Honeywell

THE S8SE,F MODULES CONTROL THE IGNITION

SEQUENCE AND GAS CONTROL OPERATION IN
DIRECT SPARK SYSTEMS USED PRIMARILY ON
GAS-FIRED ATMOSPHERIC AND POWER BURNERS
IN RESIDENTIAL FURNACES AND HEATING APPLI-

aAntT

ANCES.
[0 Requires separate 120 Vac spark generator.

[0 S89E has 10 second max. delay for safe start check
before ignition.

[1 S89F has 30 second min. delay for safe start check
plus prepurge before ignition.

0 Available with 4 or 11 second (nominal) lockout tim-
ing.

3 100 percent shutoff for use with all heating gases.

O Ambient temperature rating is minus 40° F to plus
175° F [minus 40° C to plus 80° C].

[0 Separate electrodes for spark ignition and flame
sensing.

(1 Uses Honeywell or any other 2 A or less dual valve
combination gas control designed for DSI applications.

D Locks out system after trial for ignition if malfunction
exists or main burner fails to ignite.

[0 Flame rectification principle used to monitor flame;
false flame signal resulting from short to ground results
in safety shutdown.

(] After safety shutdown, S89E and F can be reset from
the thermostat.
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IMPORTANT

THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING
TOLERANCES. THEREFORE, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY. ALSO,
THIS PRODUCT IS TESTED AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME
MINOR DIFFERENCES IN PERFORMANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED.

MODELS: S89 Direct Spark Ignition Control Modules. » 24V Transformer. See Table 1 for VA rating.
Provide electronic controlof direct spark ignition system ELECTRICAL RATINGS:
on gas-fired atmospheric and power burners. Power supply: Requires two power supply connections—
S89E: 10 sec. max. delay for safe start check. 24 and 120 V, 50/60 Hz.
S89F: 30 sec. min. delay for safe start check plus Current at 24 V input: 2.2 A maximum.
prepurge. Valve Contacts: 2.0 A maximum run, 20 A maximum
Complete DSI system also includes: inrush at 24 Vac.
« 120 Vac Spark Generator with 1.5 A or less Spark Generator Relay Contacts: 1.5 Aat 120V, 50/60
current draw. Hz.
« Q347 Spark Igniter or equivalent. TRANSFORMER RATING: See Table 1.
« Q354 Flame Sensor or equivalent. THERMOSTAT HEAT ANTICIPATOR SETTING: 0.2 A
« VR845, VR854, VR8450, or VR8305 Combina- plus gas control current.
tion Gas Controls, or any dual valve rated 2 A or DELAY TIMING:
less and designed for DSI applications. Safe Start Check (S89E): 10 sec. maximum.
» 24 to 30 Vac Thermostat. Safe Start Check plus Prepurge (S89F): 30 sec. mini-
+ High Temperature Limit Controller. mum 38 sec. maximum.

TABLE 1—TRANSFORMER RATING.

S$89 CURRENT | GAS CONTROL CURRENT TRANSFORMER TRANSFORMER
(in Amperes) (in Amperes) VA RATING REQUIRED MODEL NO.

0.2 0t0 0.6 20 AT20A or AT120A

0.2 0.6 to0 1.0 30 AT72D or AT140A

0.2 1.0t0 1.4 40 AT72D or AT140A

0.2 1.4102.0 50 AT87A or AT150A

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR
COMPLETE ORDERING NUMBER, OR SPECIFY—
1. Order number.
2. Safety lockout timing.
3. Other system components as needed. Complete system includes:
. S89E or F.
. Sensor (Honeywell Q354 recommended).
. lgniter (Honeywell Q347 recommended).
. Combination gas control rated at 2.0 A or less (Honeywell VR854, VR845, VR8450, or VR8305
recommended).
. 120 Vac spark generator.
24 V thermostat.
. High limit control.
. 24 V transformer.
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IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT
ON OUR PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE:

1. YOURLOCAL HONEYWELL RESIDENTIAL AND BUILDING CONTROLS SALES OFFICE (CHECK WHITE
PAGES OF PHONE DIRECTORY).

2. RESIDENTIAL AND BUILDING CONTROLS CUSTOMER SERVICE
HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH
GOLDEN VALLEY, MINNESOTA 55422-4386 (612) 542-7500

IN CANADA—HONEYWELL CONTROLS LIMITED/HONEYWELL LIMITEE, 740 ELLESMERE ROAD,
SCARBOROUGH, ONTARIO M1P 2V9. INTERNATIONAL SALES AND SERVICE OFFICES IN ALL
PRINCIPAL CITIES OF THE WORLD.




