ADVANCED TROUBLESHOOCTING

Motor and transformer do not operate,

Causes:

-Incorrect or low voltage supplied fo the heater

. Fuse in heater is blown.

. Thermoslat defective, or not turned up to call for heat.
. Control board is defective.

. Reset button has not been reset,
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Solutions:

1. Incorrect o low voltage suppliec to the heater. Most indirect ol heaters require a minimum of 108 volts lo operale properly. A multi-meter set to
measure voits can be used to check the amount of voitage at the end of the extension cord(s). If the measured voltage 1s tco low, the length of the
exiension cord (s; must be shortenec or a thicker gauge extension cord must be used.

2. Fuse in heater s biown. Locate and remove Ihe inine fuse of he heater. Set a multi-meler to measure ohms of resistance. Place & muili-meter
probe on each end of the fuse. The muit-mater shouid read zero ohms (continuity} or the fuse is tlown. If a new fuse blows immediately. check for
possible causes. Check for incorrect voltage to the heater. Make sure the total amperage draw of all equipment running on the circuit is not too
great. If the supplied voltage and total amperage draw are comrect check the wiring in the heater for correciness and possible shorts.

3. Thenmostat is defective or not turned up to call for heat. Turn the thermostat up {o the highest possible setting and iry to start the heater. Next
set a mult-meter to measure voltage coming out of the thermostat. If approximately 120 velts is not measured. the thermostat is defective.

4. Control board Is defective. Using a multi-meter set for volts, check the hot and neutral wires which bring voltage into the control board. If proper
voltage is reaching the board then the control board is defective.

5. Reset button has not been reset. Push the reset button and try to start the heater,

Motor does not start, but ignition spark is present

Causes:

1 Control hoard is defective.

. Motor is defective.

. Molor sterl capacilor is defective.

. Fuel pump seized
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Soiutions:
7. Conirol board is defective.L.ocale the termmals of the controi board that connect to the motor wires. Use a multi-meter set fo read veltage and
check for approximately 120 volts to the motor when the heater is turned on. If no voltage is observed the control board is defeclive.

2. Matar s defective. If the conirol board and the motor start capacitor check ok and the fuet pump is not seized. the molor is defective,

3. Mator start capacitor is defective. Tha capacitor may be tested using a multi-meter set to the lowest possible ohm range. First “short” the capaci-
tor by momentarily placing a screwdriver across the two capacitor terminals. Then place the multi-meter probes on the two capacitor terminals. The
multi-meter should read cluse lo zero ohms [continuity: first, then slowly move to infinity on the muiti-meter. If not then the capacitor 15 defective.

4. Fuel pump seized. With the heater unplugged, stand behind the heater and attempt to turn the fan blade clockwise by hand. If the fan blade is
difficult to turn, undo the connection between the molor shaft and the pumnp shaft. Attempt turning the fan blade again. I the motor now turns freely,
the pump has seized up. |f the fan biade 15 still difficult to turn. the mator is defective.




Motor runs, spark is present, but there is no fuel spray

Causes:

1. Spray nozzle clogged.

2. Fuel pump is defective/or broken pump coupiing

3. Air entenng the fuel pump thru the inlel fine.

. Solenoid valve is defective.

. Centrol board 1s defective.

. Fuel filter is dirty.

Safety thermostal defective or tripped or improper ducting.
Alr proving switch defective,
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Solutions:
1. Spray nozzle clogged. Remove and inspect lhe spray nozzle. Clean or replace as needed. Do not ciean the nozzle orifice with anything metal
as this may enlarge the orifice.

2. Fue pump is defective, The output pressure of the fusl pump can e checked by placing a high pressure fuel gauge info the gauge port of the
fuel pump. Use a gauge with enough capacily io measure the high pressure your particular heater can produce. Use the adjustment on the pump
to set the pump pressure fo the manufacturer s specification. If you do not have a fuel gauge. you may sfightly loosen the pump's output line con-
nection and place a rag there. Run the heater briefly and see if uel reaches the rag. If no fuel is pumped, check the conneclion between the moltos
and the fuel pump to make sure the motor can tum the pump. Also check the extemal and internal fuel filters for blockage, and clean or replace if
necessary. The fugl pumps internal filter is usuaily located where the fuel inlet line enters the pump. Check to make sure motor is rotating pump.

