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/¥ . */
e e b */

initialdata = [banner_x,consultation_over,next_stepl.
if banner_y = TEXT and

display (TEXT)
then banner_x.
banner_y = ([nl,nl,
'Welcome to the Boiler Operations Diagnosis Expert System’,nl,nl,
'This intelligent computer system will help you to analysis the °’
'operations problems of the fire tube boiler system. To determine ’
the operations that failure occurs , the system will ask you a’
’series of questions to develop a profile of your boiler operations ’
'requirements. It will then make the causes of the problems and ’,
'give you the information for correction or maintenance.’,nl,nl,
'Please acknowledge that +the following are authority indicator °’,
'code for each cause identify.’,nl,nl,

'Degree of cause frequently : ’,nl,

' 1 = Most frequenily occurs. 2 Second frequently occurs.’,nl,

’ 3 = Third frequently occurs. 4 Infrequently occurs.’,nl,nl,

n
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’Please type your answers to the questions on the keyboard 7,
’located below the screen. 1f you are unsure of the answer to the ’,

’particular question,simply type "why".’,nl,nll.

rule-1: if the_main_problem = waterside and

device_1 = feed_water_pump and

]

device_3 motor and
pump_motor = not_rotate and
message(water_feed_not_rotate) = LIST
then causes = LIST.
rule-2: if the_main_problem = waterside and
device_1 = feed_water_pump and

motor and

device_3
pump_motor = rotate_not_supply and
message(water_feed_rotate_not) = LIST
then causes = LIST.
rule-3: if the_main_problem = waterside and
device_1 = feed_water_pump and
device_3 = lamp and
pump_lamp = not_illuminate and
message(water_feed_not_ill) = LIST
then causes = LIST.
rule-4: if the_main_problem = waterside and
device_1 = feed_water_pump and
device_3 = lamp and
pump_lamp = illﬁminate and
message(water_feed_ill_not) = LIST
then causes = LIST.
rule-5: if the_main_problem = waterside and
device_1 = feed_water_pump and
device_3 = body and
pump_body_1 = not_rotate and

message(water_feed_body_not) = LIST
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then causes = LIST.
rule-6: b | the_main_problem = waterside and

device_1

feed_water_pump and
device_3 = body and
pump_body_1 = rotate_not_supply and
message(water_feed_body_rotate) = LIST
then causes = LIST.

rule-T7: if the_main_problem = waterside and

n

device_1 feed_water_pump and

body and

device_3
pump_body_1 = overheat_while_inoperate and
message(water_feed_overheat) = LIST
then causes = LIST.
rule-8: if the_main_problem = waterside and
device_1 = feed_water_pump and
device_3 = body and
pump_body_1 = over_noisy_uhile_operéte and
message(water_feed_noisy) = LIST
then causes = LIST.
rule-9: if the_main_problem = waterside and

device_1

feed_water_pump and
device_3 = body and
pump_body_1 = vibrating_and_noisy and
message(water_feed_vibrating) = LIST
then causes = LIST.
rule-10: if Lhe_main_problem'= waterside and
device_1 = water_level_gauge and
water_level = unchange_or_inequally and
message(water_water_unchange) = LIST
then causes = LIST.
rule-11: if the_main_problem = waterside and
device_1 = water_level_gauge and

water_level = decrease_while_pump_operate and



rule-12:

rule-13:

rule-14:

rule-15:

rule-16:

rule-17:

rule-18:

then
if

then
if

then
if

then
if

then
if

then
if

then
if

messagewater_water_decrease) = LIST
causes = LIST.

the_main_problem = waterside and
device_1 = water_level_gauge and
water_level = high_but_pump_not_stop and
message(water_water_high) = LIST

causes = LIST.

the_main_problem = waterside and
device_1 = water_level_gauge and
water_level = low_but_pump_not_start and
message(water_water_low) = LIST

causes = LIST.