SAFETY LOCKOUT TIMING: 4 or 11 seconds nominal.
Ignition is on during approximately the first 80 percent
of lockout timing and off during the last 20 percent for
flame proving. Specify lockout timing when ordering.

FLAME FAILURE RESPONSE TIME: 2 sec. maximum
with 2.5 pA flame current.

FLAME CURRENT SIGNAL: 0.8 pA minimum.

AMBIENT TEMPERATURE RANGE: Minus 40° F to plus
175° F [minus 40° C to plus 80° Cl.

AMBIENT HUMIDITY RANGE: § to 90 percent RH at
95° F [35° C].

WIRING CONNECTIONS:

24 Vac: 3/16 in. male quick-connscts.

120 Vac: 12 in. [305 mm] color-coded leadwires.
Sense: 1/4 in. male quick connect.

SENSING LEAD: Up to 36 in. [0.9 m]. Insulation must be
rated for 100 megohm resistance between wire and
ground.

MOUNTING: Mounts in any position.

DIMENSIONS: See Fig. 1.

UNDERWRITERS LABORATORIES INC. COMPONENT
RECOGNIZED: File No. MP268, Guide No. MCCZ2.

AMERICAN GAS ASSOCIATION CERTIFIED: Certificate
No. 20-14C.

CANADIAN GAS ASSOCIATION CERTIFIED: Certificate
No. 1029-ABI-5412.
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WHEN INSTALLING THIS PRODUCT...

1. Read these instructions carefully. Failure to follow
them could damage the product or cause a hazardous
condition.

2. Check the ratings given in the instructions and onthe
product to make sure the product is suitable for your
application.

3. Installer must be atrained, experienced service tech-
nician.

4. After instaliation is complete, check out product op-
eration as provided in these instructions.

Fire or explosion hazard.

Can cause serious personal injury or death.

1. Never install where water can flood, drip, or
condense on device. It can malfunction if it gets
wet.

2. Never try to use a device that has been damp or
wet—replace it.

3. In an LP gas installation, remember that LP gas
is heavier than air and will not vent upward
naturally. Do not operate electric switches, lights,
or appliances until you are sure work area is free
of gas.

4. Any replacement S89 must have the same or
shorter lockout timing &.1d the same or longer
delay timing as the original control.

68-0066—3




CAUTION

1. Disconnect power supply before wiring to avoid
electrical shock or equipment damage.

2. If anew gas control is being installed, turn off gas
supply before starting installation. Conduct Gas
Leak Test after gas control is installed.

3. If module might be exposed to water or moisture,
install in a suitable waterproot enclosure.

REPLACEMENT APPLICATION REQUIREMENTS

I this is a replacement application, follow the appliance
manufacturer’s instructions if available. The manufacturer
usually provides wiring diagrams, start-up and checkout
instructions and service procedures for their appliance. If
the manufacturer’s instructions are not available, use the
general guidelines given below.

MOUNT THE S89

Select a convenient location on the burner or furnace
chassis or cabinet, protected from moisture dueto splashing,
dripping, or condensation. Allow room to easily reach the
S$89 terminals for wiring and servicing. Do not exceed the
ratings given in the SPECIFICATIONS section.

The S89 may be mounted in any position. See Fig. 1 for
mounting dimensions. Mount with 1 in. [25 mm] long, No.
6-32 machine screws or No. 8 sheetmetal screws. Fasten
securely.

MOUNT AUXILIARY CONTROLS

Mount the spark generator, igniter, flame sensor,
thermostat, transformer, gas control and any other auxil-
iary controls according to the control manufacturer’s in-
structions.

WIRING

CAUTION

1. The sensor leadwire must be no more than 3 ft.
[0.9 m] long. Do not allow the wire to touch
grounded metal surfaces.

2. A common ground is required for the S89, the
spark igniter and the main burner. The 24 V
(GND) terminal internally grounds one side of the
transformer. Auxiliary controls or limits must be in
the ungrounded leg.

Use wiring diagrams and instructions provided by the
appliance manufacturer, if available. Otherwise follow the
general procedures and diagrams outlined below.

All wiring must comply with applicable electrical codes
and ordinances. Disconnect the power supply before be-
ginning wiring to prevent electrical shock or equipment
damage.

