. OWNER'S MANUAL \
DUOT"ERM 901 Series

Gas Direct-Vent Forced Air
Furnaces for Mobile Homes

o or Recreational Vehicles

DIRECT SPARK
' IGNITION MODELS

& APPROVED

WARNING
FOR YOUR SAFETY IMPROPER INSTALLATION, ADJUSTMENT,
WHAT TO DO IF YOU SMELL GAS: ALTERATION, SERVICE OR MAINTENANCE
) ) : CAN CAUSE INJURY OR PROPERTY DAMAGE.
1. Do not try to light any appliance. REFER TO THIS MANUAL. FOR ASSISTANCE
2. Do not touch any electrical switch; Do not use OR ADDITIONAL INFORMATION, CONSULT A
any phone in your vehicle. QUALIFIED INSTALLER, SERVICE AGENCY, OR

3. Immediately call your gas supplier from a GAS SUPPLIER.
neighbor’s phone. Follow the gas supplier’s

instructions. THIS UNIT MUST BE SERVICED ONLY BY AN
4. If you cannot reach your gas supplier, call AUTHORIZED SERVICEMAN. MODIFICATION
the fire department. OF THE APPLIANCE CAN BE EXTREMELY

HAZARDOUS AND COULD LEAD TO SERIOUS

CLOTHING OR OTHER FLAMMABLE MATERIAL INJURY OR DEATH.

SHOULD NOT BE PLACED ON OR NEAR THE

APPLIANCE. FUEL BURNING APPLIANCES GENERATE TOXIC
FLUE PRODUCTS. MODIFICATION OR IMPROPER

DO NOT STORE OR USE GASOLINE OR OTHER MAINTENANCE CAN CAUSE CARBON MONOXIDE

FLAMMABLE VAPORS AND LIQUIDS IN THE IN DEADLY AMOUNTS. TO PREVENT THIS,

VICINITY OF THIS OR ANY OTHER APPLIANCE. MAINTAIN APPLIANCE IN SAFE OPERATING

CHILDREN AND ADULTS SHOULD BE ALERTED | | CONDITION. _

TO THE HAZARDS OF HIGH SURFACE -

TEMPERATURES AND SHOULD STAY AWAY TO DO NOT BLOCK OR MODIFY ANY

AVOID BURNS OR CLOTHING IGNITION. COMBUSTION AIR OR FLUE GAS

YOUNG CHILDREN SHOULD BE CAREFULLY PASSAGEWAYS.
SUPERVISED WHEN THEY ARE IN THE SAME DO NOT ADD ANY DEVICES OR

ROOM AS THE APPLIANCE. ACCESSORIES TO THIS APPLIANCE
EXCEPT THOSE SPECIFICALLY

. AUTHORIZED BY DUO-THERM
ALWAYS CONSULT YOUR AUTHORIZED
- IMPORTANT INSTRUCTIONS - SERVICEMAN FOR ANY PROBLEMS

OR QUESTIONS YOU MAY HAVE
MUST STAY WITH UNIT PERTAINING TO THIS APPLIANCE.

OWNER READ CAREFULLY ALWAYS INSPECT THE APPLIANCE BEFORE
STARTING A NEW HEATING SEASON,
PAYING SPECIAL ATTENTION TO
COMBUSTION AIR, FLUE GAS
KEEP FOR FUTURE REFERENCE PASSAGEWAYS AND FUEL LINES.
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/ BB 1. FOR YOUR SAFETY READ BEFORE OPERATING TR

WARNING: If you do not follow these instructions exactly, a fire
or explosion may result causing property damage, personal injury
or loss of life.

A. This appliance does not have a pilot. It is C. Use only your hand to turn the manual valve
equipped with an ignition device which lever. Never use tools. If the lever will
automatically lights the burner. Do NOT try not turn by hand, don't try to repair it; call
to light the burner by hand, a qualified service technician. Force or

B. BEFORE OPERATING smell all around the “““*l'“‘f“d repair may result in a fire or
appliance area for gas, Be sure to smell explosion.
next to the floor because some gas 1s heavier D. Do not use this appliance if any part has
than air and will settle on the floor. been under water. Immediately call a qualified

service technician to inspect the appliance
and to replace any part of the control system
and any gas control which has been under
water,

WHAT TO DO IF YOU SMELL GAS

m Do not try to light any appliance.

m Do not touch any electric switch; do not
use any phone in your vehicle.

m Immediately call your gas supplier from
a neighbor's phone. Follow the gas
supplier’s instructions.

m If you cannot reach your gas supplier, .
call the fire department.

