.

The ignitor and motor start. (The ignitor re-
mains on throughout the call for heat cycle.)

The cad cell must sense flame within the
control’s trial for ignition (TFI) timing — 45
seconds.

The burner continues firing during call for heat
if the cad cell senses flame.

If cad cell does not sense flame within the TFI
timing (45 seconds), lockout occurs. The red
LED indicator turns on.

Red LED fully on indicates lockout (approxi-
mately 20 seconds after motor and ignitor
turn off). If power is interruped to the
control before the Red LED turns fully on,
the control will reset without the reset
button being pushed.

To reset after lockout, push in and hold reset
button for 3 seconds, then release. This will
reset control at any time during operation.

If the cad cell loses flame signal during op-
eration (after the TFI), control will lockout if
flame is not established within 45 seconds.

Set thermostat (or aquastat) to stop call for
heat. The burner shuts off within 2 seconds
after end of call for heat.

Control remains in stand-by mode until limit
circuit sends power to the black wire and T-T
circuit closes (call for heat).

If power to control/burner is interrupted dur-
ing a normal run cycle, the control will begin
a normal cycle again after power is restored.

Carlin part number MN99102 Rev. 08/20/08

Service & Troubleshooting

Burner (control) will not come on

No power to control
e Check line voltage to the control (at least 102 vac).
* Check all electrical connections.

Control is in lockout (red LED on)
e Press the reset button for 3 seconds.

CAD cell seeing light
e Remove one lead from FF terminal on the control. Press and
hold the reset button for 3 seconds. If voltmeter shows power
between control white and black wires, and T-T circuit is closed,
but control does not start, replace the control.
If control does not start when receiving power on the black
wire and T-T circuit is closed, check for:

e light is leaking into the burner housing, or

e CAD cell is defective, or

e there is a problem with the CAD cell wiring or holder.

e |f appliance was recently shut down, CAD cell may see re-
sidual hot spots in chamber.
To troubleshoot:

e Check CAD cell by unplugging it and measuring the
resistance across its pins: dark resistance at least 50 koHws;
room light resistance less than 10 koxms. Replace if
necessary. If the CAD cell functions properly, reinstall the
cell and close the burner housing.

e Check for stray light by measuring the CAD cell resistance
looking into the inactive combustion chamber. It should read
at least 50 koHwms.

Control will not reset
e |f the control will not reset, the Safety Monitoring Circuit may be
detecting an internal control problem. Replace the control.

Repeated flame failures (burner lights, but shuts
down)

Check for:
e CAD cell is defective.
e Air leaking into oil line causing flame out — Check oil line con-
nections and filter gasket.
e Defective nozzle causing flame to be erratic — Change nozzle.
Check for proper air band setting and draft.

e Excessive back pressure causing flame to be erratic — Check
appliance and flue for sooting/plugging.

Control locks out after TFI

Check for:

¢ No oil to burner — Check oil supply, filter, lines.

e Shorted electrodes — Inspect for cracked porcelain and re-
place as needed.

e Poor spark — Check electrode spacing and condition per
burner manual. Replace or realign if necessary.

* Nozzle clogged — Replace nozzle.

e Airflow too high — Check air band setting.

¢ Ignitor module defective — Replace if no spark.

e CAD cell defective.

e Qil valve (if used) stuck in closed position.

e Check wiring connections.

-15-
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4. Wire burner ¢ start burner — 40200

or 42230 primary control

Wire burner — 40200 primary control To start burner

42230 primary control
1. All wiring must comply with:

e |nthe U.S — the National Electrical Code, ANSI Z223.1/NFPA 54.

e In Canada — the Canadian Electrical Code Part 1, CSA standard C22.1.

e Al applicable local codes/standards. 2.
2. Wire the burner following Figure 17 and any special instructions or wiring

diagram provided with the appliance, burner or other components.

3. The burner requires a 120 VAC/60 hz/single-phase power supply, with at least 4.
a 5-amp fuse. The current draw (equipped with Carlin PSC motor) will be ap- 5
proximately 2.5 amps.

4. The 40200 or 42230 thermostat terminals provide a power source. Never ap-
ply external power to these terminals under any circumstances. To avoid this
problem when using zone valves, disconnect field wires from 40200 or 42230
thermostat terminals. Then connect a voltmeter across wires. Operate all zones 7.
and verify that there is never a voltage reading at the meter. A voltage reading
indicates incorrect wiring that must be corrected before attempting to operate 8.
the burner.

5. Make sure the burner and appliance are correctly wired and the line switchis 9.
properly fused for the load.

m Do not start the burner if the combustion chamber contains

oil or oil vapor.
Turn service switch OFF.
Perform inspections and checkouts on pages 16 and 17.

Slip one end of a 3/16-inch I.D. clear plastic hose over end of bleed valve, the
other end into a container. Then open bleed valve.

Set thermostat (operating controls) to call for heat.
Turn service switch ON.

Bleed oil line until plastic line is free of bubbles; then another 15 seconds longer.
(Should the primary control timing cause a lockout during purging, restart the
burner following the primary control data sheet instructions.)

Close bleed valve. The burner should cycle through the sequence given in the
primary control data sheet.

Perform primary control flame failure lockout and safety timing tests per instruc-
tions in primary control data sheet.

Should control/burner fail to operate correctly, see page 17 for suggestions in
troubleshooting.

Figure 17 99FRD, 100CRD, and 102CRD burners wiring using Carlin 40200 or 42230 primary control (see appliance
manual or separate wiring information for burner equipped with a primary control not covered in this manual)

Jumper or 24 VAC to _
thermostat (anticipator @ 1
setting 200 mA), or as | 1

Va .l

shown on appliance 1 1
wiring diagram | |

P 40200
or
42230

40200
42230

Qil primary control

7
% % Cad cell sensor

Appliance limit circuit

Burner
motor

A\
-

Line switch
(by others)

Prise

\ v
Junction box at appliance

1 Electrodes
o
LN
1 -
. Ignitor
1
]
Lo Jdo o |oivane

White (if used)

White

L— 120 VAC/1-PHASE/60-Hz,
fused with 5-amp fuse

P |

[— === 120 VAC Chase
Installer wiring \ assis
ground

Burner junction box /
9340
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Start-up & operation

Power ON

Reset

Stand-by

Call for heat

Burner on

TFI

Run

Lockout

To Reset

Flame failure

Burner off

Stand-by

Power loss

Do not start the burner if the combustion
chamber contains oil or oil vapor.

Per UL requirements, the control will not turn
on if the cad cell senses flame during the self-
test. If the cad cell sees light (flame) at the
beginning of a cycle, the control will wait until
it no longer senses the problem.

Open all manual oil line valves. Close the line
switch.

Press and hold the reset button for 3 seconds,
then release. This will reset the control at any
time during its operation.

(No call for heat) Control waits for power to be
applied to the black wire (from appliance limit
circuit).

Set thermostat (or limit) to call for heat. Ther-
mostat circuit must be closed and power com-
ing to black wire from limit circuit.

The ignitor and motor start.

The cad cell must sense flame within the control’s
trial for ignition (TFI) timing — 15 seconds for
40200 control or 30 seconds for 42230 control.
After cad cell senses flame, the ignitor stays on
another 10 seconds (flame stabilization period).

The burner continues firing during call for heat if
the cad cell is sensing flame.

If cad cell does not sense flame within the TFI
timing (15 or 30 seconds), lockout occurs.

Push inand hold reset button for 3 seconds, then
release. This will reset control at any time during
operation.

If the cad cell loses flame signal during opera-
tion (after the TFI), the burner shuts off within
1.3 seconds. Recycle: After 60 to 90 seconds
the control will restart (Burner on mode).

Set thermostat (or aquastat) to stop call for heat.
The burner shuts off within 2 seconds after end
of call for heat.

Control remains in stand-by mode until limit cir-
cuit sends power to the black wire and T-T cir-
cuit closes (call for heat).

If power to control/burner is interrupted during
a normal run cycle, the control will begin a nor-
mal cycle again after power is restored.

Carlin part number MN99102 Rev. 08/20/08

Service & Troubleshooting

Burner (control) will not come on

No power to control
» Check line voltage to the control (at least 102 vac).
» Check all electrical connections.

Control is in lockout
e Press the reset button for 3 seconds.

CAD cell seeing light
e Remove one lead from FF terminal on the control. Press and hold
the reset button for 3 seconds. If voltmeter shows power between
control white and black wires, and T-T circuit is closed, but control
does not start, replace the control.
If control starts when receiving power on the black wire and T-T
circuit is closed, check for:

light is leaking into the burner housing, or

CAD cell is defective, or

there is a problem with the CAD cell wiring or holder.

If appliance was recently shut down, CAD cell may see residual
hot spots in chamber.
To troubleshoot:

Check CAD cell by unplugging it and measuring the resis-
tance across its pins: dark resistance at least 50 koHms; room
light resistance less than 10 koxms. Replace if necessary. If the
CAD cell functions properly, reinstall the cell and close the
burner housing.

Check for stray light by measuring the CAD cell resistance
looking into the inactive combustion chamber. It should read
at least 50 koHwms.

Control will not reset

e |f the control will not reset, the Safety Monitoring Circuit may be
detecting an internal control problem. Replace the control.

Repeated flame failures (burner lights, but shuts

down)

Check for:

CAD cell is defective.

Air leaking into oil line causing flame out — Check oil line con-
nections and filter gasket.

Defective nozzle causing flame to be erratic — Change nozzle.
Excessive airflow or draft causing flame to leave burner head

Check for proper air band setting and draft.

Excessive back pressure causing flame to be erratic — Check
appliance and flue for sooting/plugging.

Control locks out after TFI
Check for:

No oil to burner — Check oil supply, filter, lines.

Shorted electrodes — Inspect for cracked porcelain and replace
as needed.

Poor spark — Check electrode spacing and condition per burner
manual. Replace or realign if necessary.

Nozzle clogged — Replace nozzle.

Airflow too high — Check air band setting.

Ignitor module defective — Replace if no spark.

CAD cell defective.

Oil valve (if used) stuck in closed position.

Check wiring connections.

-17 -
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4. Wire burner ¢ start burner — 50200 primary control

Wire burner — 50200 primary control

1.

All wiring must comply with:

e |nthe U.S — the National Electrical Code, ANSI Z223.1/NFPA 54.

e |n Canada — the Canadian Electrical Code Part 1, CSA standard C22.1.
e All applicable local codes/standards.

Wire the burner following Figure 18 and any special instructions or wiring
diagram provided with the appliance, burner or other components.

The burner requires a 120 VAC/60 hz/single-phase power supply, with at least
a 5-amp fuse. The current draw (equipped with Carlin PSC motor) will be ap-
proximately 2.5 amps.

The 50200 thermostat terminals provide a power source. Never apply external
power to these terminals under any circumstances. To avoid this problem when
using zone valves, disconnect field wires from 50200 thermostat terminals. Then
connect a voltmeter across terminals. Operate all zones and verify that there
is never a voltage reading at the meter. A voltage reading indicates incorrect
wiring that must be corrected before attempting to operate the burner.

Alarm terminals provide a 24 vac-rated dry contact, suitable for use with security/
fire alarm systems such as Carlin SecureHeat™.,

Make sure the burner and appliance are correctly wired and the line switch is
properly fused for the load.

To start burner

m Do not start the burner if the combustion chamber contains

—_

oil or oil vapor.
Turn service switch OFF.
Perform inspections and checkouts on pages 18 and 19.

Slip one end of a 3/16-inch I.D. clear plastic hose over end of bleed valve, the
other end into a container. Then open bleed valve.

Set thermostat (operating controls) to call for heat.
Turn service switch ON.

Bleed oil line until plastic line is free of bubbles; then another 15 seconds longer.
(Should the primary control timing cause a lockout during purging, restart the
burner following the primary control data sheet instructions.)

Close bleed valve. The burner should cycle through the sequence given in the
primary control data sheet.

Perform primary control flame failure lockout and safety timing tests per instruc-
tions in primary control data sheet.

Should control/burner fail to operate correctly, see page 19 for suggestions in
troubleshooting.

Figure 18 99FRD, 100CRD, and 102CRD burners wiring using Carlin 50200 primary control (see appliance manual or
separate wiring information for burner equipped with a primary control not covered in this manual)
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Start-up & operation

NOTICE

NOTICE

Power ON
O ® self-test 1

Stand-by

O ® call for heat

Self-test 2

Burner on
TFI

Run
® @ Lockout

To Reset

OG Latch-up

. Flame failure

End cycle
Stand-hy

Do not start the burner if the combustion chamber contains oil or
oil vapor.

Per UL requirements, the control will not turn on if the cad cell
senses flame during the self-test. If the cad cell sees light, the
control will remain in self-test mode until the cad cell no longer
senses light (flame). The amber LED will remain on, but blink off
momentarily @ every 3 to 4 seconds.

Check 50200 control label for trial for ignition (TFl)timing.

Open all manual oil line valves. Close the line switch. (If Red light
turns on constant @), control is in lockout. See below to reset.)

(Revision B controls only) Each time the limit circuit sends power
to the black wire, the control performs a “boot-up” test to verify
internal operation. About 4 seconds after power application, the
amber LED turns on. The test continues for about 6 more seconds.
If the test fails, the control turns the amber LED off and repeats this
test sequence until successful. (This test occurs on every call for
heat cycle if burner is operated by a limit control (terminals “T-T”
jumpered).

(Thermostat circuit open, limit circuit closed) If Self-test 1 is
successful, amber LED turns off and control waits for thermostat
circuit to close.

Set thermostat to call for heat. Thermostat circuit must close (and
black wire must receive power from the limit circuit).

The amber LED turns on. For the first 3 to 4 seconds, the control
performs a self-test. If the cad cell senses flame, the control
repeats this test until flame is no longer detected. During this time,
the amber LED remains on, but blinks off momentarily @) every 3
to 4 seconds. If the control detects motor contacts closed, lockout
oceurs.

After the self-test, amber LED turns off. The ignitor starts, followed
1 second later by the mator. (This delay compensates for sluggish
start-up of some AC transformers.)

The cad cell must sense flame within the TFI time limit (trial for
ignition). After cad cell senses flame, the ignitor stays on another
10 seconds (flame stabilization period).

The burner continues firing during call for heat if the cad cell
senses flame. LED’s are off during normal running.

If cad cell does not sense flame within 15 seconds after burner
starts, lockout occurs. The control turns the red LED on constant,
and closes the alarm contact.

Push in and hold reset button for 1 second, then release.

If the control locks out 3 times during a single call for heat, latch-
up occurs. The control turns on both the amber and red LED's
constant. You must use the special procedure below to reset the
control after latch-up.

Reset after latch-up — Only a qualified service technician should
attempt to reset the control after latch-up. The problem that
caused the repeated burner probiems must be corrected before
returning the burner to normal operation.

Push in and hold the reset button for about 10 seconds. The amber
and red LED’s will begin to flash alternately.

After the LED's begin flashing, continue holding the reset button for
about another 20 seconds. The LED's will turn off. Release the
reset button and the control will restart. (Releasing the button
before the LED's turn off will cause the control to remain in latch-
up.)

The 50200 control will not reset from lockout or latch-up if power
is interrupted.

If the cad cell loses flame signal during operation (after the TFI),
the red LED flashes. The burner shuts off within 2 seconds.
Recycle: Control waits for 65 seconds (with red LED flashing),
then begins again at Self-test 2. Red LED goes off ®.

Set thermostat (or aquastat) to stop call for heat. The burner shuts
off within 2 seconds after end of call for heat.

Control remains in stand-by mode until limit circuit sends power to
the black wire (call for heat).