3. Airentering the fuel pump thru the fuel iniet line. If air enters the pump it will lose its prime and will not maintain adequate pump pressure. First
make sure &ll fitngs, including the fuel filier on the niet fine are tight. If you still suspect air is entering the pump, start eliminating portions af the
iret fine until the air lzak is found. Start this process at the fue! tank end of the inlet line. It may be necessary to draw fuel from a small container
rather than the fuel tank.

<. Solenoid valve s defective. Use a multi-meter set to measure voits. Check for approximately 120 voits at the ends of the two wires that carry
voitage to the solenoid valve. If proper voliage is read, try cleaning the vaive if it is dirty. If the valve will not open fully to allow fuel spray, the sole-
noic valve s defective. if proper valtage is nol read. check for voltage on the cenirol board terminais that the solenoid valve wires connect to. If
proper voitage is read, the solenoid valve wires are defective. If voltage s not read on the board terminals, the control board is defective.

5. Conyol board is defective. Use a multi-meter set to measure voltage. Check for proper voltage on the two board ierminals {nal the solenoid
valve wires connect tc. If proper voltage s read. the control board is ok. i proper voltage is not read. the centrol board is defective.

6. Fuel filter dirty. Check the externai and internal fugl filters and clean or replace as necessary. Most fuel pumps contain an internal fuel filter
located where the iniet line enters the fuel pump.

trol beard and the solenoid valve. If the heater becomes too hot this normaily closed switch will open and interrupt power to the solenoid valve.
Use a multi-meter sel 1o measure chms, Place the multi-meter probes on the two male terminals of the safety thermostat. If the multi-meter shows
infinity (no continuity) the safety thermostat is defective. If the switch opens up before the heater becomes hot. the safety thermostat is defective.

7. Safety thermostat defective or lripped. Also called overheat switch. Some indirect oil heaters have a safety thermostat wired betweer: the con-

8. Air proving swiich is defective. Try 1o start the heater without ducting. Indirect oil heaters have an air proving switch wiret between the cantrol
heard and the solenoid vaive. The air proving switch is normally open and reguires air from the turning fan blade to close the switch and send
power lo the sclenoid valve. Set a multi-meter to measure voltage. With the fan blade turning. check for voltage coming out of the air proving
switch 1o the solenoid valve. If no voltage is read, next check for voltage at the control board terminals out to the air proving switch. If voitage at the
control boarc s read, the air proving switch is defeclive. if no vo'tage is read at the board, the control board is defective.




Motor runs, fuel sprays, but no spark is observed

Causes:

- Electrodes damaged or gapped incorrecily,
. Transformer defective.

. Control board defective,
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Solutions:
1. Electrodes damaged or gapped incorreclly, Inspect the slectrode tips for melting. Make sure there are no cracks in the porcelzin insulation.
Check the electrodes with the manufaciurer's specifications for gapping and spacing. Adjust or replace the elecirodes as neaded.

2. Transformer defective. Transformers require a ground connection to function properly, Check the transfarmer’s ground wire or mounting tabs for
a good ground conneclion. Use a multi-meter set to measure voltage. Check the voltage in io the fransiormer from the control board for aporoxi-
mately 120 volts. Do not attempt to measure the transformer’s output \roltage with an ordinary multi-meter. The transformer may aiso be bench
tesled for proper output arc.

5. Control beard defective. Use a mulli-meter set to measure voltage. Take a voltage reading on the control board terminals that send input power
to the transformer. If proper voitage 15 not present, the control board is defeciive.

Motor runs, fuel sprays, spark is present, but heater will not ignite

Causes:

1. Pumn pressure incomrect.

2. Electrodes damaged or gapped incorractly.
3. Nozzle dirty or worn,

4. Air damper selling is incorract.

5. Transformer output is weak,

6. Ducting is improper.

7. Venting is improper,

8. Fuel containg water or contaminanis

Solutions:

7. Pump pressure incorrect. Using a high pressure fuel gauge. check the output pressure of the fuel pump. If necessary, use the pump's agjust-
ment to set the pump pressure o the manufacturer's specifications

2. Fiectredes damaged or gapped incorrectly. Inspect the electrode tps for meliing. Make sure there are no eracks in the porcelain insulation.
Check the electroces with the manufacturers specibcations for gapping and spacing. Adjust or replace the electrodes as needed.

