SERVICE MANUAL

WICKLESS TYPE KEROSENE HEATER
(2000 Models)

MODEL.: Zibro Kamin SRE 156 (Type B)
Zibro Kamin SRE 166 (Type B)
Zibro Kamin SRE 176 (Type B)
Zibro Kamin SRE 250 (Type A)
Zibro Kamin SRE 260 (Type B)
Eurostove Oslo injection (Type B)
Webber SRE 701 injection (Type B)
Stover SRE 702 injection (Type B)
Tectro SRE 703 injection (Type B)

NOTE 1: All the model names in this SERVICE MANUAL are abridged.
(ex. SRE 156 (Type B) — SRE 156)

NOTE 2: All the functions and specifications of Model Oslo, SRE 701, SRE 702 and SRE
703 are same as SRE 156 except the design. Please refer to the items of SRE
156 if you would like to know the contents of Model Oslo, SRE 701, SRE 702 and
SRE 703.
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1. OUTVIEW AND SPECIFICATIONS
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(1) When the Power Switch is pressed, the Igniter is electrically generated to preheat
the Burner Bottom. The completion time of preheating is detected by electric timer,
of which standard time is approximately 90 sec. at a room temperature of 15 °C,
provided that it is approximately 180 sec. if the room temperature is lower than 6 °C.
In the case of the shortest time (for instance, when re-igniting shortly after
extinguishing burning), a shorter time of approximately 40 sec. is obtainable.

(2)  Upon the completion of preheating, the combustion air is sent into the Burner, while
the fuel is sent from the Fuel Nozzle, at the same time. The fuel is instantaneously
evaporated and immediately ignited with the Igniter which has been red-heated at a
temperature of higher than 900 °C.

(3)  After ignition, “Med-High” burning continues for approximately 40 sec., to raise the
temperature of the Burner, after which burning is automatically controlled for the
burning sequence of “High -~ Med-High - Med. - Med.-Low ~ Low. The Igniter
becomes off while the heater is in burning operation. The Burner bottom maintains a
high temperature burning of higher than 300 °C by receiving a high radiation heat
from the Burner Ring.

(4)  When the Power Switch is pressed again, the burning will cease in around 5 sec.
The Circulation Fan will run for approximately 90 sec. and then stop automatically.

Oslo, SRE 701,
Model SRE 156 | SRE 166 | SRE 176 | SRE 250 | SRE 260 SRE 702, SRE 703
Type Forced draft, unvented, pot type kerosene heater (forced convection type)
Ignition Electric
Fuel Kerosene
Heating High 3000 W 3100 W 3700 W 4850 W 6000 W 3000 W
Power Low 800 W 800 W 1050 W 1450 W 2450 W 800 W
Fuel ("ﬁﬁgh) 0.3131/h | 0.3231h | 0.3851/h | 0.505lh | 0.625 I/ 0.313 I/h
Consumption 2{'_'2\}\,) 0.083 I’h 0.083I/h 0.109 I’h 0.151 I’h 0.2351/h 0.083I/h
Fuel Tank Capacity Max. 5.4 lit. | Max. 7.6 lit. | Max. 7.6 lit. | Max. 5.1 lit. | Max. 7.1 lit. Max. 4.0 lit.
Burning Time 17-65 hrs. |23.5-91 hrs.| 20-70 hrs. |10.5-35hrs.| 11-28 hrs. 13-47 hrs.
Exterior Dimensions W 405 435 550 588 704 374
(mm)
: . ) D
(including drip tray) (mm) 295 315 322 320 355 280
H 435 437 445 485 560 430
(mm)

Weight 10 kg 11 kg 12 kg 15 kg 21 kg 9.5kg
Voltage and Frequency 230V (50Hz)
Power Max. 980 W (A short time in the initial period of ignition)
Consumption | Burning 32W 32w 28 W 38 W 44 W 32w
Current Fuse 4A
Safety Device Tip-over Switch

Ignition Safety Device

Burning Control Device

Safety Device for Power Outage

High Limit Switch (Overheat Protector)

Incomplete Combustion Preventive Device (Flame Rod, Burner Thermistor)




2. HOW TO USE
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a. Set Temp. : A set temperature is selective between 6 °C - 28 °C.

b. Room Temp. : Displays a room temperature of 0 °C to 32 °C.

c. Current Time

d. Start Time

e. Remaining Burning Time for Fuel Empty: Displays the remaining burning time 10 to 1

min. Displays “-- --“ when heater shut off.

f. Automatic Extinguishment: Displays error code E-0 to E-9, F-0 and F-1 of malfunctions,

by self-diagnosis function.