1. Make sure the transformer has adequate VA rating.
See Table 1 in SPECIFICATIONS section.

2.If you're replacing an S89A that was used with an
external purge timer, you must disconnect the external
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TRANSFORMER CONTROLLER
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FIG. 2—S89E TYPICAL HOOKUP IN DIRECT SPARK CONTROL SYSTEM. SEE FIG. 8 FOR CONTROL SYSTEM
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purgetimer and use an S89F to provide the purge function.
External prepurge timers cannot be used with either
S89E or F because the safety circuit in the modules may
repeatedly reset the timer to zero, preventing burner start.
Always disconnect the external purge timer when using
S89E,F.
To disconnect the timer:
a. Turn off power.
b. Cut the two leadwires at the timer.
c. Strip ends of wires 1/2 in. and connect with a
solderless connector.
d. Restore power.
3. Wire system components and S89 as shown in Figs.
2 and 3. Refer to appliance manufacturer’s instructions for
connections to other auxiliary controls.
4. Make sure the L1 (hot) and L2 (ground) leads are

5. Connect spark igniter, flame sensor, main burner and
$89 to common ground. Use thermoplastic insulated wire
with a minimum rating of 105° C [221° F] for the ground
wire. Connect the ground wire as follows:

a. Connect one end of the ground wire to the male
quick-connect GND (burner) terminal on the S89
using a 1/4in. female quick-connect (AMP 41772
or equivalent).

b. Strip the other end of the wire and fasten it under
the igniter bracket mounting screw.

c. If necessary, install a shield to protect the wire
from radiant heat generated by the burner.

d. The burner serves as the common ground. if
metal-to-metal contact between the burner and
the appiiance cabinet is poor, run alead from the
burner to the cabinet. The cabinet must be earth-

connected to the right leads. If they are reversed, the S89 grounded.
will not detect the flame, and will go into safety lockout.
A LIMIT
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If this is a replacement application, refer to the specific
instructions provided by the heating appliance manufac-
turer (if available). Also, since the auxiliary controls used
onany system may differ, refertothe control manufacturer’s
instructions for start-up and checkout procedures for other
system components.

PERFORM GAS LEAK TEST

Fire or explosi zard.
Can cause property damage, personal injury or
death.

Test for gas leaks whenever work is done on agas

from the gas line or the gas input and combustion air
have been adjusted (see appliance manufacturer's
instructions).

5. Turn off gas supply.

6. Gas control closes.

7.The module begins the safe start check (S89E: 10
sec. max.) or safe startcheck plus prepurge (S89F:30sec.
min.), after which igniter starts and gas control opens.

8. Time system until gas control closes. $89 is now in
safety lockout. The lockout time should be within the
specifications in Table 2.

9.Open gas supply. System remains off and no gas
flows to the main burner.

TABLE 2—S89 LOCKOUT TIMES.

system. LOCKOUT TIME
Use soap and water solution, never a flame. SHOWN ON SAFETY LOCKOUT TIME
Soap and water solution must not touch S89. S89 MODULE MINIMUM MAXIMUM
With the main burner in operation, paint the pipe joints 4 sec. 3.0 sec. 33 560
1 1)
and gas control gasket edges with a rich soap and water 11 sec. 8.0 sac. 15.0 sec.

solution. Bubbles indicate a gas leak. To stop leak, tighten
joints and screws or replacegas control. Neveruse aflame
to check for gas leaks.

CHECK OUT S89
NOTE: If operation is not as described below, refer to
TROUBLESHOOTING section.

1. Set thermostat to call for heat.

2. Turn on power and gas supply.

3. Igniter starts to spark and gas control opens aftersafe
start check (S89E: 10 sec. max.) or safe start check plus
prepurge (S89F: 30 sec. min.).

4. Main burner lights while igniter is on.

NOTE: If the gas control has been replaced or serviced,
lightoff may be unsatisfactory until air has been purged

The S89 is powered by a 24 V transformer. It operates
in response to a call for heat from the thermostat.

On every call for heat, the S89 performs a safe start
check. If afiame or aflame simulating condition is present,
the S89 locks out without starting the igniter and must be
reset.