Carlin part number MN99102 Rev. 08/20/08

Model 50200 diagnostic LED’s

- Red OFF
— Amber OFF

@ —Red ON
O - Amber ON

® - Red FLASHING
@® - Amber FLASHING

@) - Amber BLINKING (blinks off momentarily every 3 to 4 seconds)

Service & Troubleshooting

Burner (control) will not come on

®O

No power to control

Check line voltage to the control (at least 102 vac).
Check all electrical connections.

Control is in lockout

Red LED will be on. Press the reset button for 1 second.
If the control returns immediately to lockout, The Safety
Monitoring Circuit may have detected an internal control
problem. Replace the control.

CAD cell seeing light

Amber LED blinks off each 3 to 4 seconds. Remove one
yellow lead from FF terminal on the control.

If the amber LED remains on @) with a wire detached, the
control is defective.

If amber LED goes off @, control is OK, and:

e light is leaking into the burner housing, or

e CAD cell is defective, or

e there is a problem with the CAD cell wiring or holder.

¢ |f appliance was recently shut down, CAD cell may see
residual hot spots in chamber.

To troubleshoot:

e Check CAD cell by unplugging it and measuring the
resistance across its pins: dark resistance at least 50
koHms; room light resistance less than 10 koHws.
Replace if necessary. If the CAD cell functions
properly, reinstall the cell and close the burner
housing.

e Check for stray light by measuring the CAD cell
resistance looking into the inactive combustion
chamber. It should read at least 50 koHms.

Repeated flame failures (® ® flashing red LED)
Check for:

CAD cell is defective.

Air leaking into oil line causing flame out — Check oil line
connections and filter gasket.

Defective nozzle causing flame to be erratic — Change nozzle.
Excessive airflow or draft causing flame to leave burner head
— Check for proper air band setting and draft.

Excessive back pressure causing flame to be erratic — Check
appliance and flue for sooting/plugging.

Control locks out after TFl (® @ red LED on)
Check for:

No oil to burner — Check oil supply, filter, lines.

Shorted electrodes — Inspect for cracked porcelain and re-
place as needed.

Poor spark — Check electrode spacing and condition per
burner manual. Replace or realign if necessary.

Nozzle clogged — Replace nozzle.

Airflow too high — Check air band setting.

Ignitor module defective — Replace if no spark.

CAD cell defective.

Qil valve (if used) stuck in closed position.

Check wiring connections.
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4. Wire burner ¢ start burner — 60200 primary control

Wire burner — 60200 primary control

1.

All wiring must comply with:

e |nthe U.S — the National Electrical Code, ANSI Z223.1/NFPA 54.

e |n Canada — the Canadian Electrical Code Part 1, CSA standard C22.1.
e All applicable local codes/standards.

Wire the burner following Figure 19 and any special instructions or wiring
diagram provided with the appliance, burner or other components.

The burner requires a 120 VAC/60 hz/single-phase power supply, with at least
a 5-amp fuse. The current draw (equipped with Carlin PSC motor) will be ap-
proximately 2.5 amps.

The 60200 thermostat terminals provide a power source. Never apply external
power to these terminals under any circumstances. To avoid this problem when
using zone valves, disconnect field wires from 60200 thermostat terminals. Then
connect a voltmeter across terminals. Operate all zones and verify that there
is never a voltage reading at the meter. A voltage reading indicates incorrect
wiring that must be corrected before attempting to operate the burner.

Alarm terminals provide a 24 vac-rated dry contact, suitable for use with security/
fire alarm systems such as Carlin SecureHeat™.,

Make sure the burner and appliance are correctly wired and the line switch is
properly fused for the load.

To start burner

m Do not start the burner if the combustion chamber contains

—_

oil or oil vapor.
Turn service switch OFF.
Perform inspections and checkouts on pages 20 and 21.

Slip one end of a 3/16-inch I.D. clear plastic hose over end of bleed valve, the
other end into a container. Then open bleed valve.

Set thermostat (operating controls) to call for heat.
Turn service switch ON.

Bleed oil line until plastic line is free of bubbles; then another 15 seconds longer.
(Should the primary control timing cause a lockout during purging, restart the
burner following the primary control data sheet instructions.)

Close bleed valve. The burner should cycle through the sequence given in the
primary control data sheet.

Perform primary control flame failure lockout and safety timing tests per instruc-
tions in primary control data sheet.

Should control/burner fail to operate correctly, see page 21 for suggestions in
troubleshooting.

Figure 19 99FRD, 100CRD, and 102CRD burners wiring using Carlin 60200 primary control (see appliance manual or
separate wiring information for burner equipped with a primary control not covered in this manual)
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Start-up & operation

Cwanino|

Power ON
O ® seli-test 1

Stand-hy
0 Call for heat

Self-test 2

Burner on

Pre-purge

TFI

Run
0 Lockout

To Reset

QQ Latch-up

® @® Flame failure

Post-purge

Stand-by

Do not start the burner if the combustion chamber contains oil or oil
vapor.

Per UL requirements, the control will not turn on if the cad cell senses
flame during the self-test. If the cad cell sees light, the control will
remain in self-test mode until the cad cell no longer senses light (flame).
The amber LED will remain on, but blink off momentarily @) every 3 to
4 seconds.

Check 60200 control label for trial for ignition (TFI), pre-purge and post-
purge timings.

Open all manual oil line valves. Close the line switch. (If Red LED turns on
constant @), control is in lockout. See below to reset.)

(Revision B controls only) The control performs a “boot-up” test to
verify internal operation each time power is applied to the red/white wire.
About 4 seconds after power application, the amber LED turns on. The
test continues for about 6 more seconds. If the test fails, the control
turns the amber LED off and repeats this test sequence until successful.

(No call for heat) If Self-test 1 is successful, amber LED turns off and
control waits for heat call.

Set thermostat (or limit) to call for heat. Thermostat circuit must be
closed and power coming to black wire from limit circuit.

The amber LED turns on. For the first 3 to 4 seconds, the control
performs a self-test. If the cad cell senses flame, the control repeats this
test until flame is no longer detected. During this time, the amber LED
will remain on, but blink off momentarily @) every 3 to 4 seconds. If the
control detects motor contacts closed, lockout occurs.

After the self-test, amber LED turns off. The ignitor starts, followed 1
second later by the motor. (This delay compensates for sluggish start-up
of some Ac transformers.)

The oil valve opens after the valve delay-on period (pre-purge). (For oil
valve delay on operation, wire oil valve to the violet lead. If not using an
oil valve, cap the violet lead to automatically disable pre-purge and post-
purge.)

The cad cell must sense flame within the TFI time limit (trial for ignition).
After cad cell senses flame, the ignitor stays on another 10 seconds
(flame stabilization period).

The burner continues firing during call for heat if the cad cell senses
flame. Both LED’s are off during normal running.

If cad cell does not sense flame within the TFI time limit after burner
starts, lockout occurs. The control turns the red LED on constant, and
closes the afarm contact.

Push in and hold reset button for 1 second, then release.

If the control locks out 3 times during a single call for heat, latch-up
occurs. The control turns on both the amber and red LED's constant.
You must use the special procedure below to reset the control after
latch-up.

Reset after latch-up — Only a qualified service technician should
attempt to reset the control after latch-up. The problem that caused
the repeated burner probiems must be corrected before returning the
burner to normal operation.

Push in and hold the reset button for about 10 seconds. The amber and
red LED’s will begin to flash alternately.

After the LED's begin flashing, continue holding the reset button for
about another 20 seconds. The LED's will turn off. Release the reset
button and the control will restart. (Releasing the button before the
LED's turn off will cause the control to remain in latch-up.)

The 60200 control will not reset from lockout or latch-up if power is
interrupted.

If the cad cell loses flame signal during operation (after the TFI), the red
LED flashes. The oil valve closes within 2 seconds. The mator remains
on for the motor delay off period, then shuts off. (If no oil valve is wired
to the control, the burner shuts down within 2 seconds.) Recycle:
Control waits for 65 seconds (with red LED flashing), then begins again
at Self-test 2. Red LED goes off ®.

Set thermostat (or aquastat) to stop call for heat. The oif valve (if
installed) will turn off within 2 seconds. The mator remains on for the
motor delay off period (post-purge), then turns off. (If no oil valve is
wired to the control, the burner shuts off within 2 seconds after end of
call for heat. There is no post-purge.)

Control remains in stand-by mode until limit circuit sends power to the
black wire and thermostat circuit closes (call for heat).

Carlin part number MN99102 Rev. 08/20/08

Model 60200 diagnostic LED’s

- Red OFF
— Amber OFF

@ - Red ON
O - Amber ON

® - Red FLASHING
@® - Amber FLASHING

€ - Amber BLINKING (blinks off momentarily every 3 to 4 seconds)

Service & Troubleshooting

Burner (control) will not come on

@O

No power to control

Check line voltage to the control (at least 102 vac).
Check all electrical connections.

Control is in lockout

Red LED will be on. Press the reset button for

1 second.

If the control returns immediately to lockout, the
Safety Monitoring Circuit may have detected an
internal control problem. Replace the control.

CAD cell seeing light

Amber LED blinks off each 3 to 4 seconds. Remove
one yellow lead from FF terminal on the control.
If the amber LED remains on @ with a wire detached,
the control is defective.
If amber LED goes off ®), control is OK, and:
¢ light is leaking into the burner housing, or
e CAD cell is defective, or
o thereisa problem with the CAD cell wiring or holder.
¢ |fappliance was recently shut down, CAD cell may
see residual hot spots in chamber.
To troubleshoot:
¢ Check CAD cell by unplugging it and measuring
the resistance across its pins: dark resistance at
least 50 koHms; room light resistance less than 10
koHms. Replace if necessary. If the CAD cell
functions properly, reinstall the cell and close the
burner housing.
¢ Check for stray light by measuring the CAD cell
resistance looking into the inactive combustion
chamber. It should read at least 50 koHws.

Repeated flame failures (® ® flashing red LED)
Check for:

CAD cell is defective.

Air leaking into oil line causing flame out — Check oil
line connections and filter gasket.

Defective nozzle causing flame to be erratic — Change
nozzle.

Excessive airflow or draft causing flame to leave burner
head — Check for proper air band setting and draft.
Excessive back pressure causing flame to be erratic —
Check appliance and flue for sooting/plugging.

Control locks out after TFI (® @ red LED on)
Check for:

No oil to burner — Check oil supply, filter, lines.
Shorted electrodes — Inspect for cracked porcelain and
replace as needed.

Poor spark — Check electrode spacing and condition
per burner manual. Replace or realign if necessary.
Nozzle clogged — Replace nozzle.

Airflow too high — Check air band setting.

Ignitor module defective — Replace if no spark.

CAD cell defective.

QOil valve stuck in closed position.

Check wiring connections.
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5. Adjustment and verification

Adjust burner using test instruments

1. Operate burner for 15 minutes before making final adjustments using
test equipment.

2. Check for leaks in fuel piping.

| WARNING | Inspect fuel piping system for leaks. Repair any leaks to avoid
fire hazard from oil leakage or combustion problems due to
air infiltration into oil.

3. Inspect flame

e Look at flame through appliance combustion chamber observation
port. The flame should be well-defined and should not impinge on any
appliance surface. (If you make air changes later, inspect the flame
again.)

| WARNING | Do not attempt to confirm combustion simply by inspecting
the flame visually. You must use combustion test instruments.
Failure to properly verify/adjust combustion could allow unsafe
operation of the burner, resulting in severe personal injury,
death or substantial property damage.

1. Insert test probe into vent sample opening to sample flue products.

2. With the 99FRD, 100CRD, or 102CRD burner equipped with the cor-
rect oil nozzle, head setting and air band setting, the flue products will
usually contain between 11%2% and 12%2% CO, (5.9% and 3.8% O,)
and zero (Bacharach) smoke.

3. Use combustion test equipment to verify that burner is properly set up
for your installation, within the range listed in Table 3. Appliances with
positive pressure in the chamber may require a wider air opening. See
appliance instructions for details. Verify/adjust settings by testing with
instruments.

a.  Check smoke. It should be zero on the Bacharach scale.

b. Setthe appliance flue damper or barometric draft regulator so the draft or
pressure in the vent complies with the appliance manufacturer’s instruc-
tions.

| WARNING | Heating units designed for natural draft operation are normally
set for a slightly negative pressure, usually —0.01 to —0.02
inches w.c. draft at the combustion chamber test port. Ap-
pliances designed for forced draft (positive pressure in the
chamber) must be air-tight to prevent exfiltration of harmful
combustion products. Failure to properly set draft for the
appliance could result in severe personal injury or death.
c. Check percent of CO, (or 0,). Fine tune the burner, if necessary, by slightly
adjusting the head position for more or less air.
d. Recheck smoke (should be zero) and flue or chamber pressure/draft (adjust
if necessary and retest).
| WARNING | All'installations should be checked after one to two weeks of

operation to ensure the appliance/burner units are operating
correctly.

- 22 —
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Firing against positive overfire pressure

1. Burner rating maximum inputs are based on operation with zero to
slightly negative pressure overfire, typically 0.01 to 0.03 inches w.c.

2. When a burner is applied to an appliance that operates with a higher
pressure overfire, the maximum firing rate decreases because the
maximum available air flow from the burner blower decreases.

3. Read the graph below in Figure 20 to find the maximum burner firing
rate at positive overfire pressures.

BT Do not apply a 99FRD, 100CRD or 102CRD burner at a pres-
sure higher than listed in Figure 20 unless the application
has been factory pretested.

Figure 20 Maximum firing rate decreases as overfire
pressure increases
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(Do not fire at overfire pressure greater than 0.20 inches w.c. without factory pretesting.)
100CRD
(Do not fire at overfire pressure greater than 0.10 inches w.c. without factory pretesting.)
102CRD

(Do not fire at overfire pressure greater than 0.10 inches w.c. without factory pretesting.)
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5. Adjustment and verification cont)

Verify burner/appliance operation

Check burner/appliance/controls operation

Test operating and limit controls on appliance as specified in appliance
instructions.

Check operation of the primary control by forcing lockout to occur.
For primary controls that enter latch-up after multiple lockouts, force
latch-up to occur as well. Reset primary control per control data sheet
instructions after each test.

Start and stop the burner several times, allowing the primary control to
sequence through normal operation. Verify correct operation of burner
and primary control throughout.

Verify vent system operation

Verify vent is operating correctly and flue products are properly ex-
hausted from building. If the building contains any exhaust fans or
conditions that could affect vent performance, check burner/appliance/
vent operation with exhaust fans (or other conditions) operating.

Combustion/ventilation air

Verify combustion/ventilation air openings are not/will not be ob-
structed.

Verify air opening louvers are full open.

If louvers are motor-operated, verify motor and end switch are inter-
locked with appliance/burner wiring to prevent operation of the burner
if the air louvers are not fully opened.

Prepare burner for normal operation

Cycle burner off with appliance controls.
Turn off power to the appliance.
Seal the appliance flue damper test opening.

Verify all components and wires are in place and burner is ready for
operation.

Restore power to the appliance.

Train the user

Train the user to operate the burner and appliance under normal condi-
tions.

Explain procedure to shut down burner/appliance when required.

Review the back cover of this manual (and the appliance manual) with
the user.

Verify the user is aware of all procedures specified in the manuals.

Verify user will not store or use combustible liquids or materials or
contaminants in the vicinity of the burner/appliance.

Carlin part number MN99102 Rev. 08/20/08

6. Annual start-up and service

Annual start-up & service

| WARNING | This burner must be started and serviced at least annually

by a qualified service technician. Failure to properly maintain
and service the burner could result in severe personal injury,
death or substantial property damage.
Discuss burner/appliance operation with user to determine any problems
that may have occurred during the previous season and to verify user
is aware of proper operation and care of the burner/appliance.
Review proper operation of the appliance/burner unit with the user.
Turn off power to appliance.
Remove combustion head assembly to clean and adjust if necessary.
(See procedure on page 9.)