Lit: Waiting for timer operation

p op : oor air is short of oxygen.
® DO NOT always rely on the VENT lamp, but open the window or the door once or
twice an hour for natural ventilation.

p'osition
® One more press to “OFF” position.
Flashes: Preheating, Lit: Operating

: EL Lamp lights up 10 minutes before the removable fuel tank runs out of the
fuel, when the buzzer starts buzzing and the remaining burning time is displayed on
the digital indicator.

Flashes (Stop operation): The fuel runs out and heater shuts off automatically.

P| (except models OSLO, SRE 701, SRE 702 and SRE 703)
Lit: Save mode operation is in use.

Lit: The Key-Lock |s in operation.

| N
Set the desired room temperature and the current time.
® Set Room Temperature.: The desired room temperature can be set by pressing the “A
HOUR " or “¥ MIN” buttons.
® Set Clock: Set the current time by pressing the “A HOUR ” or “¥ MIN” buttons.

The timer operation starts.

.| (except models Oslo, SRE 701, SRE 702 and SRE 703)
Set or release the save mode operation.

J (SRE 176)
By pressing this button, the remaining heating time will be extended for 60 min.

When the KEY—LOCK"button is pressed more than 3 sec., the childproof lock has been
activated.



3. ERROR MESSAGE (E-X or F-X)

Error Code Main Failure Causes Related Part Main Checking Items Other Checking Items
E-0 The internal temperature of the heater has High Limit Switch To be continuity at room temperature. Circulation Fan Cover, Circulation Fan, plugged Air
been overheated. Duct, stained Louvers, Circulation Fan Motor with lack
of rotation, Fuel Pump with an excessive fuel flow.

F-0 Electrical power has been restored after an Main Circuit Board Appropriate electric conductance must be Power failure recovered, or cracked solder on the

extinguishment by electrical power failure. provided when the heater “ON” and “OFF". Main Circuit Board.
E-1 Room Thermistor malfunction. Room Thermistor Resistance should exist (8 — 35 kQ)
F-1 Burner Thermistor malfunction. Burner Thermistor Resistance should exist (several MQ to 5 kQ) Igniter (black coated: 40 — 49 Q at normal
Burner has been lack of preheating. temperature)

E-2 Re-ignition has been given immediately after | Primary Flame Rod Electric current to be more than 0.3 pA within Fuel Pump with small fuel flow rate, plugged Fuel
extinguishment. (Ignition safety device) 40 sec. after ignition. Pump Strainer, Transformer voltage is low, Flame Rod
Primary Flame Rod current was low at and/or Burner Ring whitened, leak, plugged Air Filter.
ignition.

E-5 Tip-over Switch has been actuated. Tip-over Switch Electric conductance to exist at ordinary Check on the installed conditions (inclination and/or

operation. vibration)

E-6 Primary Flame Rod current has been low in Primary Flame Rod Current to be more than 2 pAin 2 min. and 30 | Plugged Fuel Pump Strainer, plugged Air Filter, Flame

combustion. (Incomplete combustion sec. after ignition. Rod and/or Burner Ring whitened, removed /
preventive device) deformed burner mat.