Followingthe safe startcheckand, on S89F, aprepurge
period, the S89 spark generator contacts close to energize
the spark generator and the igniter. At the same time the
gas control, powered through the gas valve relay contacts
inthe $89, opens so gas can flow to the burner. The igniter
is on during approximately the first 80 percent of the
ignition, or lockout timing, period. During the balance of the
lockout timing period, the ignition is off and the flame

RESETTING S89 AFTER SAFETY LOCKOUT

Once the S89 locks out, it must be reset before the
system will operate. To reset, set the thermostat below
room temperature, wait at least 45 seconds, then turn the
thermostat up to call for heat. The system should start
normally. If adjusting the thermostat does not reset the
$89, turn off power to the appliance for 45 seconds and
then turn it on.

FINAL CHECKOUT

With power and gas supply on, set thermostat to call for
heat and observe operation through at least one complete
cycle to make certain all controls are operating safely.

sensor attempts to prove the flame. The flame is proved
when current from the flame sensor through the burner
flame to ground reaches 0.8 pA dc.

If flame is proved, the gas control remains open and the
burner on until the call for heat ends.

If flame is not proved, the gas control closes and the
system is locked out until the S89 is reset.

i flame is lost after being proved, the S89 will close the
gas control, perform a safe start check and, on S89F,
prepurge delay, then return ignition as described above.

The S89 is reset by turning the thermostat below room
temperature or removing power o the system for 45
seconds.



—~>

—

~

START

ag
>3 (—
om
o]

CHECK

¢

PREPURGE
(S89F ONLY)

(m—

TRIAL FOR
IGNITION

(———

BURNER
OPERATION

THERMOSTAT
CALLS FOR HEAT.

POWER INTERRUPTION.
SYSTEM SHUTS OFF. RESTARTS
WHEN POWER IS RESTORED.

SAFE START
CHECK.

IF FLAME SIMULATION
CONDITION IS PRESENT,
SYSTEM WILL NOT START.

@ PREPURGE

(S89F ONLY)
COMBUSTION
AIR BLOWER
STARTS.

SPARK GENERATOR
POWERED. IGNITION
BEGINS AND GAS
CONTROL OPENS.

IF NO SPARK, S89 LOCKS OUT
AND SHUTS DOWN SYSTEM.
MUST BE RESET.

BURNER LIGHTS.
IGNITION STOPS
AND FLAME
CURRENT IS
SENSED.

IF FLAME CURRENT IS ABSENT,
WEAK, OR UNSTEADY, 589
LOCKS OUT AND SHUTS DOWN
SYSTEM. MUST BE RESET.

IF FLAME IS LOST, S89 CLOSES
GAS CONTROL, THEN RESTARTS
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CONTROL CLOSES,
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Fire and explosion hazard.

FIG. 4—NORMAL SEQUENCE OF OPERATION.

May cause serious injury or death.
Any replacement S89 must have the same or shorter lockout timing and the same or longer delay timing as the

original control.
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1. The following service procedures are provided as a general guide. Follow appliance manufacturer's service

2.
3.
4,
5.

instructions if available.

All meter readings must be taken within the trial for ignition period. Once the ignition period ends, the system must

IMPORTANT

be reset by setting the thermostat down for at least 45 sec. before continuing.

if any component does not function properly, make sure it is correctly instalied and wired before replacing it.

The ignition module cannot be repaired. If it malfunctions, it must be replaced.
Only trained, experienced service technicians should service direct spark ignition systems.

STARTY

S89E,F TROUBLESHOOTING PROCEDURE

REVIEW NORMAL
OPERATING SEQUENCE.
TURN GAS SUPPLY ON.

TURN THERMOSTAT UP
TO CALL FOR HEAT.

POWER TO S89 (24 Vac
AND 120 Vac NOMINAL)

YES

SB9E - 10 SEC. MAX.
DELAY FOR SAFE
START CHECK

SB9F ONLY—

30 SECOND MIN. DELAY
FOR PREPURGE

YES

ot

GAP

NO

SPARK ACROSS IGNITER

ES

[——

CHECK LINE VOLTAGE POWER, LOW VOLTAGE TRANSFORMER,
LIMIT CONTROLLER, THERMOSTAT AND WIRING. ALSO, AIR
PROVING SWITCH ON PREPURGE SYSTEMS (SEE WIRING
HOOKUPS,

REPLACE 589.

CHECK SPARK
{GNITION
CIRCUIT,

SEE COMPONENT

CHECKS.

SPARK OKAY?
¢ IF NO VOLTAGE, REPLACE $89.

® CHECK FOR 120V TO SPARK GENERATOR.
® REPLACE SPARK GENERATOR IF VOLTAGE OK.