the_main_problem = waterside and
device_1 = pressure_gauge and
pressure_level = underpressure and
message(water_pressure_underpressure) = LIST
causes .= LIST.

the_main_problem = waterside and
device_1l = pressure_gauge and
pressure_level = overpressure and
message(water_pressure_overpressure) = LIST
causes = LIST.

the_main_problem = waterside and
device_1 = boiler_vessel_1 and
water_condition = priming_and_foaming and
message(water_vessel_priming) = LIST
causes = LIST.

the_main_problem = waterside and
device_1 = boiler_vessel_1 and
water_condition = carry_over and
message(water_vessel_carry) = LIST
causes = LIST.

the_main_problem = waterside and
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device_1 = boiler_vessel_1 and
water_condition = scale_deposit and
message(water_vessel_scale) = LIST
then causes = LIST.

rule-19: if the_main_problem = waterside and

device_1 = boiler_vessel_1 and
water_condition = sludge and
message(water_vessel_sludge) = LIST
then causes = LIST.
rule-20: if the_main_problem = waterside and
device_1 = boiler_vessel_1 and
vater_condition = pitting_corrosion and
message(water_vessel_pitting) = LIST
then causes = LIST.
rule-21: if the_main_problem = waterside and
device_1 = boiler_vessel_1 and
vater_condition = brittle and
message(water_vessel_brittle) = LIST
then causes = LIST.
rule-22: if the-main-probiem = waterside and
device_1 = boiler_vessel_1 and
water_condition = swollen and
message(water_vessel_swollen) = LIST
then causes = LIST.
rule-23: if the_main_problem = waterside and
device_1 = boiler_vessel_1 and
water_condition = cracked and
message(water_vessel_crack) = LIST
then causes = LIST.
rule-24: if the_main_problem = waterside and
‘ device_1 = boiler_vessel_2 and
steam = insufficient and

messagelwater-vesSel;insufficient1 = LIST



then causes = LIST.
rule-25: if the_main_problem = waterside and
device_1 = boiler_vessel_2 and
steam = water_hammer and
message(water_vessel_hammer) = LIST
then causes = LIST.
rule-26: if the_main_problem = fireside and
sub_problem = device and
device_2 = fuel_oil_pump and
device_4 = motor and
oil_pump_motor_1 = not_operate_not_relay and
message(fire_pump_not_operate) = LIST
then causes = LIST.
rule-27: if the_main_problem = fireside and
sub_problem = device and
device_2 = fuel_oil_pump and
device_4 = motor and
oil_pump_motor_1 = not_operate_relay_on and
message(fire_pump_operate) = LIST
then causes = LIST.
rule-28: if the_main_problem = fireside and

sub_problem = device and

device_2 fuel_oil_pump and

motor and

device_4
oil_pump_motor_1 = operate_not_oil and
messagei(fire_pump_not_supply) = LIST
then causes = LIST.
rule-29: if the_main_problem = fireside and

sub_problem = device and

device_2 fuel_oil_pump and
device_4 = body and
pump_body_2 = high_temperature and

message(fire_pump_high_temp) = LIST



t hen
rule-30: if

then

rule-31: if

then
if

w
[ gv]
.

rule-

then
rule-33: if

then

rule-34: ;f

causes = LIST.

the_main_problem = fireside and
sub_problem = device and
device_2 = fuel_oil_pump and
device_4 = body and

pump_body_2 = noisy and
message(fire_pump_noisy) = LIST
causes = LIST.

the_main_problem = fireside and
sub_problem = device and
device_2 = fuel_oil_pump and
device_4 = body and

pump_body_2 = burnt and
message(fire_pump_burnt) = LIST
causes = LIST.