E-7 Room temperature exceeds 32 °C. Room Thermistor Resistance should exist (8 — 35 kQ) Installing place of the heater (direct sunbeams,
distance between the rear side of the heater and the
wall)

E-8 Blower Motor malfunction. Hall IC Output voltage to be approx. DC 2.5 V in Blower Motor

operation.
E-9 Secondary Flame Rod current with an Secondary Flame Rod Current to be more than 0.3 pA within 2 Fuel Pump with small fuel flow rate, plugged Fuel
excessive airflow has been low. (Ignition safety device) minutes and 30 sec. after ignition. Pump Strainer, Flame Rod and/or Burner Ring
whitened, Blower Motor with abnormal rotation,
plugged Air Filter
- - *Care must be taken, since there is
also be a normal condition.
Ventilation The bottom of the burner has been cooled Burner Thermistor 3 — 20 kQ in 20 min. after ignition. Installing place of the heater (abnormal pass of cold
(VENT) Lamp | off. air)
Fuel Lamp Out of fuel. Float Switch or Fuel Level Switch changes over by fuel level. Plugged Fuel Tank Cap and/or Fuel Acceptance
Sensor Fitting (fuel condition, configuration)

All Lamps Off Fuse open. Fuse for electric current Receptor to be of AC 230 V. Blower Motor, Circulation Fan Motor, Surge Absorber
on the Main Circuit Board

All Lamps Off Stand-by position - If display returns back after press of any -

(This is normal) buttons (except Operation Switch)

-10-




4. OVERHAULING PROCEDURE

o7A\Oa[e]N| Be sure to unplug the heater and allow the heater cool completely before
overhauling. Before removing the screws from the components which are
subjected to burning, use penetrating oil and allow at least 10 min. for it to
work.

SRE 156, SRE 166, Oslo, SRE 701, SRE 702, SRE 703

® FRONT PANEL:

(1) Remove four (4) screws (SRE 156, 166) or three (3) screws (Oslo, SRE 701, SRE
702, SRE 703) from the Top Plate and disconnect the three (3) lead wires from the
Main Circuit Board.

This work must be given by firmly holding the Circuit Board Base.

2) Shift the Front Panel from lower to upper and disengage its claws from the Cabinet.

When reassembling these parts, insert the left claw of the Front Panel first
and then assemble the right side.

® HEAT CHAMBER:
(3) Remove one (1) screw from the Heat Chamber.

(4) Draw the Heat Chamber assembly to front side.
(5) Disconnect the lead wire from the Secondary Flame Rod on the Heat Chamber.

® MAIN CIRCUIT BOARD:
(6) Disconnect the lead wires from the Main Circuit Board.

(7) Pinching the six (6) heads of PCB support with the radio pliers and remove the Main
Circuit Board.

® CABINET:
(8) Unclamp the lead wires from the Heat Shield Plate for the Removable Fuel Tank.

(9) Remove the Air Filter from the rear side of the Cabinet.

(10) Remove three (3) screws from both front side and rear side and then remove the
Cabinet by pulling straight upward.

® BURNER RING:
(11) Remove the Burner Ring by carefully pulling its assembly upward and turning
counterclockwise.

® BURNER MAT:

(12) The Burner Mat is adhered to the burner bottom with adhesive. When replacing the
Burner Mat, closely adhere it to the burner bottom with Burner Mat Adhesive in the
same way.

® |GNITER:
(13) Remove two (2) screws from the Igniter Cover.

(14) Remove the Igniter by securely holding and turning its ceramic part with large size
pliers.

-11-



® FUEL PIPE:
(15) Remove the Fuel Pipes by releasing the flare nuts from the Fuel Nozzle and the Fuel
Pump with double wrenches.
Remove the Fuel Pipe from the Fuel Nozzle side first in order to prevent
fuel spillage into the Burner.

® FUEL NOZZLE:
ElGi Remove two (2) screws from the Fuel Nozzle.

Do not lose the Fuel Nozzle Gasket.

® PRIMARY FLAME ROD:
17) Remove two (2) screws from the Primary Flame Rod.
Do not break the Gasket for the Primary Flame Rod.

O7\9alIel\l Do not change the direction of the Primary Flame Rod, when reassemble it.
Refer to “The Position of Primary Flame Rod” on page 28.

® FUEL PUMP:
(18) Remove two (2) screws from the Fuel Pump.

® BURNER THERMISTOR:
(19) Remove the Thermistor bushing from the Air Duct.