If the inside surface of the air tube and/or retention ring need to be
cleaned, clean them with a vacuum cleaner with brush attachment
while the combustion head assembly is out of the burner.

Replace the oil nozzle with the correct size specified in Table 1, page
3.

Inspect and adjust the ignition electrodes and insulators per instructions
on page 9 of this manual. Replace if proper spacing cannot be achieved
or if components are damaged.

Close the housing cover plate and secure in place.
Inspect the fuel line oil filter. Replace if necessary.

Qil line filters — Use a non-bypassing filter to prevent nozzle

plugging caused by poor oil filtration. Non-bypassing filters
prevent small foreign particles from bypassing the filter, a
common problem with fiber element type filters. Another
problem of some filters is the fiber from filter element tears
can break away and plug the nozzle or fuel unit.

Perform the complete checkout procedures of pages 13 to 23, including
system inspection and checks.

Inform the user of any problems found.
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7. Repair parts For parts not shown or listed, contact factory and/or check separate documentation supplied with appliance/burner unit.
Item| Description I:\Ia: F?RSD (:I;gg c1|g|2) Item| Description Part No. F?RQD égg (:;Ig|2)
1 Blower housing Consult factory 19 | Electrode sets
3 | Air bands Set of 2, 5" nominal, approx. 6-3/4" oal 82768S . . .
Single 50732S | . Set of 2, 7" nominal, approx. 8-3/4" oal 82776S . . .
Double (standard) 98101 . . . Set of 2, 9" nominal, approx. 10-3/4" oal 82784S o . .
5 | Air shutters Set of 2, 11" nominal, approx. 12-3/4" oal 82792S . . .
Air shutter, 4-Slot 46946S | o © © 21 | Flame retention ring assemblies
Air shutter, blank style 46938S | o . Flame retention ring assembly 549818 o .
7 | Air tube housing clamp 46979 | o . . Flame retention ring assembly 550618 .
11 | Air tube/combustion head assemblies Flange & gasket combinations
5” Air tube/combustion head combination 20180 o . Mounting flange & gasket 231508 o o .
7” Air tube/combustion head combination 20230 o . Mounting flange & gasket (10 pack) 724628 o . .
9” Air tube/combustion head combination 20313 o . Mounting flanges
11” Air tube/combustion head combination 19919 . . 23 | 3-1/8id x 8-1/4 od Universal flange 59402 . . .
5” WS Air tube/combustion head combination 64006 . 25 | Welded flange, when supplied (contact factory) —
77 WS Air tube/combustion head combination 65524 . Gaskets
7 Air tube/combustion head combination 65516 o 27 | Mounting flange 40287 o o .
5” B Air tube/combustion head combination 21790 . 29 | Transformer 40167 . . .
7” B Air tube/combustion head combination 21857 . 31 | Blower wheels (fans)
9” B Air tube/combustion head combination 21881 . Blower wheel, 5-1/4d x 2w 28605 .
11” B Air tube/combustion head combination 21691 . Blower wheel, 4-1/4d x 2-15/16w 28530 .
5” C Air tube/combustion head combination 21980 . Blower wheel, 5-1/16d x 2-1/4w 28506 .
77 C Air tube/combustion head combination 21998 o 33 | Fuel units
9” C Air tube/combustion head combination 22004 . Single stage, Suntec A2VA-7116, w/fitting 22996S . .
11” C Air tube/combustion head combination 21915 . Two stage, Suntec B2VA-8216, w/fitting 23002S . .
13 | Air tubes Single stage. Danfoss BFPH w/fitting 27813D . .
5" nominal, approx. 5-3/8" oal 44990 | o | o ﬁ;g%‘: (Sitégnf'zs)‘;’:]tgcs#e‘ﬁgf’;ﬂg]igg)i“i"g (requires 1/6 | oaqo75 | & | o |
7" nominal, approx. 7-5/8" oal 45039 . . Two stage, Suntec HA2BB-300, w/fitting 23069S . . .
9" nominal, approx. 9-5/8" oal 45070 . . Single stage, Suntec A2VA-3006, w/fitting 987508 . .
11" nominal, approx. 11-5/8" oal 44917 o . Single stage, Suntec A2YA-7916, w/fitting 23234S .
WS-Style, 5" nominal, approx. 5-1/2" oal 45005 . Two stage, Suntec B2YA-8916, w/fitting 23267S .
WS-style, 7" nominal, approx. 7-1/2" oal 45047 . 35 | Nozzle line/adapter assemblies with C-ring
B-style, 5" nominal, approx. 5-1/16" oal 45617 . 5" nominal, approx. 6-3/4" oal 568205 | - . .
B-style, 7" nominal, approx. 7-1/16" oal 45641 . 7" nominal, approx. 8-3/4" oal 56861S . . .
B-style, 9" nominal, approx. 9-1/16" oal 45674 . 9" nominal, approx. 10-3/4" oal 573158 o J .
B-style, 11" nominal, approx. 11-1/16" oal 45492 . 11" nominal, approx. 12-3/4" oal 567548 . . .
C-style, 5" nominal, approx. 5-1/16" oal 45898 U 37 | Oil lines
C-style, 7" nominal, approx. 7-1/16" oal 45914 . 3/16” od, std. fuel unit to nozzle line 344708 . . .
C-style, 9" nominal, approx. 9-1/16" oal 45930 . 3/16” od, std. oil valve (when used) to nozzle line 34439S . . .
C-style, 11" nominal, approx. 11-1/16" oal 45716 . 39 | 0il valves (when used) - Not shown
15 | Combustion head assemblies Carlin oil valve SVC10FF |« . .
5" nominal, approx. 8-1/8" oal 51805 . . Carlin oil valve kit 98289 . . .
7" nominal, approx. 10-1/8" oal 51854 . . Instant-opening (Peter Paul) 40857
9" nominal, approx. 12-1/8" oal 51896 . . Instant-opening (Peter Paul) kit 24638
11" nominal, approx. 14-1/8" oal 51599 o 0 NS | Nozzle line heater kit 667953 o o
5" nominal, approx. 8-1/8" oal 52316 . 41 | Nozzle line heater (element only) 66787 o .
7" nominal, approx. 10-1/8" oal 52373 . 43 | Nozzle line heater, bracket 64493 . .
9" nominal, approx. 12-1/8" oal 52472 . 45 | Nozzle line adjusting slide 5489001 | . .
11" nominal, approx. 14-1/8" oal 52183 . 47 | Retaining ring (“C” -Clip), nozzle line 31633 . . .
17 | Electrode bracket 231355 | - . . 49 | Thumb nut, nozzle line 62885 . . .
NS | Electrode setting guage (red) 76893 . . . 51 | Elbow, 3/16” flare x 1/8” NPT 29926 . . .
- 24 —
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7. Repair parts (ontinued)

I
I
I
|
|
|
|
|
\

Item| Description 'I,:: F?!SD (;g?) (;Iglz) Item| Description Part No. FgRgD (;g?) (;g|2)
53 | Motor, 1/6 hp, 3450 rpm, Carlin PSC 98022 . . . 63 | Ignitor base plate only 41013
55 | Couplings NS | Ignitor/base plate/cad cell assembly 4100000CA
For std. fuel units, approx. 2-3/8" oal 75564 . . . 65 | Transformer terminal kit (2 terminals & nuts) 24463
For opt. fuel units (J/H pumps), approx. 2-3/16" oal 28704 . . 0 67 | Transformer hold-down tab, two required 44842S
57 | Nozzle (obtain locally) — . . . 69 | Primary control (consult factory for other controls) 60200
59 | Pedestal w/hardware 23317S | o o 0 71 | Cad cell assembly 1440700K
Ignitor, Carlin electronic: 120 vac, 60 hz 40 va 73 | Junction box, 4'x4", w/grommet and lockwasher 44586
61 14 kv, 35 ma rms / Secondary grounding — midpoint 41000 : ‘ :

Carlin part number MN99102 Rev. 08/20/08 -25-



8. Maintenance procedures

Maintenance/service procedures

m Turn off power to appliance when servicing burner. Failure to comply
could result in severe personal injury, death or substantial property
damage.

Cleaning blower wheel
1. The blower wheel accumulates dust and debris from normal operation. You will
need to clean the wheel blades periodically to prevent reduction in airflow.

e Inspect the blower wheel by removing the blower wheel access cover. See
Figure 21.

e o remove the cover, open the ignitor plate and loosen the blower wheel
access cover screw about three turns.

e Inspect the blower wheel to see if it needs to be cleaned. Dirt and lint on
the wheel reduce air flow, and must be removed if the burner is to operate
correctly.

2. To clean blades, remove the two bolts securing the motor to blower housing.

a. Slide the motor out and rotate to remove and access blower wheel.

b. Use a brush and vacuum to clean each blade and the blower housing
interior.

c. Replace motor/wheel in blower housing and secure with the two bolts.

d. Push wire slack back into junction box.

Figure 21 Remove blower access cover to inspect blower
wheel

Replacing blower motor or wheel

1. If either the blower wheel or motor must be replaced, remove the two bolts
securing the motor to housing.
Disconnect the motor wires in the burner junction box.

Loosen the Allen screw securing the blower to the motor shaft and remove the
wheel.

4. When assembling the replacement assembly, slide the wheel onto the motor
shaft and use feeler gauges to set space between the blower wheel and the
motor face. This space must be:

99FRD - 3/64” 100CRD - 1/8” 102CRD - 7/16”

5. Replace the motor/wheel assembly in the housing, wire the motor leads and
secure the motor with the two bolts.

- 26—

-60 -

Motor maintenance

e The Carlin PSC motor is constructed with permanently-lubricated bearings,
and requires no oiling. Should you replace the original motor with another type
of motor, occasional oiling may be required, depending on motor design and
manufacturer’s recommendations.

e Any time you replace a component or disassemble any part of the burner for
service/maintenance, perform a complete operational test after reassembly to
verify the burner operates correctly. Failure to verify operation could result in
severe personal injury, death or substantial property damage.

Checking ignitor
Never test an ignitor by placing a screwdriver (or other metallic
object) across the high voltage clips. Check 40700 & 40900 ignitors
only by observing spark at appliance ignition electrodes, with fuel
supply OFF. Using any other method could cause ignitor damage
and severe personal injury.

1. Checking 41000 ignitors only:

e Disconnect electrical power to burner.

e Remove hold down clips or screws. Lift ignitor mounting plate to the full-
open position. Set high voltage clips to a 2" to 34” gap.

e Carefully energize ignitor and check for spark arcing at the high voltage
terminals. If spark jumps the gap, ignitor is good.

Ceramic fiber materials

The appliance may contain ceramic fiber and/or fiberglass materi-
als. Ceramic fiber materials, such as chamber liners, may contain
carcinogenic particles (chrystobalites) after exposure to heat. Airborne
particles from fiberglass or ceramic fiber components have been
listed as potentially carcinogenic by the State of California. Take the
following precautions when removing, replacing and handling these
items.

Avoid breathing dust and avoid contact with skin or eyes. Wear
long-sleeved, loose-fitting clothing, gloves and eye protection. Use
aNIOSH N95 certified respirator. This respirator meets requirements
for protection from chrystobalites. Actual job requirements or NIOSH
regulations may require other or additional protection. For information,
refer to the NIOSH website, http://www.cdc.gov/niosh/homepage.
html.

Ceramic fiber removal: To prevent airborne dust, thoroughly wet
ceramic fiber with water before handling. Place ceramic fiber
materials in a plastic bag and seal to dispose.

Avoid blowing, tearing, sawing or spraying fiberglass or ceramic fiber
materials. If such operations are necessary, wear extra protection
to prevent breathing dust.

Wash work clothes separately from other laundry. Rinse clothes
washer thoroughly afterwards to prevent contamination of other
clothing.

NIOSH First aid procedures:
Eye exposure — irrigate immediately

Carlin part number MN99102 Rev. 08/20/08
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Combustion Technology, Inc

Limited Warranty

Carlin Combustion Technology, Inc. (Carlin) warrants its products, to the original purchaser, to be
free from defects in material and workmanship, under normal use and service for 36 months from
the date of manufacture, except for commercial Products (over 3 GPH) that are warranted for 12
months from the date of manufacture; and except for EZ-Pro™ Burners that are warranted for 36
months from the date of manufacture, plus an extended period of two (2) additional years (total of
five (5) years).

This warranty does not extend to equipment subjected to misuse, neglect, accident or
water damage; nor does this warranty apply unless the product covered by it is properly
installed by a qualified, competent technician, who is licensed where state or local codes
require, and who is experienced in making such installations, in accordance with NFPA
No. 31 of the National Fire Protection Association and in accordance with all applicable
local, state and national codes. Parts that are defective in material or workmanship and
within the warranty period will be repaired or replaced as follows:
1. Motors, fuel units, transformers and other non-Carlin products should be sent for repair or replace-
ment to an authorized service point or distributor of the manufacturer of such components when
reasonably available in the Customer’s locality.

2. Where such local service is not available with respect to the above listed components, or where
Carlin components are involved, or for component parts of EZ-Pro Burners that fall within the
extended warranty period, such defective parts should be returned, freight prepaid to Carlin.
The repaired component or replacement part will be provided to the Customer freight prepaid
by Carlin unless the returned part is determined by Carlin to be out of warranty or not to be
defective, in which case it will be provided to the customer EO.B., Carlin, East Longmeadow,
Massachusetts.

3. Contact Carlin Customer Service for warranty return procedures.

4. The return of a burner is not covered by this warranty. Contact Carlin Tech Service for assistance
before replacing any burner.

5. Carlin is not responsible for any labor cost for removal and replacement of equipment.

6. Equipment that is repaired or replaced will carry the unexpired portion of the original equipment
warranty.

7. If inspection by Carlin does not disclose any defect covered by this warranty, the equipment may
be repaired or replaced at the expense of the Customer, and Carlin’s regular charges will apply.

8. Non-Carlin components are warranted for 12 months from date of installation or 18 months from
date of manufacture, whichever date occurs first.

This warranty is limited to the precise terms set forth above, and provides exclusive rem-
edies expressly in lieu of all other remedies and in particular there shall be excluded the
impli arranti f merchantabili nd fitn for a particular pur . Inn nt
will Carlin Combustion Technology, Inc. be liable for any incidental or consequential
damage of any nature. Carlin neither assumes nor authorizes any person to assume for Carlin
any other liability or obligations in connection with the sale of this equipment. Carlin’s liability and
Customer’s exclusive remedy being limited to repairs or replacement as set forth above.

CARLIN. THE TECHNOLOGY LEADER.

Carlin part number MN99102 Rev. 08/20/08 - 27 -
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Carlin

btkmbustmn Technology, Inc.

I The burner must be cleaned, tested

and adjusted annually by a qualified oil
burner service technician.

Should overheating occur:

- 28 -

(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 techni-
cian and the fire department (if needed).

99FRD, 100CRD, and
102CRD oil burner

User care and maintenance

Refer only 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.

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

e 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 lubri-
cation. 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.