the_main_problem = fireside and

sub_problemn = device and

I

device_2 fuel_oil_pump and

body and

]

device_4
pump_body_2 = oil_leakage and
message(fire_pump_leakage) = LIST
causes = LIST. y
the_main_problem = firesidé and
sub_problem = device and

device_2 = oil_heater and

heater = operaté_oil_temp_not and
heater_lamp = not_illuminate and
message(f ire_heater_not_ill) = LIST
causes = LIST.

the_main_problem = fireside and
sub_problem = device and

device_2 = oil_heater and

heater = operate_oil_temp_not and
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heater_lamp = illuminate and
message(fire_heater_ill) = LIST

then causes = LIST.
rule-35: if the_main_problem = fireside and
sub_problem = system and
system_1 = fuel_oil_system and
parameter = decrease_fuel_temp and
message(fire_fuel_system_decrease) = LIST
then causes = LIST.
rule-36: if the_main_problem = fireside and
sub_problem = system and
system_1 = fuel_oil_system and
parameter = unstable_pressure and
messaget(fire_fuel_system_not) = LIST
then causes = LIST.
rule-37: if the_main_problem = fireside and
sub_problem = system and
system_1 = fuel_oil_system and
parameter = decrease_fuel_press and
messagetfire_fuel_system_press) = LIST
then causes = LIST.
rule-38: if the_main_problem = fireside and
' sub_problem = system and
system_1 = fuel_oil_system and
parameter = decrease_gas_press and
message(fire_fuel_system_gas) = LIST
then causes = LIST.
rule-39: if the_main_problem = fireside and
sub_problem = system and
system_1 = ignition_system and
ignite = no_consistent and
message(fire_ignition_not) = LIST

then causes = LIST.



rule-40:

rule-41:

rule-42:

rule-43:

rule-44:

rule-45:

if

then
2t

then
if

then
if

then
if

then
if

the_main_problem = fireside and
sub_problem = system and

system_1 = ignition_system and
ignite = no_oil_deliver and
message(fire_ignition_supply) = LIST
causes = LIST.

the_main_problem = fireside and
sub_problem = system and

system_1 = ignition_system and
ignite = goes_on_and_off and
message(fire_ignition_off) = LIST
causes = LIST.

the_main_problem = fireside and
sub_problem = system and

system_1 = ignition_system and
ignite = ignite_but_no_fire and
message'fire_ignition_ignite) = LIST
causes = LIST. ‘
the_main_problem = fireside and
sub_problenm = device and

device_2 = pilot_burner and

pilot = no_ignition and
message(fire_pilot_no) = LIST
causes = LIST. |
the_main_problem = fireside and
sub_problem = device and

device_2 = pilot_burner and

pilot = no_ignition_inconsistent and

message(fire_pilot_inconsistent) = LIST

causes = LIST.
the_main_problem = fireside and
sub_problem = device and

device_2 = pilot_burner and .
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rule-46:

rule-47:

rule_48:

rule-49:

rule-50:

then
if

then
if

then

if

then

if

then
if

then
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pilot = ignition_but_not_off and
message(fire_pilot_not_off) = LIST
causes = LIST.
the_main_problem = fireside and
sub_problem = device and
device_2 = main_burner and
main = no_ignition_pilot_ignition and
message(fire_main_pilot) = LIST
causes = LIST.
the_main_problem = fireside and
sub_problem = device and
device_2 = main_burner and
main = no_ignition and
message(fire_main_no) = LIST
causes = LIST.
the_main_problem = fireside and
sub_problem = device and
device_2 = main_burner and
main = off_while_operate and
message(fire_main_off) = LIST
causes = LIST.
the_main_problem = fireside and
sub_problem = device and
device_2 = main_burner and
main = not_off_when_stop and
message(fire_main_stop) = LIST
causes = LIST.
the_main_problem = fireside and

sub_problem = device and

device_2 = flame_eye and
reaction = main_flame and
message(fire_flame_lock_out) = LIST