I o-=raTinG insTrRucTions N

1. STOP! Read the safety information above on 7. Wait five (5) minutes to clear out any gas.

this pagé. If you then smell gas, STOP! Follow "B" in
the safety information above on this page.
If you don't smell gas, go to next step.

2. Set the thermostat to lowest setting.

3. Turn off all electric power to the appliance.
8. Turn manual valve lever clockwise /" ¥ 90° to

4, Thi? applifmce is eql.!ipped _with an ignition *ON* position.
device which automatically lights the burner.
Do NOT try to light the burner by hand. 9. Replace control access panel.
5. Remove control access panel. 10. Turn on all electric power to the appliance,
Turn manual valve lever counterclockwise € 11. Set thermostat to desired setting.
& " i
90° to "OFF" position. 12. If the appliance will not operate, follow the
GAS instructions "To Turn Off Gas To Appliance"
- d call your service technician or lier
INLET and call ¥ gas supplier.

13. Should overheating occur, or the gas supply
fail to shut off, shut off the manual gas
valve to the appliance before shutting off

MANUAL VALVE .
LEVER SHOWN the electrical supply.
'H ‘-DH'F
POSITION 3
— = —_—
[N 0 Turn OFF GAs To Appuiance NN
Set the thermostat to lowest setting. 4. Turn manual valve lever counterclockwise §

2. Turn off all electric power to the appliance 90" to "OFF" position. Do not force.
if service is to be performed. 5. Replace control access panel.

3. Remove control access panel.




B. GROUNDING: It 15 essential to proper
operation that the system be properly grounded.
If a spark is present and the gas wvalve
opens but the system shuts down after the
trial for ignition period, check for proper
ground. The following items should be checked:

. The ground screw connecting the black
motor lead, vellow power supply lead,
and blue thermostat wire to the casing.

2. The screws attaching the stabilizing
burner/electrode assembly to the burner
box.

C. WIRING: Check all wiring for proper and

secure connections. Be sure the AMP connector
is fully engaged on the control board. Check
the high voltage wire for proper connection
at both ends. Clean any corrosion that may
interfere with good electrical contact.

D, HIGH VYOLTAGE MALFUNCTION: (See
CAUTION  below). If during the trial for
ignition, the spark is intermittent (the valve
.,may or may not open) the following should
be checked:

1. Electrode spark gap - should be
1/32%,

2.  Ceramic insulators - check for cracks,

3. Electrode lead wires - check for cracks
or breaks.

1/8" =

CAUTION

THE ELECTRODE WIRES ARE YERY BRITTLE
AND WILL EASILY BREAK OFF IF ATTEMPTS
ARE MADE TO BEND THEM.

E. VALVE MALFUNCTION: If there 15 power
to gas valve and a spark during the trial for
ignitton, but the wvalve will not open, check
the valve for an open coil or other malfunction.

F. ERRATIC OPERATION: If the system operates
properly for a period of time but randomly
shuts down during the duty cycle, or will
not operate during cold starts, check the
flame proving circuit (sensor wire) with a
DC Microamp Meter:

1. With a Fenwal electronic circuit board
the current should be at least 5 microamps
at ignition. A low or marginal flame current
may cause nuisance tripping. Aflter three
minutes operation, a reading of at least B8
microamps is normal,

2. With a Channel Products electronic
circuit board the current should be 0.5
microamps after three minutes operation.

If low readings are encountered, check the
sensor circuit wiring to be sure the connectors
are tight and the sensor wire is not in direct
contact with metal or the spark wire.

G. The solid state control module is not field
repairable. Any modilications or repairs
could alter the function of sensitive electronic
circuits, and cause unsafe operation.

For more detailed service information on the
DIRECT SPARK IGNITION SYSTEM refer to the
Duo-Therm DSI Service Guide (Form No. 191085).

14. GAS SUPPLY

Low gas pressure can lead to unsatisfactory
furnace operation (nuisance lockout, high pitched
noise during operation, reduced heat output,
etc.) Be sure that the gas line pressure at the
furnace is 11 inches WC during furnace operation,
This line pressure will result in a 9.5 to 10.5 in.
manifold pressure at the gas valve manifold tap.
Low gas line pressure can be corrected by
adjusting the propane tank regulator. This
adjustment should be made only by a qualified
Service persom.