EZETTE Never attempt to use gasoline as
a fuel for this burner, as it is more
combustible and could result in a
serious explosion. Never attempt to
burn refuse or use any fuel other
than # 1 or # 2 heating oil (ASTM

Carlin part number MN99102 Rev. 08/20/08
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[

Intermittent duty ignition

[

45-second trial for ignition

[

Red LED lockout indicator

[

Thermostat/aquastat compatible

[

SMC Technology "

Power input (from limit circuit) 120 vAc, 60 Hz, 10 VA
Motor load 5 FLA / 60 LRA
Ignitor load 120 vAC, 60 Hz, 500 VA
Operating temperature limits  +32°F to +140°F
Storage temperature limits —40°F to +185°F
Thermostat anticipator current 0.2 A, AC

Cad cell resistance —witHrLave R < 1500 OHMS

UL recognized (US)

Agencles CSA certified (Canada)

(1) The 48245 provides two motor relays. Carlin’s patented SMC technology (Safety
Monitoring Circuit) monitors the contacts of both motor relays. Lockout occurs if a motor
relay contact is found closed when it should be open. The second motor relay ensures
motor shutdown even if the first motor relay fails.

voe. 824D

CAD cell
Oil primary control

Data sheet

0
120 vac

60 Hz

.:oX

Jumper or 24 VAG to
thermostat (anticipator
setting 0.2 A)

- Qil valve -
(if used)

500 VA

ignor

Cad cell
(< 1500 OHMS)

Installing and wiring

Warning — The 48245 control must be installed and serviced only by a
qualified service technician.

1. Always disconnect power source before wiring to avoid electrical shock
or damage to the control. All wiring must comply with applicable codes
and ordinances.

2. Thermostat terminals (T-T) provide a current source. Never apply ex-
ternal power to these terminals under any circumstances.
Mounting

e The control may be mounted on a 4" x 4" junction box in any conve-
nient location on the burner, furnace or wall. The location must not
exceed the ambient temperature limit, 140°F.

Wiring

e Wiring must comply with local and national electrical codes, and in
accordance with the wiring diagram above.

Field checks

1. Safety timing (TFI) test— Remove one cad cell wire (F-F). Start burner.
The control should lockout within 45 seconds. Replace cad cell wire.

2. Flame failure test— Start burner. After flame is established (after TFI
period), close the oil supply hand valve. This will cause a flame failure
sequence as described on the reverse side of this Data sheet.

3. If control does not operate as described, check the wiring.

TecH supporT 800-989-2275 carlincombustion.com
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Model 48245 Cad cell Oil primary control — Data sheet — Operation/Troubleshooting

Start-up & operation

| WARNING | Do not start the burner if the combustion
chamber contains oil or oil vapor.

[ noTICE | Per UL requirements, the control will not

NOTICE y
turn on if the cad cell senses flame during
the self-test. If the cad cell sees light (flame)
at the beginning of a cycle, the control will
wait until it no longer senses the problem.

Power ON Open all manual oil line valves. Close the line
switch.

Reset Press and hold the reset button for 3 seconds,
then release. This will reset the control at any
time during its operation.

Stand-by (No call for heat) Control waits for power to

be applied to the black wire (from appliance
limit circuit). The circuit across terminals T-T
will also have to close for burner to start.

Call for heat Set thermostat (or aquastat) to call for heat.
The limit circuit must provide power to the
black wire and the circuit between terminals

T-T must be closed.

Burner on The ignitor and motor start. (The ignitor re-

mains on throughout the call for heat cycle.)

TFI The cad cell must sense flame within the
control’s trial for ignition (TFI) timing — 45
seconds.

Run The burner continues firing during call for heat

if the cad cell senses flame.

If cad cell does not sense flame within the TFl
timing (45 seconds), lockout occurs. The red
LED indicator turns on.

Lockout

Red LED fully on indicates lockout (approxi-
mately 20 seconds after motor and ignitor
turn off). If power is interruped to the
control before the Red LED turns fully on,
the control will reset without the reset
button being pushed.

To Reset To reset after lockout, push in and hold reset
button for 3 seconds, then release. This will

reset control at any time during operation.

Flame failure If the cad cell loses flame signal during op-
eration (after the TFI), control will lockout if

flame is not established within 45 seconds.

Burner off Set thermostat (or aquastat) to stop call for
heat. The burner shuts off within 2 seconds

after end of call for heat.

Stand-by Control remains in stand-by mode until limit
circuit sends power to the black wire and T-T

circuit closes (call for heat).

Power loss If power to control/burner is interrupted dur-
ing a normal run cycle, the control will begin

a normal cycle again after power is restored.

Service & Troubleshooting

Burner (control) will not come on

No power to control
* Check line voltage to the control (at least 102 vac).
* Check all electrical connections.

Control is in lockout (red LED on)
e Press the reset button for 3 seconds.

CAD cell seeing light
e Remove one lead from FF terminal on the control. Press and
hold the reset button for 3 seconds. If voltmeter shows power
between control white and black wires, and T-T circuit is closed,
but control does not start, replace the control.

If control does not start when receiving power on the black
wire and T-T circuit is closed, check for:

e light is leaking into the burner housing, or

e CAD cell is defective, or

 there is a problem with the CAD cell wiring or holder.

e |f appliance was recently shut down, CAD cell may see re-
sidual hot spots in chamber.

To troubleshoot:

e Check CAD cell by unplugging it and measuring the
resistance across its pins: dark resistance at least 50 koHws;
room light resistance less than 10 koxms. Replace if
necessary. If the CAD cell functions properly, reinstall the
cell and close the burner housing.

e Check for stray light by measuring the CAD cell resistance
looking into the inactive combustion chamber. It should read
at least 50 koHwms.

Control will not reset
e |f the control will not reset, the Safety Monitoring Circuit may be
detecting an internal control problem. Replace the control.

Repeated flame failures (burner lights, but shuts
down)

Check for:
e CAD cell is defective.
 Air leaking into oil line causing flame out — Check oil line con-
nections and filter gasket.
» Defective nozzle causing flame to be erratic — Change nozzle.
Check for proper air band setting and draft.
e Excessive back pressure causing flame to be erratic — Check
appliance and flue for sooting/plugging.

Control locks out after TFI

Check for:
e No oil to burner — Check oil supply, filter, lines.
» Shorted electrodes — Inspect for cracked porcelain and re-
place as needed.
e Poor spark — Check electrode spacing and condition per
burner manual. Replace or realign if necessary.
Nozzle clogged — Replace nozzle.
Airflow too high — Check air band setting.
Ignitor module defective — Replace if no spark.
CAD cell defective.
Oil valve (if used) stuck in closed position.
e Check wiring connections.

© Copyright 2003 — Carlin Combustion Technology, Inc.
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vooers 0200
42230

CAD cell
Oil primary controls
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Combustion Technology, Inc

Data sheet

40200 or 42230

Black ° >

120 vac
@ Jumper or 24 vAc to .:6(;{
thermostat (anticipator
setting 0.2 A)
. g 10 FLA /60 LRA
4 Interrupted duty ignition  Motor ——
1
1
4 15-second trial for ignition 40200 Lol
(1.3-second flame failure response time (FFRT)) @ (Caq ggg ) o
] - agn < OHMS 500 vA
30-second trial for ignition 42230 [ gnitor ——#

(1.3-second flame failure response time (FFRT))

4 Recycle on flame failure

4 Thermostat/aquastat compatible  Installing and wiring

4 SMC Technology ”

Warning — 40200 and 42230 controls must be installed and serviced
only by a qualified service technician.

1. Always disconnect power source before wiring to avoid electrical shock
or damage to the control. All wiring must comply with applicable codes
and ordinances.

Power input (from limit circuit) 120 VAC, 60 Hz, 10 VA 2. Thermostat terminals (T-T) provide a current source. Never apply ex-

ternal power to these terminals under any circumstances.

10 FLA/ 60 LRA

120 vAC, 60 Hz, 500 VA
+32°F to +140°F
—40°F to +185°F

Motor load
Mounting

e The control may be mounted on a 4" x 4" junction box in any conve-
nient location on the burner, furnace or wall. The location must not
exceed the ambient temperature limit, 140°F.

Ignitor load
Operating temperature limits

Storage temperature limits Wiring

Thermostat anticipator current 0.2 A, AC e Wiring must comply with local and national electrical codes, and in
accordance with the wiring diagram above.

Field checks

UL recog_n_ized (US) 1. Safety timing (TFI) test— Remove one cad cell wire (F-F). Start burner.
CSA certified (Canada) The control should lockout within 15 seconds (40200) or 30 seconds
(42230). Replace cad cell wire.

2. Flame failure test— Start burner. After flame is established (after TFI
period), close the oil supply hand valve. This will cause a flame failure

Cad cell resistance — witHriave R < 1500 OHMS

Agencies

(1) The 40200 & 42230 controls provide two motor relays. Carlin’s patented SMC technology

(Safety Monitoring Circuit) monitors the contacts of both motor relays. Lockout occurs if
a motor relay contact is found closed when it should be open. The second motor relay
ensures motor shutdown even if the first motor relay fails.

sequence as described on the reverse side of this Data sheet.
3. If control does not operate as described, check the wiring.

TecH supporT 800-989-2275 carlincombustion.com
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Model 40200/42230 Cad cell Oil primary controls — Data sheet — Operation/Troubleshooting

Start-up & operation

| WARNING | Do not start the burner if the combustion
chamber contains oil or oil vapor.

Per UL requirements, the control will not turn
on if the cad cell senses flame during the self-
test. If the cad cell sees light (flame) at the
beginning of a cycle, the control will wait until
it no longer senses the problem.

Power ON Open all manual oil line valves. Close the line
switch.

Reset Press and hold the reset button for 3 seconds,
then release. This will reset the control at any
time during its operation.

Stand-by (No call for heat) Control waits for power to be

applied to the black wire (from appliance limit
circuit).
Call for heat Set thermostat (or limit) to call for heat. Ther-
mostat circuit must be closed and power com-
ing to black wire from limit circuit.

Burner on The ignitor and motor start.

TFI The cad cell must sense flame within the control’s
trial for ignition (TFI) timing — 15 seconds for
40200 control or 30 seconds for 42230 control.
After cad cell senses flame, the ignitor stays on
another 10 seconds (flame stabilization period).

Run The burner continues firing during call for heat if
the cad cell is sensing flame.

Lockout If cad cell does not sense flame within the TFI
timing (15 or 30 seconds), lockout occurs.

To Reset Push inand hold reset button for 3 seconds, then

release. This will reset control at any time during
operation.

Flame failure  If the cad cell loses flame signal during opera-
tion (after the TFI), the burner shuts off within
1.3 seconds. Recycle: After 60 to 90 seconds

the control will restart (Burner on mode).

Burner off Set thermostat (or aquastat) to stop call for heat.
The burner shuts off within 2 seconds after end

of call for heat.

Stand-by Control remains in stand-by mode until limit cir-
cuit sends power to the black wire and T-T cir-

cuit closes (call for heat).

Power loss If power to control/burner is interrupted during
a normal run cycle, the control will begin a nor-

mal cycle again after power is restored.

Service & Troubleshooting

Burner (control) will not come on

No power to control
* Check line voltage to the control (at least 102 vac).
» Check all electrical connections.

Control is in lockout
* Press the reset button for 3 seconds.

CAD cell seeing light
* Remove one lead from FF terminal on the control. Press and hold

the reset button for 3 seconds. If voltmeter shows power between
control white and black wires, and T-T circuit is closed, but control
does not start, replace the control.
If control starts when receiving power on the black wire and T-T
circuit is closed, check for:
 light is leaking into the burner housing, or

CAD cell is defective, or

there is a problem with the CAD cell wiring or holder.

If appliance was recently shut down, CAD cell may see residual

hot spots in chamber.

To troubleshoot:

e Check CAD cell by unplugging it and measuring the resis-
tance across its pins: dark resistance at least 50 koxms; room
light resistance less than 10 koHwms. Replace if necessary. If the
CAD cell functions properly, reinstall the cell and close the
burner housing.

e Check for stray light by measuring the CAD cell resistance
looking into the inactive combustion chamber. It should read
at least 50 koHwms.

Control will not reset

 |f the control will not reset, the Safety Monitoring Circuit may be
detecting an internal control problem. Replace the control.

Repeated flame failures (burner lights, but shuts
down)
Check for:
e CAD cell is defective.

 Air leaking into oil line causing flame out — Check oil line con-
nections and filter gasket.
» Defective nozzle causing flame to be erratic — Change nozzle.
» Excessive airflow or draft causing flame to leave burner head
Check for proper air band setting and draft.

e Excessive back pressure causing flame to be erratic — Check
appliance and flue for sooting/plugging.

Control locks out after TFI

Check for:
* No oil to burner — Check oil supply, filter, lines.

e Shorted electrodes — Inspect for cracked porcelain and replace
as needed.

* Poor spark — Check electrode spacing and condition per burner
manual. Replace or realign if necessary.

Nozzle clogged — Replace nozzle.

Airflow too high — Check air band setting.
Ignitor module defective — Replace if no spark.
CAD cell defective.

Oil valve (if used) stuck in closed position.
Check wiring connections.

© Copyright 2003 — Carlin Combustion Technology, Inc.
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Interrupted duty ignition
Recycle on flame failure
Serviceman reset protection

(Latch-up after three consecutive lockouts ™)
Diagnostic LED’s
15-second TFI (i for igniton)other timings available)

(1.3-second flame failure response time (FFRT))
Alarm contacts
Thermostat/aquastat compatible
SMC Technology *

Power input (from limit circuit)
Motor load

Ignitor load

Alarm contacts

Operating temperature limits
Storage temperature limits
Thermostat anticipator current

Cad cell resistance — wiTH FLAVME

Agencies

120 VAC, 60 Hz, 9 VA
10 FLA, 60 LRA

120 VAc, 60 Hz, 500 VA
24 v, AC/DC, 2 A

+32°F to +140°F
—40°F to +185°F

0.2 A, AC

R < 1500 OHMS

UL recognized (US)
CSA certified (Canada)

(1)

@)

Latch-up mode shuts down the control after three consecutive lockouts, and requires a
special procedure to reset. This ensures the owner will call in a technician to trouble-
shoot burner problems.

The 50200 provides two motor relays. Carlin’s patented SMC technology (Safety
Monitoring Circuit) monitors the contacts of both motor relays. Lockout occurs if a motor
relay contact is found closed when it should be open. The second motor relay ensures
motor shutdown even if the first motor relay fails.

vooe. 90200

CAD cell

Microprocessor
Oil primary control

Data sheet

o
Jumper or 24 vac to 1228’Q§
thermostat (. ant|0|pat0r X
setting 0.2 A) &
10 FLA/ 60 LRA
Cad cell 1
(< 1500 OHMmS) 1
|- Qil valve N
(if used)
J; 500 VA
Dry contact for alarm [ lgnitor ——@
Ignitor

circuit (24 vAc or DC,
? max load 2 A)

Installing and wiring

Warning — The 50200 control must be installed and serviced only by a
qualified service technician.

1. Always disconnect power source before wiring to avoid electrical shock
or damage to the control. All wiring must comply with applicable codes
and ordinances.

2. Thermostat terminals (T-T) provide a current source. Never apply ex-
ternal power to these terminals under any circumstances.

3. Alarm terminals provide a 24 vac-rated dry contact, suitable for use
with security/fire alarm systems such as Carlin SecureHeat™.

Mounting

e The control may be mounted on a 4" x 4" junction box in any conve-
nient location on the burner, furnace or wall. The location must not
exceed the ambient temperature limit, 140°F.

Wiring

e Wiring must comply with local and national electrical codes, and in
accordance with the wiring diagram above.

Field checks

1. Safety timing (TF1) test— Remove one cad cell wire (F-F). Start burner.
The control should lockout within 15 seconds. Replace cad cell wire.

2. Flame failure/recycle test — Start burner. After flame is established
(after TFI period), close the oil supply hand valve. This will cause a
flame failure sequence as described on the reverse side of this Data
sheet. The control should recycle (restart after 65 seconds).

3. If control does not operate as described, check the wiring.

TecH supporT 800-989-2275 carlincombustion.com
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Model 50200 Microprocessor oil primary control — Data sheet — Operation/Troubleshooting

Start-up & operation

m Do not start the burner if the combustion chamber contains oil or
oil vapor.