causes = LIST.
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rule-51: if the_main_problem = fireside and
sub_problem = device and
device_2 = flame_eye and
reaction = pilot_flame and
message(fire_f lame_no_operate) = LIST
then causes = LIST.
rule-52: if the_main_problem = fireside and
sub_problem = device and
device_2 = combustion_chamber and
chamber = puffback and
messagetfire_chamber_puffback) = LIST
then causes = LIST.
rule-53: if the_main_problem = fireside and
sub_problem = device and
device_2 = combustion_chamber and
chamber = smoke_soot and
message(fire_chamber_smoke) = LIST
then causes = LIST.
rule-54: if the_main_problem = fireside and
sub_problem = device and
device_2 = combustion_chamber and
chamber = odors and
message(fire_chamber_odor) = LIST
then causes = LIST. :
rule-55: if the_main_problem = fireside and
sub_problem = device and
device_2 = combustion_chamber and
chamber = noise_mech and
message(fire_chamber_noise_mech) = LIST
then causes = LIST.
rule-56: if* the_main_problem = fireside and
sub_problem = device and

device_2 = combustion_chamber and
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chamber = noise_comb and
message(fire_chamber_noise_comb) = LIST

then causes = LIST.
rule-57: if the_main_problem = fireside and
sub_problem = device and
device_2 = combustion_chamber and
chamber = high_oil_consumption and
message(fire_chamber_consumption) = LIST
then causes = LIST.
rule-58: if the_main_problem = fireside and
sub_problem = device and
device_2 = blower and
fan = not_rotate and
messagetfire_blower_rotate) = LIST
then causes = LIST.
rule-59: if the_main_problem = fireside and
sub_problem = device and
device_2 = blower and
fan = not_stop_rotate and
message(fire_blower_stop) = LIST
then causes = LIST.
rule-60: if the_main_problem = fireside and
sub_problem = device and
device_2 = blower and
fan = high_temp and
message(iire_blower_temp) = LIST
then causes = LIST.
rule-61: if the_main_problem = fireside and
sub_problem = device and
device_2 = blower and
fan = vibrating and
message(fire_blower_vibrating) = LIST

then causes = LIST.
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rule-62: if the_main_problem = fireside and
sub_problem = symtom and
symtom_1 = overheat and
defection_1 = burner_defecl and
message(fire_overheat_burner_1) = LIST
then causes = LIST.
rule-63: if the_main_problem = fireside and
sub_problem = symtom and
symtom_1 = overheat and
defection_1 = control_defect and
message(fire_overheat_control_1) = LIST
then causes = LIST.
rule-64: if the_main_problem = fireside and
sub_problem = symtom and
symtom_1 = overheat and
defection_1 = system_defect and
message(fire_overheat_system_1) = LIST
then causes-= LIST.
rule-65: if the_main_problem = fireside and
sub_problem = symtom and
symtom_1 = underheat and
defection_2 = burner_defect and
device_5 = oil_pump and
message(fire_underheat_pump) = LIST
then causes = LIST.
rule-66: if the_main_problem = fireside and
sub_problem = symtom and
symtom_1 = underheat and
defection_2 = burner_defect and
device_5 = nozzle and
message(fire_underheat_nozzle) = LIST
then causes = LIST.

rule-87: if the_main_problem = fireside and



rule-68:

rule-69:

rule-70:

rule-T1:

then
if

then
if

then
if

then
if
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sup_problem = symtom and
symtom_1 = underheat and
defection_2 = burner_defect and
device_5 = fan and
messagetfire_underheat_fan) = LIST
causes = LIST.
the_main_problem = fireside and
sub_problem = symtom and
symtom_1 = underheat and
defection_2 = control_defect and
device_6 = thermostat and
message1fire_undérheat_thermostat) = LIST
causes = LIST.
the_main_problem = fireside and
sub_problem = symtom and
symtom_1 = underheat and
defection_2 = system_defect and
device_7 = steam_system and
message\fire_underheat_steam) = LIST
causes = LIST.
the_main_problem = firesidé and
sub_problem = symtom and
symtom_1 = underheat and
defection_2 = system_defect and
device_7 = warm_air_system and
message (fire_underheat_warm) = LIST
causes = LIST.
the_main_problem = fireside and
sub_problem = symtom and
syntom_1 = underheat and
defection_2 = miscell_defect and
device_8 = draft and