(20) Remove one (1) screw from the Burner and one (1) screw of earth lead wire to raise
Burner.

21) Remove the Burner Thermistor with wrenches.
Do not twist the lead wires when disconnecting the Burner Thermistor.

® BLOWER MOTOR:

22) Disassemble the Blower Motor Case by removing five (5) screws.

m Do not mix these screws with other screws, since they are especially used
for the plastic parts.

23) Remove the Blower Motor Base and the Blower Motor assembly.
When reassembling the Blower Motor Case and the Blower Motor Base, be
sure to pass the lead wires of the Blower Motor through the recessed
portion of the Blower Motor Base, which may otherwise cause the Blower
Motor lead wires to be shorted or burner pressure to rise excessively.

® FLOAT SWITCH (SRE 156, Oslo, SRE 701, SRE 702, SRE 703):

24) Remove the Float Switch by turning counterclockwise with large size pliers.
When reassembling the Float Switch, securely position the Switch so that
it is not caught with the Removable Fuel Tank.

® FUEL LEVEL SENSOR (SRE 166):
(25) Pull out Fuel Level Sensor upward.

® TIP-OVER SWITCH:
(26) Remove one (1) screw from the Tip-over Switch.

® AIR DUCT:

(27) Remove two (2) screws from the Circulation Fan Cover, and remove to pull the filter
at the center portion in such a manner that it is not deformed.

-12-



O7XUIR[e]N| For reassembling the parts, engage the upper and lower ends of the
Circulation Fan Cover with the upper and lower claws of the Cabinet and
secure the parts with the screws at two places.

(28) Remove four (4) screws from the Circulation Fan Motor Bracket and the Cabinet, to
disassemble the Air Duct.

® HIGH LIMIT SWITCH (Overheat Protector):
(29) Take the Air Duct out and remove two (2) screws from the High Limit Switch, which is
attached to the Air Duct.

® CIRCULATION FAN:
(30) Remove four (4) screws from the Circulation Fan Motor bracket, to dismount the
Circulation Fan Motor assembly.

(31) Release one (1) nut (counterclockwise) from the Motor Shaft.

® POWER SWITCH:
(32) Remove the two (2) screws from the Power Switch Circuit Board.

® OPERATION PANEL BASE:
33) Disassemble the Operation Panel Base, by disengaging the two claws.
Care is to be taken not to damage the lead wires.

® FRONT PANEL:
(1) Remove the two (2) screws from the Louver and shift the Front Panel from lower to
upper and disengage its claws from the Cabinet.

® HEAT CHAMBER:
(2) Remove one (1) screw from the Heat Chamber

(3) Draw the Heat Chamber to front side.

(4) Disconnect the lead wire of the Secondary Flame Rod from the Heat Chamber.

® TOP PANEL:

(5) Remove four (4) screws from Top Plate and disconnect three (3) lead wires from the

Main Circuit Board.

® MAIN CIRCUIT BOARD:
(6) Disconnect the lead wires from the Main Circuit Board.

(7) Pinching the head of the PCB Support with the radio pliers and remove the Main Circuit
Board.

® CABINET:
(8) Remove the Air Filter.

(9) Remove the four (4) screws from the both sides of the front and the rear side of the
Cabinet and next pull the Cabinet straight upward.

-13-



® BURNER RING:
(10) Disassemble the Burner Ring by carefully raising and next turning left.

® BURNER MAT:

(11) The Burner Mat is adhered to the burner bottom with adhesive. When replacing the
Burner Mat, closely adhere it to the burner bottom with Burner Mat Adhesive in the
same way.

® IGNITER:
(12) Remove the two (2) screws from the Igniter.
(13) Remove the Igniter by pinching and turning its ceramic part with the large size pliers.

® PRIMARY FLAME ROD:
(14) Pull off the terminal for Primary Flame Rod and remove the two (2) screws.
(®7XAR[®]N Do not break the Gasket for the Primary Flame Rod.