Per UL requirements, the control will not turn on if the cad cell

senses flame during the self-test. If the cad cell sees light, the
control will remain in self-test mode until the cad cell no longer
senses light (flame). The amber LED will remain on, but blink off
momentarily @) every 3 to 4 seconds.

Check 50200 control label for trial for ignition (TFI)timing.

Power ON Open all manual oil line valves. Close the line switch. (If Red light
turns on constant @, control is in lockout. See below to reset.)

Q Self-test 1 (Revision B controls only) Each time the limit circuit sends power
to the black wire, the control performs a “boot-up” test to verify
internal operation. About 4 seconds after power application, the
amber LED turns on. The test continues for about 6 more seconds.
If the test fails, the control turns the amber LED off and repeats this
test sequence until successful. (This test occurs on every call for
heat cycle if burner is operated by a limit control (terminals “T-T”
jumpered).

Stand-by (Thermostat circuit open, limit circuit closed) If Self-test 1 is
successful, amber LED turns off and control waits for thermostat
circuit to close.

o Call for heat  Set thermostat to call for heat. Thermostat circuit must close (and
black wire must receive power from the limit circuit).

Self-test 2 The amber LED turns on. For the first 3 to 4 seconds, the control
performs a self-test. If the cad cell senses flame, the control
repeats this test until flame is no longer detected. During this time,
the amber LED remains on, but blinks off momentarily @} every 3
to 4 seconds. If the control detects motor contacts closed, lockout
occurs.

Burner on After the self-test, amber LED turns off. The ignitor starts, followed
1 second later by the motor. (This delay compensates for sluggish
start-up of some AC transformers.)

TFI The cad cell must sense flame within the TFI time limit (trial for
ignition). After cad cell senses flame, the ignitor stays on another
10 seconds (flame stabilization period).

Run The burner continues firing during call for heat if the cad cell
senses flame. LED’s are off during normal running.
e Lockout If cad cell does not sense flame within 15 seconds after burner

starts, lockout occurs. The control turns the red LED on constant,
and closes the alarm contact.

To Reset Push in and hold reset button for 1 second, then release.

QQ Latch-up If the control locks out 3 times during a single call for heat, latch-
up occurs. The control turns on both the amber and red LED's
constant. You must use the special procedure below to reset the
control after latch-up.

m Reset after latch-up — Only a qualified service technician should
attempt to reset the control after latch-up. The problem that
caused the repeated burner problems must be corrected before
returning the burner to normal operation.

.. Push in and hold the reset button for about 10 seconds. The amber
and red LED’s will begin to flash alternately.
After the LED's begin flashing, continue holding the reset button for

about another 20 seconds. The LED's will turn off. Release the
reset button and the control will restart. (Releasing the button
before the LED's turn off will cause the control to remain in latch-
up.)

The 50200 control will not reset from lockout or latch-up if power
is interrupted.

. Flame failure If the cad cell loses flame signal during operation (after the TFI),

the red LED flashes. The burner shuts off within 2 seconds.
Recycle: Control waits for 65 seconds (with red LED flashing),
then begins again at Self-test 2. Red LED goes off (®).

End cycle Set thermostat (or aquastat) to stop call for heat. The burner shuts
off within 2 seconds after end of call for heat.

Stand-by Control remains in stand-by mode until limit circuit sends power to
the black wire (call for heat).

Model 50200 diagnostic LED’s

- Red OFF @ - Red ON ® - Red FLASHING
— Amber OFF O - Amber ON @® - Amber FLASHING
@) — Amber BLINKING (blinks off momentarily every 3 to 4 seconds)

Service & Troubleshooting

Burner (control) will not come on
No power to control

Check line voltage to the control (at least 102 vac).
Check all electrical connections.

@@ Control is in lockout

Red LED will be on. Press the reset button for 1 second.
If the control returns immediately to lockout, The Safety
Monitoring Circuit may have detected an internal control
problem. Replace the control.

€¢)®  CAD cell seeing light

Amber LED blinks off each 3 to 4 seconds. Remove one
yellow lead from FF terminal on the control.

If the amber LED remains on @) with a wire detached, the
control is defective.

If amber LED goes off ®, control is OK, and:

* light is leaking into the burner housing, or

e CAD cell is defective, or

e there is a problem with the CAD cell wiring or holder.

¢ |f appliance was recently shut down, CAD cell may see
residual hot spots in chamber.

To troubleshoot:

* Check CAD cell by unplugging it and measuring the
resistance across its pins: dark resistance at least 50
koHms; room light resistance less than 10 koHwms.
Replace if necessary. If the CAD cell functions
properly, reinstall the cell and close the burner
housing.

 Check for stray light by measuring the CAD cell
resistance looking into the inactive combustion
chamber. It should read at least 50 koHwms.

Repeated flame failures (® ® flashing red LED)
Check for:

CAD cell is defective.

Air leaking into oil line causing flame out — Check oil line
connections and filter gasket.

Defective nozzle causing flame to be erratic — Change nozzle.
Excessive airflow or draft causing flame to leave burner head
— Check for proper air band setting and draft.

Excessive back pressure causing flame to be erratic — Check
appliance and flue for sooting/plugging.

Control locks out after TFl (@ @ red LED on)
Check for:

No oil to burner — Check oil supply, filter, lines.

Shorted electrodes — Inspect for cracked porcelain and re-
place as needed.

Poor spark — Check electrode spacing and condition per
burner manual. Replace or realign if necessary.

Nozzle clogged — Replace nozzle.

Airflow too high — Check air band setting.
Ignitor module defective — Replace if no spark.
CAD cell defective.

Oil valve (if used) stuck in closed position.
Check wiring connections.

© Copyright 2003 — Carlin Combustion Technology, Inc.
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e

( Carlin

Combustion Technology, Inc.

Interrupted duty ignition
Recycle on flame failure
Serviceman reset protection

(Latch-up after three consecutive lockouts )

Diagnostic LED’s
Valve delay on/motor delay off

(Pre/post purge — contact Carlin for available timings)

15-SeC0nd TFl (trial for ignition)(other timings available)

(1.3-second flame failure response time (FFRT))
Alarm contacts
Thermostat/aquastat compatible
SMC Technology

Power input (red/white wire)
Limit circuit input (black wire)

120 VAC, 60 Hz, 9 VA
120 VAC, 60 Hz

Motor load 10 FLA, 60 LRA
Ignitor load 120 VAC, 60 Hz, 500 VA
Valve load 120 VAC, 60 HZ, 0.3 A

Alarm contacts

Operating temperature limits
Storage temperature limits
Thermostat anticipator current
Cad cell resistance — wiTH FLAVE

Agencies

24 v, AC/DC, 2 A
+32°F to +140°F
—40°F to +185°F
0.2 A, AC

R < 1500 OHMS

UL recognized (US)
CSA certified (Canada)

(1)

@)

Latch-up mode shuts down the control after three consecutive lockouts, and requires a
special procedure to reset. This ensures the owner will call in a technician to trouble-
shoot burner problems.

The 60200 provides two motor relays. Carlin’s patented SMC technology (Safety
Monitoring Circuit) monitors the contacts of both motor relays. Lockout occurs if a motor
relay contact is found closed when it should be open. The second motor relay ensures
motor shutdown even if the first motor relay fails.

vooe. 60200

CAD cell

Microprocessor
Oil primary control

Data sheet

120 vac
60200 Gi HC:) POWERTO N}
= APPLIANCE

S
QT ey
Red/White '
LT

Black

Jumper or 24 VAC to
thermostat (anticipator
setting 0.2 A)

H
H
H
:
H
:
H
H
H
H
H
H
H
120vac
CONNECTIONS
AT APPLIANCE

Cad cell _
(< 1500 OHMS) White ]

®
@

10 FLA/ 60 LRA
Orange Motor

L YO
L
J) Dry contact for alarm 500 VA
circuit (24 VAC or DC, Blue [ Ignitor ——@
? max load 2 A) @A =
0.3 A, AC
Violet [ Vave —

Installing and wiring

Warning — The 60200 control must be installed and serviced only by a
qualified service technician.

1. Always disconnect power source before wiring to avoid electrical shock

or damage to the control. All wiring must comply with applicable codes
and ordinances.

2. Thermostat terminals (T-T) provide a current source. Never apply ex-
ternal power to these terminals under any circumstances.

3. Alarm terminals provide a 24 vac-rated dry contact, suitable for use
with security/fire alarm systems such as Carlin SecureHeat™.

Mounting

e The control may be mounted on a 4" x 4" junction box in any conve-
nient location on the burner, furnace or wall. The location must not
exceed the ambient temperature limit, 140°F.

Wiring
e Wiring must comply with local and national electrical codes, and in
accordance with the wiring diagram above.

Field checks

1. Safety timing (TFI) test— Remove one cad cell wire (F-F). Start burner.
After the pre-purge period (valve delay on), the control should lockout
within the TFI time limit. Replace cad cell wire.

2. Flame failure/recycle test — Start burner. After flame is established
(after TFI period), close the oil supply hand valve. This will cause a
flame failure sequence as described on the reverse side of this Data
sheet. The control should recycle (restart after 65 seconds).

3. If control does not operate as described, check the wiring.

TecH supporT 800-989-2275 carlincombustion.com



-70 -

Model 60200 Microprocessor oil primary control — Data sheet — Operation/Troubleshooting

Start-up & operation

(waruin

Power ON
O @) seli-test 1

Stand-by
O ® call for heat

Self-test 2

Burner on

Pre-purge

TFI

Run
(A @ Lockout

To Reset

Q@ Latch-up

(® @ Flame failure

Post-purge

Stand-by

Do not start the burner if the combustion chamber contains oil or oil
vapor.

Per UL requirements, the control will not turn on if the cad cell senses
flame during the self-test. If the cad cell sees light, the control will
remain in self-test mode until the cad cell no longer senses light (flame).
The amber LED will remain on, but blink off momentarily @ every 3 to
4 seconds.

Check 60200 control label for trial for ignition (TFI), pre-purge and post-
purge timings.

Open all manual oil line valves. Close the line switch. (If Red LED turns on
constant @, control is in lockout. See below to reset.)

(Revision B controls only) The control performs a “boot-up” test to
verify internal operation each time power is applied to the red/white wire.
About 4 seconds after power application, the amber LED turns on. The
test continues for about 6 more seconds. If the test fails, the control
turns the amber LED off and repeats this test sequence until successful.

(No call for heat) If Self-test 1 is successful, amber LED turns off and
control waits for heat call.

Set thermostat (or limit) to call for heat. Thermostat circuit must be
closed and power coming to black wire from limit circuit.

The amber LED turns on. For the first 3 to 4 seconds, the control
performs a self-test. If the cad cell senses flame, the control repeats this
test until flame is no longer detected. During this time, the amber LED
will remain on, but blink off momentarily @} every 3 to 4 seconds. If the
control detects motor contacts closed, lockout occurs.

After the self-test, amber LED turns off. The ignitor starts, followed 1
second later by the mator. (This delay compensates for sluggish start-up
of some Ac transformers.)

The oil valve opens after the valve delay-on period (pre-purge). (For oil
valve delay on operation, wire oil valve to the violet lead. If not using an
oil valve, cap the violet lead to automatically disable pre-purge and post-
purge.)

The cad cell must sense flame within the TFI time limit (trial for ignition).
After cad cell senses flame, the ignitor stays on another 10 seconds
(flame stabilization period).

The burner continues firing during call for heat if the cad cell senses
flame. Both LED’s are off during normal running.

If cad cell does not sense flame within the TFI time limit after burner
starts, lockout occurs. The control turns the red LED on constant, and
closes the alarm contact.

Push in and hold reset button for 1 second, then release.

If the control locks out 3 times during a single call for heat, latch-up
occurs. The control turns on both the amber and red LED's constant.
You must use the special procedure below to reset the control after
latch-up.

Reset after latch-up — Only a qualified service technician should
attempt to reset the control after latch-up. The problem that caused
the repeated burner problems must be corrected before returning the
burner to normal operation.

Push in and hold the reset button for about 10 seconds. The amber and
red LED’s will begin to flash alternately.

After the LED's begin flashing, continue holding the reset button for
about another 20 seconds. The LED's will turn off. Release the reset
button and the control will restart. (Releasing the button before the
LED's turn off will cause the control to remain in latch-up.)

The 60200 control will not reset from lockout or latch-up if power is
interrupted.

If the cad cell loses flame signal during operation (after the TFI), the red
LED flashes. The oil valve closes within 2 seconds. The motor remains
on for the motor delay off period, then shuts off. (If no oil valve is wired
to the control, the burner shuts down within 2 seconds.) Recycle:
Control waits for 65 seconds (with red LED flashing), then begins again
at Self-test 2. Red LED goes off ®).

Set thermostat (or aquastat) to stop call for heat. The ail valve (if
installed) will turn off within 2 seconds. The mator remains on for the
motor delay off period (post-purge), then turns off. (If no oil valve is
wired to the control, the burner shuts off within 2 seconds after end of
call for heat. There is no post-purge.)

Control remains in stand-by mode until limit circuit sends power to the
black wire and thermostat circuit closes (call for heat).

Model 60200 diagnostic LED’s

— Red OFF
— Amber OFF

@ -Red ON
O - Amber ON

® - Red FLASHING
@® - Amber FLASHING

€ - Amber BLINKING (blinks off momentarily every 3 to 4 seconds)

Service & Troubleshooting

Burner (control) will not come on

Q]

No power to control

* Check line voltage to the control (at least 102 vac).

» Check all electrical connections.

Control is in lockout

e Red LED will be on. Press the reset button for
1 second.

« |f the control returns immediately to lockout, the
Safety Monitoring Circuit may have detected an
internal control problem. Replace the control.

CAD cell seeing light

* Amber LED blinks off each 3 to 4 seconds. Remove
one yellow lead from FF terminal on the control.

If the amber LED remains on @) with a wire detached,
the control is defective.
If amber LED goes off @), control is OK, and:
e light is leaking into the burner housing, or
e CAD cell is defective, or
* there isa problem with the CAD cell wiring or holder.
 |fappliance was recently shut down, CAD cell may
see residual hot spots in chamber.
To troubleshoot:
» Check CAD cell by unplugging it and measuring
the resistance across its pins: dark resistance at
least 50 konms; room light resistance less than 10
koHms. Replace if necessary. If the CAD cell
functions properly, reinstall the cell and close the
burner housing.
 Check for stray light by measuring the CAD cell
resistance looking into the inactive combustion
chamber. It should read at least 50 koHms.

Repeated flame failures (® @ flashing red LED)

Check for:

e CAD cell is defective.
e Air leaking into oil line causing flame out — Check oil

line connections and filter gasket.

¢ Defective nozzle causing flame to be erratic — Change

nozzle.

* Excessive airflow or draft causing flame to leave burner

head — Check for proper air band setting and draft.

* Excessive back pressure causing flame to be erratic —

Check appliance and flue for sooting/plugging.

Control locks out after TFI (@ @ red LED on)

Check for:
¢ No oil to burner — Check oil supply, filter, lines.
» Shorted electrodes — Inspect for cracked porcelain and

replace as needed.

» Poor spark — Check electrode spacing and condition

per burner manual. Replace or realign if necessary.

» Nozzle clogged — Replace nozzle.

e Airflow too high — Check air band setting.

* |gnitor module defective — Replace if no spark.
» CAD cell defective.

* Qil valve stuck in closed position.

e Check wiring connections.