message(fire_underheat_draft) = LIST



then causes = LIST.
rule-72: if the_main_problem = fireside and
sub_problem = symtom and
symtom_1 =underheat and
defection_2 = miscell_defect and

device_8 = chamber and

message(fire_underheat_chamber) = LIST
then causes = LIST.
rule-73: if causes = LIST and

displayt(Cnl,
"s#%#%%% The following are problem diagnosis ###%%%’,nll) and
display (LIST)
then consultation_over.
rule-74: if next_objective = quit_now or
next_objective is unknown and
doivabort)
then next_step.
ruole_75: if next_objective = start_again and
dotreset) and
dot(restart)

then next_step.

[ Hmmm e */
/% */
/% NETA-~FAGCTSE BECTION */
/ ¥ : */
J W 5 e e e e £ */

questioninext_objective) =
’What would you like to do next?
1. Quit this boiler consultation.
2. Start a new boiler consultation.’.

legalvals(next_objective) = [quit_now,start_againl.
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enumeratedanswers(next_objective).
questiontthe_main_problem) = C

’which parts of the boiler system have troubles?’].
legalvalsithe_main_problem) = [waterside,firesidel.
automaticmenu(the_main_problem).
enumeratedanswerstthe_main_problem).
questiontdevice_1) =

"Which device has fault?

1. Feed water pump.

2. Water level gauge.

3. Pressure gauge.

4. Water in boiler vessel.

5. Steam in boiler vessel.’.
legalvalstdevice_1) = [(feed_water_pump,water_level_gauge,
pressure_gauge,boiler_vessel_1,boiler_vessel_21].
enumeratedanswers(device_1).
questiontdevice_2) =
’Which device has fault?

1. Fuel o0il pump.
0il heater.

Pilot burner.
Main burner.

Flame eye.

(o> T & | R — S /% T o]

Combustion chamber.

7. Blower.’.
legalvals(device_2) = (fuel_oil_pump,oil_heater,pilot_burner,
main_burner,flame_eye,conbustion_chamber,blower]. |
enumeratedanswers(device_2).
questiontwater_level) =
’Wwhat. is the problem of water level gauge?

1. Water level in water column did not change or not
equally in each column.

2. Water level decrease while water pump operate.
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3. High water level but pump did not stop operate.

4. Low level of water but pump did not operate.’.
legalvalstwater_level) = CLunchange_or_inequally,
decrease_while_pump_operate,high_but_pump_not_stop,
low_but_pump_not_startl.
enumeratedanswers(water_level).
question(water_condition) =
'what is the problem of water in boiler vessel?

1. Priming and foaming.

Carry over.

Scale deposit.

Too much sludge in water.
Pitting corrosion.

. Brittle in metal.

- O v B W M

Flue tube deflected or swollen.

8. Cracking of tube ends and tube plates.’.
legalvalsvwater_condition) = (priming_and_foaming,carry_over,
scale_deposit.sludge}pitting#corrosion.brittle,swollen,cracked].
enumeratedansvers(water_condition).
question(steam) =
'what is the problem of steam in boiler vessel?

1. Insufficient steam.

2. Water hammer in steam line.’.
legalvals(steam) = [insufficient,water_hammerl].
enumeratedanswers(steam) .
question(pump_body_1) =
'what is the problem of feed water pump body?

1. Pump did not rotate.

Pump and motor rotate but water was not supplied.

Pump overheat when operation has stopped.