Do not change the direction of the Primary Flame Rod when reassemble it.
Refer to “The Position of Primary Flame Rod” on page 28.
® FUEL PIPE:
(15) Remove the Fuel Pipes by releasing the Flare Nuts from the Fuel Nozzle and the Fuel
Pump with double wrenches.

® FUEL NOZZLE:
ElGi Remove the two (2) screws from the Fuel Nozzle.

Care is to be taken not to lose the Gasket.

® BURNER THERMISTOR:
(17) Disengage the Thermistor bushing from the Air Duct or lower part of Heat Chamber.

(18) Remove three (3) screws and raise the Heat Chamber.
(19) Remove the Thermistor with the wrenches.
(O7XUAR[®]N| Care is to be taken not to twist the lead wire of the Thermistor, when

removed.

® FUEL PUMP:
(20) Remove the two (2) screws from the Fuel Pump.

® FUEL LEVEL SENSOR:
(21) Pull out Fuel Level Sensor upward.

® TIP-OVER SWITCH:
(22) Remove one (1) screw from the Tip-over Switch.

® TRANSFORMER:
(23) Remove one (1) screw from the Transformer.

® BLOWER MOTOR:

(24) Remove the two (2) screws from the Blower Motor and two (2) screws from the Blower
Motor Base.

(25) Remove the five (5) screws from the Air Intake Fan Case.

(26) Remove one (1) nut (counterclockwise) from Air Intake Fan.

(27) Remove three (3) screws from Blower Motor Case.

-14-



28) Remove the two (2) screws from Blower Motor.

m When assembling the Blower Motor Base, be sure to pass the lead wire of
the Blower Motor through the recess of the Blower Motor Case, which may
otherwise cause the Motor lead wire to be shorted or the Burner pressure
to rise.

® HIGH LIMIT SWITCH:

(29) Remove two (2) screws from the High Limit Switch of Air Duct.

® AIR DUCT:

(30) Remove the Air Duct from the Cabinet, by disengaging the claws from the Rear Panel.
NOTE: Correct the claws for Cabinet, if deformed.

® CIRCULATION FAN:
(31) Remove the two (2) screws from Fan Cover.

(32) Remove two (2) screws from Circulation Fan Motor Bracket.
(33) Remove three (3) screws from Circulation Fan Motor.

® OPERATION PANEL BASE:
(34) Remove two (2) screws from Operation Panel Base.

® POWER SWITCH:
(35) Remove two (2) screws from the Power Switch Circuit Board.

SRE 250

® GRILLE:
(1) Remove one (1) screw from lower center of the Grille. Lift the pillars of Grille from the
Reflector. Take the Guard toward you then let down to disassemble the Guard.

® FRONT PANEL:
(2) Remove two (2) screws of the lower part sides of Front Panel. Shift the Front Panel
from lower to upper and disassemble it from the cabinet.

(3) Disconnect three (3) lead wires from Main Circuit Board wiring from Operation Panel
Circuit Board on the Front Panel.

® CABINET:

(4) Disconnect three (3) lead wires of Circulation Fan, Room Thermistor and High Limit
Switch from upper part of Cabinet wiring from Main Circuit Board.

(O7XS1R[6]\} Hold Main Circuit Board when disconnect wire.

(5) Remove the Removable Fuel Tank. Remove Air Filter from the side of the Cabinet.

(6) Remove two (2) screws from side and one (1) screw from rear side of the Cabinet.

(7) Remove the Cabinet by pulling straight upward.

® HEAT ELEMENT ASSEMBLY:

(8) Remove two (2) screws from Heat Element Assembly and remove Heat Element
Assembly.

-15-



® GLASS CYLINDER:
(9) Remove one (1) screw of Belt on the Glass Cylinder

® SECONDARY FLAME ROD:
(10) Disconnect red lead wire of Secondary Flame Rod

(11) Remove two (2) screws from Secondary Flame Rod. Disassemble Secondary Flame
Rod pulling toward you.

® BURNER ASSEMBLY:
12) Disassemble the Flame Lead Ring.
Do not put upside-down the Flame Lead Ring when reassemble.