© Copyright 2003 — Carlin Combustion Technology, Inc.
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MODELS 41 000
(/Garlm 40700 & 40900

Combustion Technology, Inc. 14'KV & 20'KV COﬂtanOUS'dUty
Electronic ignitors

Data sheet

Installing and wiring

Carlin ignitors and ignitor kits must be installed and serviced
only by a qualified burner service technician. Always discon-
nect power source before wiring to avoid electrical shock or
damage to electrical components.

1. Carlin 41000 series ignitors can be mounted directly on top of the
burner housing or other location, in the same manner as standard
transformers. See back side of this sheet for available mounting plates
and kits.

Mounting 40900ignitors — Mount 40900 ignitors ONLY on
burner cover plate so air blows across bottom of ignitor at
all times during operation. Consult factory for details.

2. Disconnect electrical power to the burner. Disconnect wires from
primary control to existing ignition transformer or ignitor.

3. Remove any screws securing ignition transformer or ignitor.
4 14,000-volt and 20,000-volt output for 4. Observe the routing of electrical wiring from burner junction box to

. ay- ignition transformer or ignitor.
smoother ignition g islormer orig .
5. Remove existing ignition transformer or ignitor.

Install new ignitor, reversing the above steps. Install, connect and
route the ignitor wiring the same as the original ignition transformer

4 Solid state technology yields high per-

formance, long life and durability or ignitor wiring was installed.
7. Make sure the ignitor is firmly attached and that all electrical connec-
4 Constant-duty rated tions meet local codes before applying power.
4 Low current draw saves electricity Field check

Never test an ignitor by placing a screwdriver (or other me-

A Epoxy sealant provides water resistance IR tallic object) across the high voltage clips. Check 40700 &
40900 ignitors only by observing spark at appliance ignition

and heat dissipation electrodes, with fuel supply OFF. Using any other method
could cause ignitor damage and severe personal injury.
4 Consistent voltage output across a wide 1. Checking 41000 ignitors only:
range of input voltages + Disconnect electrical power to burner.
* Remove hold down clips or screws. Lift ignitor mounting plate to
4 Easy testing — 41000 ignitor spark can the full-open position. Set high voltage clips to a %" to 34” gap.
. 3/n e Carefully energize ignitor and check for spark arcing at the high
jump Z gap voltage terminals. If spark jumps the gap, ignitor is good.
Ignitor model 41000 40700 40900
Power input 120 VAC, 60 Hz, 40 VA 208 — 240 vAC, 50/60 Hz, 60 VA 12 vDC, 50 VA
Ignitor output 14 Kv, 35 mA RMS 14 Kv, 35 mA RMS 20 KV, 28 mA RMS
Secondary grounding Midpoint Midpoint Midpoint
Operating temperature limits +32°F to +140°F +32°F to +140°F +32°F to +140°F
Storage temperature limits —40°F to +185°F —40°F to +185°F —40°F to +185°F
Agencies UL recognized (US) NA NA

CSA certified (Canada)

TecH supPoRrT  800-989-2275 carlincombustion.com
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Models 41000/40700/40900 14-kv & 20-kv electronic ignitors & kits — Part numbers

41000 Replacement Ignitors
with Base Plates (Note 1)

Application Part Number

ABC Bantom T-29-15 constant duty ignitor 41000-S0-BAN

ABC Sunray D & LC T-34-B constant duty ignitor | 41000-S0-SUN

Aero constant duty ignitor 41000-S0-AR

Beckett AF, AFG constant duty ignitor 41000-S0-BK1

Beckett S, SR constant duty ignitor 41000-S0-BK2

Carlin constant duty ignitor (EZ, 99, 100 & 102) 41000-S0-CAS

Carlin constant duty ignitor (201-301CRD) 41000-S0-SC

Carlin constant duty ignitor (601CRD-1150FFD) 41000-S0-LC

Base Plate Kits
(Use only for 41000 ignitors) (Note 1)

h

Part Number

Application

ABC Bantom T-29-15

ABC Sunray D & LC T-34-B
Aero

Beckett AF, AFG

Beckett S, SR

41020-00-BAN
41020-00-SUN
41020-00-AR
41020-00-BK1
41020-00-BK2
41020-00-CAS
41020-00-CSC
41020-00-CLC

Carlin residential
Carlin small commercial (201-301CRD)
Carlin large commercial (601CRD-1150FFD)

Wayne E constant duty ignitor 41000-S0-WA2 Wayne E 41020-00-WA2
Wayne HS constant duty ignitor 41000-S0-WA1 Wayne HS 41020-00-WA1
Wayne M constant duty ignitor 41000-S0-WA3 Wayne M 41020-00-WA3
Weil-McLain QB constant duty ignitor 41000-S0-WM Weil-McLain QB 41020-00-WM
Note 1 Above base-plate-mounted ignitors are for the 41000 ignitor only. Note 1 Above base plates can be used only with 41000 ignitors. Model
Consult factory for part number and availability of base-plate- 40700 & 40900 ignitors may require special base plates. Consult fac-
mounted 40700 or 40900 ignitors. tory for availability and part numbers.
Constant Duty Ignitor Only Universal Ignitor Kit
(No Base Plate) (For 41000 ignitors only)
L]
Application Part Number Application Part Number
Constant duty ignitor only, 120 VAC 41000-S Universal ignitor kit in tote box 41000-SO-KIT
Constant duty ignitor only, 208/240 vAC 40700-S
Constant duty ignitor only, 12 vDC 40900-S
Mounting hole template
(41000 & 40700 ONLY) ‘"""""""""T"_"""""""""‘N
* Use the template at right to drill clearance @ N
holes in the base plate to replace an exist- 7/35” Hole™ i |
ing ignitor or transformer with a Carlin ‘ .
41000 or 40700 ignitor. Note 3

Mounting 40900ignitors — Do

not use this template for 40900
ignitors. Consult Carlin for
40900 applications.

98061A adapter plate

e (Obtain a 98061A-S kit when needed
for wire routing or to cover an existing
baseplate opening. The kit contains the
plate and mounting screws.

* Note 1: The opening, or openings, in the
plate must clear the ignitor posts. Holes
must be no smaller than in template.

* Note 2: Place the star lock wash under the
screw head of this mounting screw. This
is required to ensure good ground contact
with the base plate.

¢ Note 3: Knock out the plastic centers of
these two holes for access to Beckett base
plate screws.

(Top view)

Terminal Hole

41000S Ignitor

Position the template with the terminal post
holes centered within the existing hole(s) in
the plate. Then carefully mark or center punch
the desired mounting holes.

98061A
Adapter plate (if used)

(Top view)

<— Pass transformer primary
wires through here when required

V4’ H OI@ 7/s" H Ole@ L

e

I
’

© Copyright 2006 — Carlin Combustion Technology, Inc.
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MODEL PSC motors

98022 » 98611 » 98627

cal' Ii" 98628 * 98629 * 98630 *» 98866

Combustion Technology, Inc.

Data sheet

Installing and wiring

m Carlin PSC motors must be installed and serviced
only by a qualified service technician.

1. Always disconnect power source before wiring to avoid electrical
shock or damage to the electrical components. All wiring must
comply with applicable codes and ordinances.

2. Disconnect existing motor lead wires from control wiring. Release
motor lead wire strain relief bushing at junction box entrance.
Pull wire from junction box.

3. Remove mounting bolts securing existing motor to blower
housing.

4. Remove motor from burner.

5. Oil burners: Check condition of oil pump coupling and coupling
ends. Replace if necessary.

6. Remove blower wheel from existing motor. (Clean the wheel if

i More Efficient _ needed to remove lint and other debris.)

7. Install blower wheel on the new Carlin PSC motor. See burner
e both Starting and running manual for correct gap between blower wheel and motor rabbet.

8. Mount new motor on blower housing. Tighten bolts evenly to
prevent misalignment of the motor/blower wheel on housing.

4 More Reliable — 9. Insert motor wires through strain relief bushing and connect to
control wires.
¢ auto reset thermal overload
¢ quiet sealed ball bearings Application tips
e eliminates centrifuga| start switch 1. Use Carlin PSC motors for all replacement motors on oil and gas
burners.
® 3-year Warranty 2. The Carlin PSC motor design allows air to flow through the motor
. into the blower housing, providing necessary cooling.
e ULr niz "
U Sl ed 3. The high running torque of the PSC design ensures more
- consistent air flow to the burner head. Perform a combustion
4 More Versatile — test with the new motor installed, and set the air adjustments as
needed to provide the GO, (0,) specified in the appliance manual.
° replace 1/15 to 1/4 e motors 4. Thermal overload — Overload will trip after approximately 3
. minutes of running at locked rotor condition. Switch will cool
¢ replaceable capacitor and reset automatically.
Part number: 98022 98611 98627 98628 98629 98630 98866
Power input (vac, 1-PHASE) 120 120 220/ 240 120 120 120 120
Frequency (12) 60 60 50/60 60 60 60 60
Rating (1) 1/6 1/6 1/6 1/6 1/15 1/4 1/6
Starting/running currents (wsavs)  6.1/1.8 6.1/1.8 3.9/1.0 6.1/1.8 43/1.25 12.1/2.7 43/1.25
Speed (rPv) 3450 3450 2840/3390 3450 3450 3450 1725
Frame 48M 48N 48M 48N5 48M 48N 48N
Lead length (incHes) 10 10 10 20 10 10 10
Rotation (Looking FRoM REAR) clockwise clockwise clockwise  counterclockwise  clockwise clockwise clockwise
Capacitor location (Looking FROM REAR) 9:00 9:00 9:00 6:00 9:00 9:00 9:00
Capacitor () 16 16 5 16 12.5 25 14
Part number 98022CAP 98022CAP 98627CAP 98022CAP 98629CAP 98630CAP 98866CAP
Agencies UL & CUL recognized

TecH suppoRT 800-989-2275 carlincombustion.com
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PSC Motors — Data sheet — Construction/Operation/Troubleshooting/Dimensions

Construction Dimensions (inches)
 All Carlin PSC motors are cast aluminum and Class A insula- BC (volt circle diameter)

tion. \ i — L — H
» The Carlin PSC Motor utilizes a capacitor to assist startup and )

run of the motor. This eliminates the need for a start switch
used in the split phase motor. The Carlin motor capacitor is
field replaceable for ease of service.

e The Carlin PSC Motor has sealed ball bearings — not sleeve
bearings. The ball bearings are sealed and permanently lubri-
cated — no oiling required. Ball bearing design eliminates much
of the end play of typical motor shafts, and allows for more
consistent air flow to the combustion head.

» Automatic thermal overload protection system — far more tol-
erant of overloads than manual reset configurations. Automatic
reset eliminates nuisance service calls caused by manual over-
load reset switch failures and overloads due to temporary volt-
age fluctuations.

e The motor capacitor is located for convenient mounting to any
burner with or without an electrical box over the motor.

 Electrical leads are long enough for easy installation on any
manufacturer's burner.

4.29 1.85 6.75
D1 D2 D3

Operation 0.500 5.50 5.71

e The superior design and construction of the Carlin PSC motor 98611 / 98866 H L BC

allow for more consistent airflow to the combustion head of
the burner.
NOTICE: As with any component change on a burner, when
installing the Carlin PSC motor you should expect performance
changes to the burner. The installing technician must perform
a combustion test to determine how the airflow to the burner
was affected by the new motor. The Carlin PSC motor will usu-
ally provide more airflow through the burner than a typical split
phase motor.

e Carlin PSC motors use less than half the starting amps and
have significantly lower running amps.

* You will notice a significant reduction in mechanical noise emis-
sion from the Carlin PSC motor compared to a typical split
phase motor.

Rotation
4.29/4.69 1.85 7.25

D1 D2 D3

0.500 6.375 6.68

4.29 1.85 6.75

D1 D2 D3

Troubleshooting 0.500 550 5.71
To check the capacitor operation:
1. Disconnect electrical power to the burner. H L BC
2. Use insulated electrical pliers to carefully remove the two wires

from the capacitor, one at a time. 4.29 0.74 5.125

Electrical shock hazard. Do not attempt to reinstall a capacitor

removed from use until you have followed the procedure below D1 D2 D3

to remove any stored charge. Handle the capacitor with care,
avoiding contact with the terminals. Failure to comply could
result in severe personal injury or death.

3. You must discharge the capacitor in case it holds any stored

0.500 | 110 mm 4.59

charge. Use a shorting bar if available, specifically designed for H L BC
this purpose. (Do not attempt to use a screwdriver or any other )

device.) Connect the shorting bar to one capacitor terminal Rotation

and lay the other end on the other terminal. If there is a re- 3.52 114 6.75
sidual charge, a spark will occur. Keep your hands away from

the terminals. Do not discharge the capacitor if there are flam- D1 D2 D3

mable liquids or vapors near your work area. An explosion could
occur.

4. You will need an ohmmeter, preferably a VOM (analog meter).
Digital meters may not respond quickly enough to resistance

0.500 5.50 5.71

changes. Connect one meter lead to each of the capacitor ter- H L BC
minals. The meter should show to a non-infinite reading imme-
diately and then rapidly increase to an infinity reading (within 4.73 1.85 7.05
about a second). If the meter stays on a non-infinite reading,
the capacitor has an open circuit. If the meter reads a constant D1 D2 D3

zero ohm reading, the capacitor has a short. Replace the ca-
pacitor if either of these conditions occurs.

5. To order replacements, see table on front page for part num-
bers of motors and capacitors.

0.500 6.375 6.68

© Copyright 2008 — Carlin Combustion Technology, Inc. Carlin part number MN98022C Rev. 04/10/03
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Garlin

Combustion Technology, Inc.

SVC10-FF

(valve only)

Mode|
Numbey
SVC10Fr

4 Instant opening

4 Normally-closed, two-way

4 UL recognized as a safety
shut-off valve

4 SVC-10FF available in field
retrofit kit (part number 98289)

SVC

Oil valve

AND P/N 98289

Oil valve kit

MODEL

Data sheet

Kit # 98289
(SVC10-FF only)

Installing and wiring

| WARNING | The Carlin SVC oil valve or oil valve kit must be
installed and serviced only by a qualified burner
service technician.

See back page for kit installation instructions.

Application tips

1. Carlin solenoid oil safety shut-off valves help to provide
years of safe, efficient oil burner performance while adding
reliability to the burner and oil delivery system.

2. Carlin’s SVC oil valves are direct-acting, two-way, normally-
closed. Use on single or two-pipe oil systems to isolate the
fuel pump, preventing the possibility of oil tank siphoning.

3. Carefully review the burner instruction manual when ap-
plying to ensure the oil valve is correctly wired and the
burner fuel lines are correctly installed.

VALVE MODEL Coil type Voltage Power Inlet/outlet
(see right)
SVC-01FF female/female
F 12 vDC 10 WATTS
SVC-01MF male/female
SVC-10FF female/female
M 9 WATTS
SVC-10MF 120 vac male/female
50/60 Hz
SVC-11FF 1-PHASE female/female
F 10 WATTS
SVC-11MF male/female
SVC-20FF female/female
M 9 WATTS
SVC-20MF 220/240 vAC male/female
50/60 Hz
SVC-21FF 1-PHASE female/female
F 10 WATTS
SVC-21MF male/female

GENERAL SPECIFICATIONS

Two-wire lead by 27.67 inches (700 mm)
Molded hub for attachment of flexible

M-type coil metal conduit

* Not intended for use with rigid conduit
F-Type coil * JIC conneptor .

* No conduit hub or lead wires
Fluid rating o #1 or #2 fuel oil; kerosene; waste oil
Maximum pressure e 355 PSIG
Inlet/outlet size * 1/8" NPT (see left for male or female)
Orifice size °* 2 mm
Body/spring * Brass/stainless steel

Agencies UL & CUL recognized (UL429, File MH26469)

TecH suppoRrT 800-989-2275 carlincombustion.com
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P/N 98289 Qil valve kit — Installing/wiring/kit contents

Installing and wiring (P/N 98289 kit) P/N 98289 Kit contents

m The Carlin SVC oil valve or oil valve kit must be
installed and serviced only by a qualified burner
service technician. Follow burner manufacturer’s
instructions for installation of oil valve.