B W m

Pump noisy when it operated.
5. Vibrating and noisy from pump.’.

legalvals(pump_body_1) = (not_rotate,rotate_not_supply,



overheat_while_ingperate,over_noisy_while_operate,
vibrating_and_noisyl. -
enumeratedanswers(pump_body_1).
question(pump_motor) =

'Wwhat is the problem of feed water pump motor?

1. Motor did not rotate.

2. Motor rotated,but water was not supplied.’.

legalvals (pump_motor) = [not_rotate,rotate_not_supplyl.
enumeratedansvers(pump_motor).

question(pump_lamp) =

'what is the situation of pump pilot lamp?

1. Pilot lamp did not illuminated.

2. Pilot lamp illuminated.’.
legalvals(pump_lamp) = [(not_illuminate,illuminatel.
enumeratedanswvers (pump_lamnp).
quest.iontdevice_3) =
’Which sub-device in feed water pump has a problem?

1. Pump motor.

2. Pump indication lamp.

3. Pump body.’.
legalvals(device_3) = [(motor, lamp,bodyl].
enumeratedanswers(device_3).
question(pressure_level) =
'What. is the problem of pressure gauge reading?

1. Underpressure.

2. Overpressure.’.

legalvals(pressure_level) = [underpressure,overpressurel.

enumeratedanswers(pressure_level).
questiontoil_pump_motor_1) =

’What is the problem of fuel o0il pump?

1. Motor did not operate and relay did not too.

2. Motor did not operate but relay operated.

3. Motor operated but no oil being delivered.’.
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legalvals(oil_pump_motor_1) = [not_operate_not_relay,
not_operate_relay_on,operate_not_o0ilJ.
enumeratedanswers(oil_pump_motor_1).
quesltionitdevice_4) =
’Which sub-device in fuel oil pump has problem?
1. Pump motor.
2. Pump body.’.
legalvalstidevice_4) = [motor,bodyl.
enumeratedanswers(device_4).
questiontpump_body_2) =
’What is the problem of fuel o0il pump body?
1. High temperature in pump.
2. Noisy in pump.
3. Brinelled or burnt in bearing.
4, leakage in shaft seal.’.
legalvals(pump_body_2) = Chigh_temperature,noisy,burnt,oil_leakage].

enumeratedanswerstpump_body_2).
guestiontheater) =
'What is the problem of heater?

1. Heater operated but oil temperature did not go up.’.
legalvalstheater) = [operate_cil_temp_notl.
enumeratedanswerstheater).
questiontheater_lamp) =
'What is the situation of heater lamp?

1. Indication lamp did not illuminate.

2. Indication lamp illuminated.’.
legalvals(heater_lamp) = (not_illuminate,illuminatel.
enumeratedanswerstheater_lamp).
questionitsystem_1) =
'Wwhich system has problem?

1. Faulty fuel feed system.

2. Faulty ignition system.’.

legalvalstsystem_1) = [fuel_oil_system,ignition_systeml].



enumeratedanswersisystem_1).
questioniparameter; =
'What is Lhe problem of tLhese parameters?

1. Decrease in fuel temperature.

2. Unstable fuel pressure.

3. Decrease in fuel pressure.

4, Decrease in gas pressure.’.
legalvals(parameter) = [decrease_fuel_temp,unstable_pressure,
decrease_fuel_press,decrease_gas_pressl.
enumeratedansvers.parameter).
questiontignite) =
’What is the problem of ignition?

1. Unable to ignite or ignite but inconsistent.

2. No ignition but pump operated and oil delivered

at nozzle.
3. Ignition with flame but go-on-and-off.
4..Ignition but no fire (pump operated and had oil
pressure).’.
legalvalstignite) = (no_consistent,no_oil_deliver,
goes_on_and_off,ignite_but_no_firel.
enumeratedanswerscignite).
question(pilot) =
’What is the problem of pilot burner?