® MAKE SURE IGNITION CABLE
—PRQVIDES ELECTRICAL CONTINUITY,
— DOES NOT TOUCH ANY METAL SURFACES.
— CONNECTIONS ARE CLEAN AND TIGHT.
— SHOWS NO SIGNS OF MELTING OR BUCKLING.
REPLACE AND SHIELD CABLE IF NECESSARY.

®MAKE SURE BURNER, SPARK IGNITER AND 589 GND
(BURNER) TERMINAL HAVE EFFECTIVE COMMON
GROUND. POOR OR ERRATIC GROUND WILL CAUSE
NUISANCE SHUTDOWNS,

®CHECK FOR CRACKED INSULATOR ON IGNITER OR
FLAME SENSOR. REPLACE DEVICE WITH CRACKED
INSULATOR TO PREVENT SHORT TO GROUND.

MAIN BURNER LIGHTS

| <
m
w

NO NOTE: IF 589 LOCKS OUT, RESET BEFORE CONTINUING.
o CHECK FOR 24 Vac ACROSS VALVE AND VALVE (GND)

TERMINALS ON 589, IF NO VOLTAGE, REPLACE $89.

o MAKE SURE IGNITER AND SENSOR ARE PROPERLY

POSITIONED. SEE COMPONENT CHECKS.

o CHECK ELECTRICAL CONNECTIONS BETWEEN 589 AND
GAS CONTROL. IF OKAY, REPLACE GAS CONTROL.

SPARK STOPS BEFORE
END OF \GNITION
TIMING

NO

S

g

REPLACE $89.

SYSTEM RUNS UNTIL
CALL FOR HEAT ENDS

NO

S

[(—

NOTE: IF 589 LOCKS OUT, RESET BEFORE CONTINUING.

¢ MAKE SURE FLAME CURRENT IS AT LEAST 0.8 y A. SEE
COMPONENT CHECKS.

®MAKE SURE L1 AND L2 ARE CONNECTED TO THE PROPER
TERMINALS.

®MAKE SURE FLAME DOES NOT TOUCH SENSOR INSULATOR AND
THAT SENSOR INSULATOR 1S BELOW FLAME. EXCESSIVE HEAT
{OVER 1000°F [538°C]) WILL CAUSE SHORT TO GROUND,
RELOCATE SENSOR OR SHIELD INSULATOR IF EXCESS HEAT-
IS SUSPECTED.

®|F CHECKS ARE OKAY, REPLACE 589 MODULE.

CALL FOR HEAT ENDS;
SYSTEM SHUTS OFF

-

® CHECK FOR PROPER TEMPERATURE CONTROLLER OPERATION.

® REMOVE VALVE LEAD AT S89; IF VALVE CLOSES, RECHECK
TEMPERATURE CONTROLLER AND WIRING; IF NOT, REPLACE GAS
CONTROL.

ES

\ra

TROUBLESHOOTING ENDS

REPEAT PROCEDURE UNTIL TROUBLEFREE
OPERATION IS OBTAINED.

12,067C

FIG. 5-—TROUBLESHOOTING S89E,F.




Before beginning troubleshooting, review the normal
operating sequence of the $89. See the OPERATION
section. Thenfollowthe stepsin Fig. 5to identify the source
of the problem. Some steps are explained in greater detail
below.

Besides standard hand tools, you'll need the following
to complete the troubleshooting.

Honeywell W136 Test Meter or equivalent.

Test lead—a length of ignition cable or other heavily
insulated wire with both ends stripped 1/2 in.

CHECK IGNITION SYSTEM GROUNDING

Nuisance shutdowns are often caused by a poor or

erratic ground.

A common ground is required for the module, igniter,

flame sensor and main burner.

— Check for good metal-to-metal contact between the
igniter bracket and the main burner.

— Check the ground lead from the GND (BURNER)
terminal on the module to the igniter bracket. Make
sure connections are clean and tight. If the wire is
damaged or deteriorated, replace it with No. 14-18
gauge, moisture-resistant, thermoplastic insulated
wire with 105° C [221° F] minimum rating. Use a
shield if necessary to protect the ground wire from
radiant heat.