1. Always disconnect power source before wiring to avoid elec-
trical shock or damage to the electrical components. All wir-
ing must comply with applicable codes and ordinances.

2. Remove existing nozzle line(s), oil valve (if installed) and
fuel unit (oil pump) from the burner housing.

3. Remove and save the male elbow fitting from the fuel unit
nozzle port. Assemble/install fittings and valve as shown be-
low (use thread sealant/lubricant on all threads).

| WARNING | Do not use pipe sealing tape (such as Teflon) to
seal pipe joints. Tape fragments can dislodge,
enter burner fuel unit and lines and cause erratic
or unsafe operation. Use only appropriate pipe ltem Description Part

dope, applied sparingly, to seal joints. number
4. Reinstall all components on burner.
5. Remove middle knockout from boiler side of junction box R ) NOT
and install a BX connector. 1 Existing fitting from fuel unit included
6. Thread flexible metal conduit onto pigtail of oil valve. Con-
nect other end to connector at junction box. L
] 2 Carlin oil valve SVC10FF
7. Connectone valve lead to power source (violet lead of 60200
control, or orange lead or separate time delay lead for other
control, or other lead if specified by control manufacturer). 3 OQilline (bend to fit application) 75382
Connect second valve lead to common.
8. Ipstall plagtlc plyg in unused fuel unit tapping left by existing 4  Brass nipple, V&' NPT x 1 V2" 08194
oil valve (if equipped).
BX conduit, ¥s" x 16 /2" 82941
5  Conduit bushing, ¥s" 34645
BX connector, ¥s" 34173
6  Street elbow, brass, '/s" NPT 118-2671-001
7 Plastic plug, 7" 36814
. NOT
8  Fuel unit included

© Copyright 2003 — Carlin Combustion Technology, Inc. Carlin part number MN98289C Rev. 05/07/03
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vore. 9B E3D

Kool Kit primary control
cooling circuit interface

Data sheet

Carlin
primary
control

4 Interfaces with any Carlin primary control
4 Terminals C, Y and G connect to cooling
equipment N
NN Interface Transformer
.y board
4 Kitincludes 40 va transformer, 120/24vac =~ 11 | 1 oar
. . D @ ——— ' O 8¢
4 Designed for quick installation ﬂ i - ®§
4 Direct replacement, without rewiring, for i
Honeywell R8184M 1 ® *2
== 8 e
4 Low-cost upgrade to ‘M’ type control, 38
with a high-performance Carlin primary U $
R
Thermostat
Transformer input (primary) 120 VAC, 60 Hz g Sw
Transformer output (secondary) 24 vAC, 60 Hz, 40 VA 8 v
I Refer to primary control Data
Control specifications sheet | S o
Installing and wiring
Warning Wiring

1.

The 98435 kit must be installed only by a qualified service technician.

2. Always disconnect power source before wiring to avoid electrical shock or
damage to the control. All wiring must comply with applicable codes and
ordinances.

3. Thermostat terminals (T-T) provide a current source. Never apply external
power to these terminals under any circumstances.

Mounting

Mount the Interface board on the burner 4x4 junction box as shown in
typical installation photo above, right column. Insert the transformer hub
through a junction box knockout and secure with lock nut.

The control location must not exceed the ambient temperature limit, listed
in the primary control Data sheet.

e Wiring must comply with local and national electrical codes, and in
accordance with the wiring diagram above.

e Use longer wires to connect transformer to board if necessary. Wire
the primary control per burner and control instructions. Wire control
terminals T-T as shown above only.

Field checks

1. Fan and cooling check — Set thermostat to call for cooling or fan.
Verify correct operation.

2. Heating control check — Set thermostat to call for heat. Follow the
primary control Data sheet checkout procedure to verify.

3. If control does not operate correctly, check all wiring and wiring con-
nections.

TecH suppoRrT 800-989-2275 carlincombustion.com

© Copyright 2003 — Carlin Combustion Technology, Inc.

Carlin part number MN98435C Rev. 05/07/03
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Combustion Technology, Inc.

Microprocessor
Temperature Controls

— Data sheet

Specifications

e (Carlin’s Model 90000 microprocessor-operated, multiple-contact tem-
perature limit controls are available in four configurations, described
below. Each model provides two contacts — one for operating limit and
one from high limit.

e Refer to separate product listing sheets for pre-defined models, or re-
quest a control to meet your specifications, within the available ranges
listed below.

Dual limit temperature control

* Operating and high limit action
90000A * Smart manual reset on high limit
T O0000AL | ° 2electronic sensors (operating and high limit)

« Independant operating limit contact
 Independent high limit contact

Temperature limit control

90000B | - Operating and high limit action
* Smart manual reset on high limit

90000BL |. 1 electronic sensor

 Operating and limit contacts in series

Redundant limit temperature control

. . 90000C | - Operating and high limit action
4 Multiple sensor option (1 or 2) = 90000CL |- 5 airons soreors (oporating an high i

(Using individual and/or dual sensor assemblies) * Operating and limit contacts in series

Combination operating limit and manual reset
high limit control
 Independent operating limit contact
90000CE « Independent high limit contact
90000CEL| * Operating and limit contacts in series

2 electronic sensors (operating and high limit)
« Lockout on diagnostic failure and limit action

4 Easy remote sense

(Electronic sensors, wired to control)

P000

‘ Smart man ual reset « Manual reset from lockout
(Manual reset only if operating limit doesn’t open) Control model A/AL B/BL c/CL CE/CEL
. . Control power input (red-white wire) 120 vAc, 11 VA
4 Serviceman reset protection Contacts 2 1 i
(Latch-up after three consecutive lockouts 1) : meepencen
Contact rating  Full load 120 vAc, 10 AMPS
. Locked rotor 120 vAc, 60 AMPS
4 Power-independent lockout Wies  Quantly 6 3
(Power cycling won’t reset from lockout or latch-up) 120 vAG Hot / Neutral red-white / white
4 D . , Oper. limitIN / ouT PPk green N/A
Dlagnostlc LED S High limit IN / OUT | black-red / /A
(Power, call for heat, and lockout/latchup) black-yellow
Limits OUT NA black
4 SMC Tech nology @ Adjustable oper. limit range Any range between 50°F to 240°F
. I . o Any value from
Fixed high limit temperature Any value from 160°F to 240°F 160°F to 250°F
(1) Latch-up mode shuts down the control after three consecutive lockouts, and requires a Fixed differential (sublractive) Any value from 5°F to 100°F
special procedure to reset. This ensures the owner will call in a licensed technician to - - a -
troubleshoot and correct burner problems. Operating temperature limits +32°F to +140°F
Storage temperature limits —40°F to +185°F

(2) The 90000 provides two limit relays. Carlin’s patented SMC technology (Safety Monitoring : . - -
Circuit) monitors the contacts of both relays. Lockout occurs if a limit relay contact is found Agencies ULC Recognized & Listed United States & Canada
closed when it should be open.

TecH supPoRT  800-989-2275 carlincombustion.com
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Model 90000 Microprocessor Temperature Controls — Data sheet — Operation & Dimensions

Model 90000A, B & C diagnostic LED’s

GREEN  (G) - OFF
RED  (R)-OFF
AMBER — OFF

e —ON Power  {©) — FLASHING Latch-up
Q — ON Lockout
@ — ON Control call for heat

EZEIMTE]  Electrical shock hazard: Disconnect power to appliance when wiring or
servicing any electrical component.

Operation
(@®@) Power OFF

Power ON
Self-test

or®
OrR®

or®

Operate

(¢ YOy
o00®

Stand-by

Limit action

Lockout

o00®

Latch-up

(See wiring diagrams below for wiring connections.)

With no power applied to the red-white wire, all lights are off. Power can
be wired directly from appliance 120 vac terminal to maintain power at
all times. Or jumper red-white wire and black-green wire to cycle power
with the appliance limit circuit.

When power is applied to the red-white wire, the green LED turns on.

When power is applied, the 90000 performs a self-test, checking sensor(s)
and microprocessor and verifying limit contacts are open. The power-up
test lasts from 3 to 5 seconds. The 90000 continues diagnostic checing
during the operating cycle as well. Any self-check failure causes a lockout
(see below).

If the temperature at the operating sensor(s) is below setpoint by at least
the fixed differential, the control closes the operating limit contacts. The
amber LED turns on.

When the operating sensor(s) see setpoint temperature or above, the
90000 opens the operating limit contact. The amber LED turns off.

90000A, B or C: If the high limit sensor(s) see a temperature above high
limit setting, the control opens the high limit contacts, turns on the red LED
and checks the operating limit contacts. If the operating limit contacts are
open, the control will automatically reset when temperature drops below
high limit setting minus differential. The high limit contacts close and the
red LED turns off. Diagnostic failures invoke “limit action” until cause is
cleared.

If the high limit sensor(s) sees a temperature above high limit setting
and the 90000A, B, or C model finds the operating limit contacts closed,
the red LED turns on and lockout occurs. If the high limit sensor on
the 90000CE sees a temperature above the high limit setting, the high
limit contact opens, the red LED turns on and lockout occurs. When the
temperature drops below high limit setting minus differential, reset the
control by pressing the manual reset button. The control will not reset by
cycling power off and on.

If the 90000 locks out three consecutive times, it enters latch-up. Reset
from latch-up requires a special procedure, intended to require licensed
serviceman intervention. During latch-up, the red LED stays on and the
green LED flashes. Reset as follows:

Temperature must be less than high limit setting minus differential.
Hold reset button at least 10 seconds. The green LED flashes faster.

Continue holding button another 20 seconds. The control resets and the
red LED turns off.

Power must flow through the contacts in the direction shown. Changing

flow direction will cause the control to lockout or fail to operate.

90000A

White

N

Wiring shown cycles power with appliance limit circuit. To
maintain constant power on 90000A, connect direct to
red/white wire from appliance 120 vac.

Red/White s~

{ O
120 vAC 120 VAC

CONNECTIONS POWER TO
AT APPLIANCE APPLIANCE

Service
switch

SNt

Black-red
HigH LimiT

OPERATING LIMIT

T Black-yellow | & & & & & & Or=nmmnmea- p— High limit OUT

Black-green )~~~ - ===~ Operating Limit IN

&

Configurations

e Control kits — 90000 controls mount to a standard 4x4 J-box,
supplied with the control. Mount the box directly to a well (new or
existing) with hardware supplied, or panel mount. See below for
dimensions.

o Well kits — Wells for 90000 sensors are available in the sizes shown
below. Well kits include sensor mounting hardware designed to hold
sensor securely in position.

e Sensors — Sensors are available in single and dual configura-

tions.

e Notice: UL-Listed control — UL-Listed controls are supplied com-
plete with control, J-Box, well, sensor, and mounting hardware.

90000B, C, CE

White

Red/White
HIGH LIMT

OPERATING LIMIT

G G O
{ N O
120 vAC 120 vAC

CONNECTIONS POWER TO
AT APPLIANCE APPLIANCE

)t O\O HO

Service
switch

Black

Sensor &

Black

High limit

°-

°-
- P
Limit sensor o

......... P Operating limit OUT

. :_} To high limit sensor

- :,_> To operating limit sensor

........ - Dual limit OUT

.- :._':'> To sensor (90000C and 90000CE use 2 sensors connected the same as the 90000A)

© Copyright 2008 — Carlin Combustion Technology, Inc.

Carlin part number MIN90000C Rev. 3/3/08
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CALL
FOR HEAT

4 Microprocessor-operated

(Processor coordinates limit and diagnostic functions)

4 Easy remote sense

(Electronic sensor, wired to control)

4 Select from break-on-rise,
make-on-rise or SPDT operation

4 Self-checking program

(Control locks out on diagnostic failure)

EZ-Temp
MODEL 90200

Microprocessor
3 Temperature Controls

Data sheet

Specifications

Carlin’s Model 90200AL, BL, DL and GL microprocessor-operated
temperature controls are UL Listed and provided as a complete pack-
age, consisting of control, J-box, sensor and well. Model 90200A,
B, D or G controls are UL Recognized, and provided as individual
components, with J-box, sensor and well available separately.

Carlin’s model 90200 microprocessor-operated temperature controls
are available in four configurations described below. Each model
provides one limit-duty-rated contact.

Refer to separate product lisitng sheets for pre-defined models, or
request a control to meet your specifications within the available
ranges listed below.

Temperature limit control

* 1 break-on-rise contact
90200A | - 1 electronic sensor

lockout on diagnostic failure

MR .
« reset from lockout via power cycle

Temperature limit control

« 1 make-on-rise contact

1 electronic sensor

lockout on diagnostic failure

reset from lockout via power cycle

90200B

.
T .
.

Temperature limit control

» SPDT contacts (1 break-/1 make-on-rise)
« 1 electronic sensor

* lockout on diagnostic failure

« reset from lockout via power cycle

90200D

T

Temperature limit control
« 1 break-on-rise isolated contact

D000

90200G | - 1 electronic sensor
T « lockout on diagnostic failure
« reset from lockout via power cycle
Control model A ‘ B | D ‘ G
Control power input (red-white wire) 120 vAc, 11 vA
Contacts 1 1 1 (breaks) 1
(action on temperature rise:) (breaks) (makes) | 1 (makes) | (breaks)

Contact rating  Full load 120 vAc, 10 AMPS
Locked rotor 120 vAC, 60 AMPS

Wires Quantity 3 ‘ 3 | 4 4

120 vAc H & Limit IN/ N red-white / white

black/
Break-on-rise OUT black NA black green
black
Make-on-rise OUT NA | blk-white|blk-white|  N/A

4 Diagnostic/status LED’s

(LED’s indicate power, call for heat, and lockout)

Adjustable oper. limit range

Any range between 50°F to 240°F

Fixed differential (subtractive)

Any value from 5°F to 100°F

Operating temperature limits

+32°F to +140°F

Storage temperature limits

~40°F to +185°F

Agencies

UL & ULC Recognized & Listed
component United States & Canada

TecH supporT 800-989-2275

carlincombustion.com

M
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Model 90200 Microprocessor Temperature Controls — Data sheet — Operation & Dimensions

Model 90200 diagnostic LED’s

GREEN
Center AMBER
Right AMBER

Electrical shock hazard: Disconnect power to appliance when wiring or

@ _orF © - 0N Poweron &1 - FLASHING Lockout
- OFF ® ON call for low fire (90200G only)
- OFF @ — ON Control call for heat or high fire

servicing any electrical component.

Operation
Indicator LED’s

@®® Power OFF
O®® Power ON

O®® self-test

O©®® call for heat
or high fire

O® ® Stand-hy

or low fire

E®® Lockout

(See wiring diagrams below for wiring connections.)

90200 controls have a green LED (power/lockout indica-
tor) and center amber LED (Low Fire indicator only pres-
ent on 90200G) right amber LED (operation or High Fire
indicator).

With no power applied to the red-white wire, all lights are
off.

When power is applied to the red-white wire, the green and
center amber LED’s (only present on 90200G) turn on.

When power is applied, the 90200 performs a self-test,
checking the sensor and microprocessor. The power-up
test lasts from 3 to 5 seconds.

The 90200 continues diagnostic checking during the operat-
ing cycle as well. Any self-check failure causes a lockout
(see below).

When the temperature at the operating sensor is below
setpoint minus fixed differential, the control powers the limit
relay (break-on-rise contact closes; make-on-rise contact
opens). The center amber LED (if present) turns off, the
right amber LED turns on.