1. Fail to ignite.

2. Unable to ignite or ignite but inconsistent.

3. Fail to extinguish after ignition.’.
legalvals(pilot) = (no_ignition,no_ignition_inconsistent,
ignition_but_not_off].
enumeratedansvers(pilot).
questiontmain) =

'What is the problem of main burner?

1. Pilot burner ignited but main burner did not ignite.

2. Main burner failed to ignite.
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1. Overheat.
2. Underheat.’.
legalvalstsymtom_1) = [overheat,underheatl.
enumeratedanswers(symtom_1).
guestiontdefection_1) =
'What is the defection in -overheat condition?
1. Burner defect.
2. Control defect.
3. System defect.’.
legalvals(defection_1) = (burner_defect,control_defect,
system_defect].
enumeratedanswers(defection_1).
questiontdefection_2) =
’Wwhat is the defection in underheat condition?
1. Burner defect.
2. Control defect.
3. System defect.
4. Miscelleneous.’.
legalvals(defection_2) = Cburner_defect,control_defect,
system_defect,miscell_defect].
enumeratedansvers(defection_2).
questiontdevice_5) =
’Which defection device of burner defect condition?
1. Fuel o0il pump.
2. Nozzle.
3. Fan, %,
legalvalstdevice_5) = [oil_pump,nozzle,fanl.
enumeratedanswersi(device_5).
questiontdevice_6) =
'Which defection device of control defect condition?
1. Thermostat.’.
legalvals(device_6) = [thermostatl.

enumeratedanswers(device_6).



question(device_7) =
’which defection device in system defect condition?

1. Steam system.

2. Warm air system.’.
legalvalsidevice_7) = [steam_system,warm_air_system].
enumeratedanswers(device_T7).
questiont(device_8) =
'which defection device in miscellaneous defect condition?

1< Draft.

2. Combustion chamber.’.
legalvalstdevice_8) = [draft,chamberl].
enumeratedanswers(device_8).
question(sub_problem) =
’Select your choice to trouble-shoot in

1. Boiler device problen.

2. Boiler system problenm.

3. Symtom of the boiler.’.
legalvals(sub_problem) = [device,system,symtoml.

enumeratedanswers(sub_problem).

/m e e m e */
/% */
/% FoAECT 8§ SECTION */
/% */
T T T */
message(water_feed_not_rotate) = (nl,

L}

Degree of trouble = Heavy

-2- Improper supply of power.<Turn on power properly.>

-1- Disconnection of power fuse.<(Replace with the new one.>

-1- Disconnection of electric wire.<Replace with the new
electric wire.»

-3- Disconnection of motor winding.<Repair at the speciallize


































































it leaks.>’,nl3].

messaget(fire_underheat_warm) = [nl,

4 Degree of trouble = Heavy

-4~ Chamber too small.<Consult the boiler company.>

-4- Blower fan too small.<Replace with the larger one.>

-2- Fan belt loose or off.<Re-adjust fan belt properly.>

-3- Fan motor did not come up to speed.<{Replace.>

-3- Fan pulley loose.<Re-adjust properly.>

-3- Fan control cut-in setting too high.<Re-set properly.>

-3- Bad air leaked through chamber.<Inspect where it leaks.

-3- Air filter dirty.<Disassemble and clean up.>

-2- Register opening too small.<Re-adjust properly.>’,nll.
message(fire_underheat_draft) = [nl,

Degree of trouble = Heavy

-2- Excessive draft.<Re-adjust draft properly.>
-2- Stack too high.<Shorten stack properly.>
-3- No draft control.<Consult with the boiler company.>
-4- Sudden excessive draft or low draft.<(Re-adjust draft
properly.>’,nll.
message(fire_underheat_chamber) = (nl,

1

Degree of trouble = Heavy

Improper size of combustion chamber.<Consult the boiler
company. >

Underfired.<Replace with the larger nozzle.>

Chamber was constructed of improper material.

<Consult the boiler company.>’,nll.
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