CHECK SPARK IGNITION CIRCUIT

The S89 spark generator relay switches 120 Vac to the
remote-mounted spark generator, which, in turn, powers
the spark igniter at the burner. Check as follows:

1. Shut off gas supply to the gas control.

2. Disconnect the ignition cable at the spark generator
stud terminal.

3. Set the thermostat to call for heat.

4. Reset the S89 by removing power to the module for
45 seconds.

Electrical shock hazard.
Can cause series injury.

Inthe next step, DO NOT TOUCH eitherthe stripped
end of the test lead or the stud terminal.

5. Restare power. Before S89 locks out, touch one end
of the test lead firmly to the S89 GND terminal. Do not
remove the existing ground lead.

6. Slowly move the other end of the test lead toward the
stud terminal on the spark generator until sparking starts.

7. Slowly pull the wire away from the stud and note the
size of the gap when sparking stops.

IF THE GAP WAS THEN
1/8 in. [3 mm)] Generator voltage output is
or more okay

Less than 1/8 in.
[3 mm] or no spark

Check for 120 Vac at the spark
generator terminals. If okay,
replace generator.

CHECK FLAME SENSOR AND IGNITER

Make sure burner flame is capable of providing a good
rectification signal. See Fig. 7.

Make sure about 3/4 to 1 in. of the flame sensor is
continuously immersed in the flame for best flame signal.
See Fig. 7. Bend the bracket or flame sensor, or relocate
the sensor as necessary. Do not relocate the igniter.

Make sure flame does not touch sensor or igniter
ceramic insulator and that insulators are below flame.
Excessive heat (over 1000° F [538° C]) will cause short to
ground. Move sensor to cooler location or shield insulators
if excess heat is suspected. Do not relocate the igniter.

Check for cracked igniter or sensor ceramic insulator,
which can cause short to ground, and replace unit if
necessary.

Make sure electrical connections are clean and tight.
Replace damaged wire with moisture-resistant No. 18 wire
rated for continuous duty up to 105° C [221° F].

MEASURE FLAME CURRENT

The S89 provides ac power to the flame sensor which
the flame rectifies to direct current. If the flame signal back
to the S89 is less than 0.8 pA, the S89 will shut down the
system.

To measure flame current:

1. Connect a meter (dc microammeter scale) in series
with the flame sensor lead as shown in Fig. 6. Use the
Honeywell W136 Test Meter or equivalent. Connect the
meter as follows:

» Disconnect the sensor lead at the $89.

« Connect the red (positive) meter lead to the S89

sense terminal.

» Connect the black (negative) meter lead to the free

end of the sensor lead.

2.Restart the system and read the meter. The flame
sensor current must be at least 0.8 pA and steady.

If meter reads less than 0.8 A or reading is unsteady,
recheck points under “Check Flame Sensor and Igniter”
above.

FLAME SENSOR CURRENT CHECK—USE uA SCALE

T0
SENSOR

w136 (OR EQUIV.)
MULTIPURPOSE METER

DISCONNECT
WIRE FROM
SENSE
TERMINAL

O

VALVE
VALVE (GND)

|0{©)]

24V

4 [s}
= |24 (svo)

SENSE|

GND (BURNER)

0.8 A dc MINIMUM
12,101C (AND STEADY)

RED (+)

FIG. 6—S89 FLAME CURRENT MEASUREMENT.
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CHECK BURNER FLAME CONDITIONS.

¢ NOISY
LIFTING
FLAME CHECK FOR:
® HIGH GAS PRESSURE
® EXCESS PRIMARY AIR OR DRAFT
BURNER
N ‘gc){gf CHECK FOR:
DSV @ POOR DRAFT

® EXCESS DRAFT
® HIGH VELOCITY OF SECONDARY
AIR

INSTALL SHIELD IF NECESSARY.

SMALL
BLUE FLAME
CHECK FOR:
® CLOGGED PORTS OR ORIFICE
FILTER
@ WRONG SIZE ORIFICE

LAZY

YELLOW
CHECK FOR:

FLAME LACK OF AIR FROM

® DIRTY PRIMARY AIR
OPENING
® LARGE PORTS OR
ORIFICES
— 1 INCH [25.4 mm]
N
‘V" t GOOD
RECTIFYING
[} FLAME
1/4 TO 1/2 INCH 6.4 TO 12.7 mm] o8

FIG. 7—CHECK BURNER FLAME CONDITION.
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FIG. 8—S89E SIMPLIFIED CONTROL SYSTEM SCHEMATIC.
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FIG. 9—S89F SIMPLIFIED CONTROL SYSTEM SCHEMATIC.
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