When the operating sensor reaches setpoint temperature or
above, the 90200 turns off the relay (break-on-rise contact
opens; make-on-rise contact closes). The center amber LED
(if present) turns on and the right amber LED turns off.

If the control detects a diagnostic failure, lockout occurs.
During lockout, the green LED flashes.

After the temperature drops below high limit setting minus
differential, reset the control by turning power off, then back
on. The green LED will stop flashing.

Power must flow through the contacts in the direction shown. Changing

flow direction will cause the control to lockout or fail to operate.

90200A or B

White { O

120 VAC 120 vAC

CONNECTIONS POWER TO

AT APPLIANCE APPLIANCE

Red/White m(}d----+ Appliance limits % N O
Service H

switch

< Limit contact: Modei A breaks on temperature rise; Model B makes on temperature rise

90200A: Black
-B: Black-white

o |
Sensor o |

90200D

——— ) = #— Limit OUT

——
} To sensor

e —

White ( O
120 VAC 120 VAC
CONNECTIONS POWER TO
AT APPLIANCE APPLIANCE
Black — - - - === = »— Limit OUT Ommmnnnen OO0
J_ H Service
__ BREAK ON TEMP RISE i switch
] Red/MWhite s~~~ Appliance limits f==-==--*
,1: MAKE ON TEMP RISE
L—— Black-white E S ———————— = Make-on-rise contact OUT

O | Co—
Sensor o | } To sensor

Configurations

Mounting — 90200A, B, D, and G controls mount to a standard
4x4 J-box, supplied with the control. Mount the box directly to a
well (new or existing) with hardware supplied, or panel mount.
See below for dimensions.

Well kits — Wells for 90200A, B, D, and G sensors are available
in the sizes shown below. Well kits include sensor mounting
hardware designed to hold sensor securely in position.

Sensors — Sensors are available separately for 90200A, B, D, and
G only. The sensor is supplied with 90200AL, BL, DL, and GL.
NOTICE — UL Listed model 90200AL, BL, DL, GL controls must
be shipped complete with a sensor, well and J-box. Only UL
recognized component models 90200A, B, D, and G controls can
be purchased as individual components.

90200G

White {

120 vAC
CONNECTIONS
AT APPLIANCE

120 vAC
POWER TO
APPLIANCE

Red/White m@-d-'--{ Appliance limits %

> |

—

Black/Green «

<——— Control contact — Breaks on temperature rise

Black )

Sensor 9| ‘:'_> To sensor

© Copyright 2005 — Carlin Combustion Technology, Inc.

Carlin part number MN90200C Rev. 06/23/08
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POWER ON CIRCULATOR BURNER
ON

{LOCKOUT) ON

Model No. 90524AL

08310 2

R[LINE WIRING:
AINPUT: 120 Vac, 60Hz
Tl L 1zva

ZR: 2mA
N|OUT: B1, €1, ZC
10 FLA, 120 VAC
60 LRA, 120 VAC
TOTAL: 16 FLA
CONTROLLER LOWTENP. [ 110 JF

Use Copper Wire [ T1]T2 DIFF 10 | F
MH15724

EZ-Temp

BURNER|B1
CIRCULATOR|C1

ZONEFEED|ZC
LINE NEUT-IN |L2
LINE FEED-IN |L1

CONTROLT1 T2:
24VAC OC.

N 130mA scC.
S| * Patent Pending

HIGH LIMIT:

130 'Fto 240 |F
LOWONDIF 10 |F
LOW OFF DIF 25/ADJ F
LOW LIMIT:

OFF/110 |F to 220 F

us
LOWONDIF | _8/ADJIF GOMPONENT OF A LISTED LLLC CONSISTING OF en
DIFF: OFF /5 Fto 30 |F  UMIT CONTROL, PROBE, WIRING BASE & WELL .

MX

220 OFF 240 130
® 110

180 Lo Limit 130 200 i imit 170

Easy-wire terminal strip

Microprocessor-operated

(Processor coordinates operation and diagnostic)

Easy remote sense

(Electronic sensor, wired to control)

Self-checking program

(Control locks out on diagnostic failure)

Diagnostic/status LED’s

(LED’s indicate power, call for heat, and lockout)

SMC technology on burner

relay (lockout when welded contact sensed)
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MODEL 9 05 24A

Triple limit or

EZ-Temp

Cold-start control

Microprocessor
$ Temperature Controls

Data sheet

Functions

Carlin’s 90524 triple limit control provides high limit function and can also
provide:

Minimum water temperature control for operation with a tankless heater
in a boiler. (Function can be turned off by turning LOW LIMIT setting to
HOFF.!I)

Low temperature limit to prevent flow through boiler if temperature is
below preset minimum — for preventing condensation in conventional
boilers.

Operates as a cold-start control when Low Limit is in “OFF” position.

Provides input from zone controllers or relays and output to enable circula-
tors.

Provides operation of burner/gas valve and heating circulator.

Specifications

Carlin’s Model 90524 microprocessor-operated temperature controls are
described below.

Refer to separate product listing sheets for pre-defined models, or request
a control to meet your specifications, within the available ranges listed
below.

90524A

Input power (L1-L2)

120 VAC, 10 VA, 60 Hz

Control power (T-T)

24 VAC, 130 mA

High limit range

Adjustable

High limit differential

Fixed if low limit is used or if differential
setpoint is OFF

Adjustable if low limit is turned OFF

Low limit range
Low limit differential

Adjustable with OFF position
Adjustable (fixed if differential setpoint is

OFF)
Low temp function Fixed
Low temp differential | Fixed

Temperature ranges

Locked rotor

Setting — Any value/range between 50° & 250°

Differential — Any value/range between 5°F and 100°F
Contact ratings Burner, circulator and ZC contacts

Full load 120 VAC, 10 amps (total current on all

contacts not to exceed 16 amps)

120 VAC, 60 amps (total current on all
contacts not to exceed 96 amps)

Ambient temperature

+32°F to +140°F (0°C to +60°C)

Storage temperature

-40°F to +185°F (-40°C to +85°C)

Agencies

UL Listed US and Canada

TecH supporT 800-989-2275

carlincombustion.com
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Model 90524 Microprocessor Temperature Controls — Data sheet

Figure 1

Equivalent circuit diagram (the 90524 controls power to the burner and circulators as in the simplified circuit below)

To room thermostat, or zone valve -,

~-120vac input

@
24v

1

or zone controller end switches E‘ 2
! 24v 3

3

¢ 120v
¢

L1)4 (The 120vac power source here must be

H >
| from the same circuit or same phase as the

A
Boiler temp above
LOW TEMP sening;

120 vac to zone control/relay ----
powered when:
e boiler temperature is above
the LOW LIMIT setting, (or LOW
LIMIT is turned to "OFF" position), & ==~
e boiler temperature is above the
LOW TEMP setting

®

"OFF" POSITION

120v

“Kia

]

120 vac to heating circulator
powered when:
e call for heat from thermostat, &
e boiler temperature is above
the LOW LIMIT setting (or LOW !
LIMIT is turned to "OFF" postion), & !
* boiler temperature is above the !

Boiler temp below
LOW LIMIT setting

Boiler temp above LOW LIMIT
setting, or LOW LIMIT turned to

——————oV_ X' LOwW LIMIT
LOwW
TEMP

Kib

120v
Terminal ZC must be powered for zone
— K2 circulators to run.
K2

HIGH
LIMIT

T

@_: power source to the zone control or zone
N relays.)

@ ---120 vac call for heat from circulator
zone control or circulator relays;

~-120 vac to oil burner or gas valve
H @ “I' " powered by any of three ways:
e call for heat from thermostat, or

i
1
i
| * call for heat from zone control/relay, or

LOW TEMP setting _@ N N L2)- e call for heat from low limit
Model 90524 diagnostic LED’s Configurations

LED’s 90524 controls have a green LED (power/lockout indicator) and amber LED’s
(operation indicator) for Burner and Circulator.

GREEN (@) - OFF (® - ON Power on
Q — FLASH Slowly (once per second) Soft lockout
& ~ FLASH Rapidly wice por seconc) Hard lockout

AMBER - OFF @ — ON Burner on or Circulators powered

LED indications

@®®
oa®

Power OFF — With no power applied, the thermostat (TT) circuit and all
output contacts are de-energized. All LED’s are off.

Power ON— When power is applied to the L1/L2 terminals, the thermostat
circuit is energized. Voltage (24 VAC) is applied to the thermostat terminals.
The 90524 starts a self test to check the sensor and the microprocessor,
and to verify that the limit contacts are open. The 90524 becomes fully
operational after this 2-second self test.

Ge® o HGO® Soft lockout — Green light flashing once per second,

burner light off, burner contact open, and circulator light on or off — occurs
if control senses internal failure or sensor problem (open or shorted sensor).
The control will revert to normal operation if the problem is corrected within
15 seconds. Otherwise, the control enters hard lockout.

Hard lockout— Green light flashing twice per second, burner light off and
burner contacts open, circulator light on and circulator contacts closed —
occurs when burner contact is sensed closed, and does not clear after two
attempts. Reset by cycling power off/on.

{010

@@®

Latchup — Green light off, burner light off, B1 contact open, circulator light
on,and ZC and C1 contacts closed — occurs when burner contact is sensed
closed, and does not clear after three attempts. Not resettable — requires
control replacement.

Fault log

90524 controls self monitor and indicate fault conditions with the LED’s. Fault conditions
are recorded in the retrievable fault log. For applications that might encounter unexplainable
control outages, contact Carlin Technical Support for instructions to access the fault log and
interpret the results.

Control kits — 90524 controls mount to a standard 4x4 J-box, supplied
with the control. Mount the box directly to a well (new or existing) with
hardware supplied, or panel mount. See Figure 2 for dimensions.

Well kits — Wells for 90524 sensors are available in the sizes shown in
Figure 2. Well kits include sensor mounting hardware designed to hold
sensor securely in position.

Sensors — Sensors are available in single configurations.

Figure 2  Mounting the 90524

Mersion Wellg

© Copyright 2008 — Carlin Combustion Technology, Inc.
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Installer/servicer — Except where specifically stated otherwise,
this manual must be used only by a qualified service technician.
Read and follow all instructions in this manual and in the appliance
manual. Failure to comply with this or other requirements in this
manual could result in severe personal injury, death or substantial
property damage.

This symbol calls out a hazard that could cause severe personal
injury, death or substantial property damage if the instructions
given are not followed.

Wiring: Refer to EZ-Temp data sheet for wiring information.

EZ-Temp’
—

Instruction Manual

Verify ratings: Verify the ratings of the control meet the require-
ments of the appliance as specified in the appliance instructions.
Refer to the EZ-Temp control data sheet for required electrical
supply and load ratings. Verify that the controls, wiring and instal-
lation comply with all applicable codes.

Electrical shock hazard: Disconnect power to appliance when
wiring or servicing any electrical component.

Scald hazard: Water hotter than 130°F can cause serious burns or
death. Follow water heating appliance manufacturer’s guidelines
when installing temperature limit controls - DO NOT install a control
that can be set at a higher temperature than specified. Also verify
that the installation includes all water temperature regulating
means needed to ensure the safety of building occupants, in
compliance with all applicable codes.

Verify operation: Test the controls/appliance to verify the appliance
operates as specified in the appliance manual before leaving the
installation.
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Install sensor(s)

To install a new immersion well:
1. Turn off power to the appliance and close isolation valves.

2. Follow appliance instructions to drain the appliance so water line is below
the insertion tapping.

3. Remove existing well and sensor. Apply a small amount of pipe dope to the
new well and secure in tapping.

4. Insert EZ-Temp sensor into well and secure sensor in place as described in
the following.

5. Refill appliance with water, following appliance manual procedures.
LIS When routing sensor wires, avoid sharp edges and use strain
relief bushings at penetrations to prevent movement or electrical

shorting of the sensor. Sensor wires are not low voltage, and must
be routed in conduit.

Configuration A: Sensor and well only

1. Insert the sensor into well (1) until the sensor (2) tip bottoms in the well
socket.

2. EZ-Temp well: Slide the rubber retainer (3) over the sensor wires until it
firmly contacts the sensor casing. Slide the retainer washer (4) and the jam
nut (5) over the wires. Thread the jam nut into the well until snug.

3. Existing well: Press the sensor retainer plug (11) into the well until it securely
holds the sensor wires, to prevent movement of the sensor.

Configuration B: Sensor, EZ-Temp well and J-box

1. Insert the sensor into well (1) until the sensor (2) tip bottoms in the well
socket.

2. Slide the rubber retainer (3) over the sensor wires until it firmly contacts the
sensor casing. Slide the retainer washer (4) over the wires.

3. Slide the lock washer (8), J-box (7), and jam nut (4) over the wires.

4. Thread the jam nut into the well and tighten to secure the J-box and sensor
in place.

Configuration C: Sensor, EZ-Temp well and J-box
1. Remove the center knock-out from one side of the J-box (7).

2. Position the well clamp (10) over the end of the well (9) (sensor not yet
installed) and slide the well clamp (10) toward the side of the J-box (9)
engaging the keyslot opening with the well undercut.

3. Position the flat washer (12) over the open knockout and install the tension-
ing screw (13) through the flat washer (12) and into the well clamp (10),
tighten.

4. Insert the sensor into well (9) until the sensor (2) tip bottoms in the well
socket.

5. Press the sensor retainer plug (11) into the well until it securely holds the
sensor wires, to prevent movement of the sensor.

Mount the control

1. Insert sensor wire terminals into the labelled openings on the back of the
control. Press into place firmly.

2. Attach the control to the 4x4 J-box or panel mount, as desired.

Wire the control

1. Control wiring (including sensor wires) must be routed through conduit
or electrical enclosures. Follow all applicable codes and the appliance
manual.

2. Follow the burner and appliance wiring diagrams to connect the control(s)
into the appliance limit circuit.

3. For specific applications, contact your Carlin supplier for further informa-
tion.

Set the control

1. Follow the appliance manual to set the correct limit temperature for the
appliance. To adjust the EZ-Temp control:
e Insertascrewdriver into the setting slot and rotate until the indicator points
to the desired temperature.
2. Test the operation of the appliance and the new limit control(s) to verify
correct operation.

3. NOTE: EZ-Temp controls have a subtractive differential — control contacts
trigger when the temperature setting is reached. Contacts reset after tem-
perature drops below setpoint minus the differential amount.

_2_
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Configurations

Carlin EZ-Temp components are available in the following configurations, allowing use
with existing wells in addition to EZ-Temp wells.

Surface-mount sensors are also available.

e Control kits

EZ-Temp controls mount to a standard 4x4 J-box or can be panel mounted.
Control kits include the control and sensor(s) (item 2) plus hardware needed
for mounting to an existing well (items 10 and 11). To obtain an EZ-Temp well
and hardware, obtain an EZ-Temp well kit, below.

e Well kits

EZ-Temp wells are available in the sizes shown below. Well kits include a
well (item 1), rubber sensor retainer (item 3), retainer washer (item 4), jam
nut (item 5), and J-box lock washer (item 8).

e Sensor Kits

Sensor kits include only the sensor (item 2). Sensors are available in single
and dual configurations (two sensors in the same assembly). For controls
that use multiple sensors, obtain separate sensor kits or a sensor kit and a
dual sensor.

B ®
©)
/@\

Sensor, J-box & EZ-Temp well

Sensor, J-box & existing well

(D EZ-Temp well Lock washer

(2) EZ-Temp sensor (9) Existing well

(3) EPDM rubber retainer Well clamp

(4) Retainer washer 1 Sensor retainer plug
(B) Jam nut 2 Flat washer

(6) Sensor leads @3 Tensioning screw
() J-box, 4 x 4
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