At low temperatures partially filled propane
tanks may not be able to deliver sufficient gas
to maintain adequate line pressure. For example,
a 50% full 30 pound propane tank at 0°F. can
only supply 22600 BTU's of gas each hour; a
30% full tank will further reduce this supply to
17,600 BUT's per hour and a 50% full 30 pound
tank at -10°F, will deliver only 11,300 BTU's
per hour. When the demand on the system is
greater than it can supply, line pressure will be
reduced which will adversely affect the operation
of the appliance.



' B. COMPLAINT - EXCESSIVE NOISE

1. Motor or blower wheel out of balance.

Replace motor or blower wheel.
2. Motor hum. Replace motor.

Burner rumble (pulsation). High wvoltage
to the furnace, over 13.5 volt DC and/or
extreme cold can cause the burner to
rumble or pulsate. This can be corrected
by moving the air shutter (FIG. 6) toward
"A".,  Do. not move the air shulter any
further than necessary to correct the
noise.  Reducing the air too much can
result in poor performance and reduced
efficiency.

4. Howling/Screeching. Low voltage, less
than 10.5 volt DC, may cause the furnace
to emit a high pitched screech or howl
If the cause for low voltage cannot be
corrected immediately, the air shutter
can be moved toward "F". Do not move
the air shutter any further than necessary
to correct the problem.

- CAUTION -
WHEN THE CAUSE OF THE LOW YOLT-
AGE IS CORRECTED IT MAY BE
NECESSARY TO RETURN TO THE
ORIGINAL AIR SHUTTER SETTING TO
OBTAIN SATISFACTORY OFPERATION.

C. COMPLAINT - ERRATIC FAN OPERATION

A loose terminal or a defective relay may cause
the motor to cycle off while the thermostat is
calling for heat. Repair terminal or replace relay.

D. COMPLAINT - AMPERAGE DRAW THROUGH
FURNACE WITH THERMOSTAT "OFF"

1. Incorrect wiring. If 12 volt and thermostat
wires are not connected properly at the
furnace a continuous circuit can be
created through the heater of the fan
relay. If this condition exists the blower
will start as soon as the thermostat
closes and will shut off when the
thermostat opens, instead of having a
delayed action. In some cases this will
also burn out the heat anticipator in the

thermostat.
Refer to the wiring diagram for correct
connections.

2. Internal short to ground In gas control
or motor. Disconnect all wiring to
control or motor (disconnect ground

screw on black motor lead from casing)
and use an chmmeter to check for shorts
to ground. At no point should there be
a reading between the electrical circuit
of the motor or control and ground.

13. DIRECT SPARK IGNITION SYSTEM

DESCRIPTION

The direct spark ignition system consists of a
solid state printed circuit control module, an
electrode assembly, a 12 wolt gas control and

connecting high and low voltage wires.

To ignite the burner it 15 necessary only to set
the thermostat. The thermostat, in series with
the air prover switch, powers the ignitor to
simultaneously open the main burner valve and
provide the ignition spark. On some models
there is up to a 30 second delay from the time
the blower starts until the gas walve opens and
the spark is started.

Electronic flame sensing circuitry in the ignitor
detects the presence or absence of main burner
flame. If the flame is not established during
the Flame Establishing Period, the system closes
the gas valve and locks out. On some models a
second and third attempt to light the burner
will be made after a period of time of up to 30
seconds between tries, If the flame is
extinguished during the ignition cycle, the igniter
will retry for ignition before going into lockout.
To reactivate or retry for ignition, if lockout
has occurred, set the thermostat to the "OFF"
position for 4 to 5 seconds, then reset to the
"ON" position.

TROUBLE SHOOTING GUIDE

CAUTION

SERVICING THIS DEVICE SHOULD ONLY BE
PERFORMED BY A QUALIFIED SERVICEMAN
WITH DUE REGARD FOR SAFETY AS IMPROPER
ACTIONS COULD RESULT IN A HAZARDOUS
CONDITION, RESULTING IN SERIOUS INJURY
OR DEATH.

WARNING

DO NOT APPLY POWER TO CONTROL MODULE
UNLESS WIRING CONNECTIONS ARE COMPLETE
AND ELECTRODE 15 PROPERLY GROUNDED.

USE EXTRA CAUTION IN AREAS WHERE HIGH
VOLTAGE IF PRESENT,

A. INPUT POLARITY: If a spark is present and
the gas wvalve opens but the system shuts
down after the trial period, check input
voltage for proper polarity,