3. hozzle dirty or worn, Clean Ihe nozzle using compressed air. Never use anything metal to clean the nozzle as this may entarge the orifice. With
enough use, fuel traveling under high pressure thru the nozzle orifice can enlarge the orifice. This is especially true when diesel fuel is usad. Clean
or replace the nozzle as needed

4. Air damper setting is incorrect. Use the manufacturers specifications for the air damper setting and adjust as needed.

5. Transtormer output 1s weak. Remave ‘he transformer and perform a bench test.

B. Ducting is improper. Follow the manufacturer's recommendations concerning maximum duct length and diameter,

7. Venting is improper. Follow the manufaciurer's guidelines for venting.

£ Fuel contains water or contaminants, Yisually inspect the fuel in the tank for water bubbles or contaminants. Dran, fiush, and re-fill tank as

needed.




Heater ignites, runs less than one minute and shuts down

Causes:

1. Photocell is dirty, misaligned or defective.
2 Contiol board s defective.

3. Fuel pump defective.

4. Fuel filter dirty

Solutions:

1. Phetacell is dirty, misaligned or defeciive. Check that the photocell is aimed correctly and 1s free of dint, If necessary, clean the photocell “eye’
with a soft, dry cloth. Unforiunateiy no test exisis for the phatocell. Attempling fo “jumper out” the photocell will not test the function. You must
either replace the photocell or borrow a known functioning protocell from an identical heater.

2. Conirol board s defective. If the heater's spray and spark are correct, the photocel! and control board must work together to recognize the com-
bustion flame has become established. Therefore if a new photocell does not correct this symptom, the control board is defective.

3. Fuel pump 1s defeclive. |7 the fuel pump will not achieve or maintain praper outpul pressure, the fuel pump is defective. Check the pump’s output
pressure with a gauge.

4. Fuel filter diry. Inspect the internal and external tus filters and clean or replace as needed.

Heater ignites, runs several minutes, then shuts down.

Causes:

. Fuel pump is defective.

. Solenoid valve is defective.

. Overheat thermostat is defective.
Ducling 15 impraper.

. Venting is improper.

. Nozzle is dirty,

. Fuel Hlter is dirty.

. Cantrel board is defective.

. Fuel contains water or contaminants.
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Solutions:
1. Fuel pump 1s defective. If the fuel pump will not achieve or maintain proper oulput pressure, the pump is defective. Check the fuel pump output
pressure with a gauge.

2. Solenoid valve 1s defective. Use a multi-meter set te measure voltage. Check for proper voilage at the solenoid valve. if proper voltage is read
and the solencid valve will not stay open and allow fue! spray. the solenoid valve is defective.

3. Overheat thermostat is defective. Also called a safety thermostat or limit switch. Some heaters are equipped with this, Set a multi-meler to mea-
sure chms of resistance. Perform this test immedialely after the heater shuts down and the overheat thermostat is still hot. Place the multi-meter
probes on the two male terminals of the safety thermostat. If the multi-meter reads infinity (no continuity) the safety thermostat s defective.
Remamber that if the heater is over firing due 0 high pump pressure. worn nozzle, o is improperly ducted or vented. the safety thermostat will
heat enough to shut the heater off.

4. Ducling 1s improper. Always follow the manufacturer's recommendations
regarcing maximum duct iength and diameler. Failure to do so can result in heat building up in the heater until the safety thermostat contacts open
and shut the heater off.




5. Venling is improper. Follow the manufaclurer's recommendations concerning proper venting. Failura to do so can result in neat building up in the
healer until the safety thermostat contacis open and shut the heater off.

0. Mozzle is dirty. If dirt reaches the nozzie, the spray can be adversely affected and cause a shut down, It possible observe the spray pattem and
clean the nozzle as needed.

7. Fuel filter dirty. Check the internal and external fuel filters. Clean or replace as needed,

8. Control board is defective. For the heater to function, the controf board must send proper voltage to three components: motor, transformer and
solenoid vaive. Using a multi-meter set to measure voltage, check the appropriate control board terminals for proper voltage out to these three
somponents, If proper voitage to any of these three components is net observed. the contral board is defective.

€. Fuel contains water or contaminants. Visually inspect the fuel in the tank for water bubbles or contaminants. Drain. flush, and re-fill as needed

Heater ignites, but combustion is poor or uneven

Causes:
. Fuel pump pressure is incorrect
Nozzle dirty or worn.

Electrodes damaged or gapped incorracliy.
- Fuel filter is dirty.

. Air damper setting incorrect.

- Whirl disk dirty or mis-aligned.

- Ducting is improper.

Venling is improper

. Fuel contains water or contaminanis.
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Solutions:

*. Fuel pump pressure is incorrect. The culput pressure of the fuel pump can be checked by placing a hign pressure fuel gauge into the gauge port
of the fuel pump. Use a gauge with enougn capacity to measure the high pressure your particular heater can produce. Use the adjustment on the
pump o set the pump pressure to the manufaciurar's specifications.

2. Nozzle dirty or wom. Clean the nozzle using compressed air. Never use anyihing metal to clean the nozzle as this may enlarge the orifice. With
enough use, fuet traveling under high pressure thru the nozzle orifice can eniarge the orifice. This is especially true when diesel fuel is used. Clean

or replace the nozzle as needed.

3. Elecirodes damaged or gapped incorrectly. inspect the electrode tios for melting. Make sure there are no cracks in the porcelain insulation.
gap J * p o !
Check the elecirodes with the manufacturer s specifications for gapping and spacing. Adjust or replace the electrodes as needed (page 5/17)

4. Fueifiter Is dirty. inspect the internal and external iual filters and clean or replace as needed.

3. Air damper selting incorrect. Use fhe manufacturer's specifications for the air damper sefing and adjust as needed. (see Diagram B, page 17)
B. Whirl disk dily or mis-aligned. inspect the whirl disk and clean if necessary. If the disk 1s warped or mis-aligned, repiace or adjust as needed.

7. Ducting is improper. Follow the manufaciurer's recommendations concerning maximum duct length and diameter,

8. Venting is improper. Follow the manufacturer's guidelines for venting.

8. Fuel contains water or contaminants. Visually inspect the fuel in the tank for water or contaminants. Drain, flush. and re-fill tank as needed.




Heater ignites but flame is excessive

Causes:

1. Fuel pump pressure is too high.
2. Nozzle 's worn.

3. incerrest tuel

Solutions:
*. Fuel pump pressure s too high. Attach a high pressura fuel gauge to the fugl pump and cneck the pump pressure. Adjust the pressure to the
manufacturer s specifications with the adjusiment on the fuel pump.

2. Nozzle is worn. With enough use, the impurities in the fuei rraveling under high pressure thru the nozzle orifice can enlarge the orifice. This is
especially irue when ciesel fuel is used. A worn nozzle can cause the heater to run rich” and possibly over fire the heater enaugh fo activate the

safety thermostat and cause 2 shutdown. Repiace after 400 hours of operation,

3. Incarrect fuel. Only use the manufacturer's recommended fuels. Never use gascline, paint thinner. solvents, or ather flammable liquids. If you
suspect the fuel is incorrect. drain, flush and re-fill the tank with proper fuel,

FUEL PUMP ADJUSTMENT

Model ! Nozzle i Pump pressure
Heat Wagon | yype [GPH] ] ,i [bar] / [psi
| f |
HYF 110 Danrinss 3.55 J 80° W i 13,5 1196
HVE 210 Delavan | 4 qp | 80° W 12/174
f . 2 Stage 1 Stage
HVE 340 Delavs i ' o P1:10/145 12/ 174
3 Favan | 190 B0°W ey 07 290
o | P1:85 /1233
HVF 410 Delavan Ig 2.00 807 W P12 1174