(13) Lift the Burner Ring Assembly then disassemble it by turning left.

® BURNER MAT:

(14) The Burner Mat is adhered to the burner bottom with adhesive. When replacing the
Burner Mat, securely put it to the burner bottom with Burner Mat Adhesive in the same
way.

® MAIN CIRCUIT BOARD:

(15) Disconnect the lead wires from the Main Circuit Board. Remove two (2) screws and
remove Controller Base from the Drip Tray.

Hold Main Circuit Board when disconnect wire.

(16) Pinching the head of PCB support with pliers and remove the Main Circuit Board.

® TRANSFORMER:
(17) Remove one (1) screw of the Transformer and remove it.

® TIP-OVER SWITCH:
(18) Disconnect the connector of Tip-over Switch, remove one (1) screw and disassemble
it.

® |GNITER:
(19) Remove two (2) screws from the Igniter Cover.

(20) Remove the Igniter by securely holding its ceramic part with large size pliers and
turning it.

® PRIMARY FLAME ROD:
21) Disconnect blue lead wire and remove two (2) screws from the Primary Flame Rod.
Do not break the Gasket for the Primary Flame Rod.

o7\ 3l[el\} Do not change the direction of the Primary Flame Rod when reassemble
it. Refer to “The Position of Primary Flame Rod” on page 28.

® FUEL PIPE:
(22) Remove the Fuel Pipes by releasing the flare nuts from Fuel Nozzle side and Fuel

Pump side with double wrenches.
mﬂﬁ Remove the Fuel Pipe first from the Fuel Nozzle side to prevent fuel

spillage into the Burner.

-16-



® FUEL NOZZLE:

23) Remove two (2) screws from the Fuel Nozzle.
Do not lose the Fuel Nozzle Gasket.

® BURNER THERMISTOR:

24) Remove three (3) screws and lift the Heat Chamber Assembly.
Do not break the Burner Thermistor under the Heat Chamber Assembly.

(25) Disengage the Thermistor bushing from the Heat Chamber Assembly.

(26) Pull out the lead wire from the Heat Chamber Assembly. Remove the Burner
Thermistor with the wrenches.
oXSaR[e)\\l Do not twist the lead wire of the Burner Thermistor when remove it.

® BLOWER MOTOR:
(27) Remove four (4) screws from Blower Motor Assembly and remove the Blower Motor
assembly.

(28) Remove five (5) screws from Blower Motor Case.

(29) Remove Air Intake Fan and nut (left-screwed)

30) Remove five (5) screws from Blower Motor Case and remove the Blower Motor Case.
When reassembling the Blower Motor Case and the Blower Motor Base,

be sure that the taped-part of the lead wires of the Blower Motor and Hall
IC passes through the recessed portion of the Blower Motor Case.

(31) Remove two (2) screws of Blower Motor.

® FUEL PUMP:
(32) Disassemble the Fuel Pipe with double wrenches. Remove two (2) screws, then pull

up the Fuel Pump slowly.
MDO not mix these screws with other screws since these screws are

special.

® DEODORIZING PUMP:
(33) Remove the two (2) screws from Deodorizing Pump.

® FLOAT SWITCH:

34) Remove the Float Switch by turning counterclockwise with large size pliers.

m When reassembling the Float Switch, securely position the Switch so that
it is not caught with the Removable Fuel Tank.

® CIRCULATION FAN MOTOR:
(35) Remove four (4) screws of the Circulation Fan Cover to dismount it.

(36) Remove four (4) screws of the Circulation Fan Motor.
® REFLECTOR ASSEMBLY:
(37) Remove six (6) screws of front side and four (4) screws of rear side and pull up the

Reflector assembly.

® HIGH LIMIT SWITCH:
(38) Disconnect two (2) terminals on the side of Air Duct assembly.
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(39) Remove two (2) screws from the High Limit Switch.

® POWER SWITCH:
(40) Remove two (2) screws of the Power Switch.

® OPERATION PANEL CIRCUIT BOARD:

(41) Remove three (3) screws from the Operation Panel Circuit Board.

(42) Lift the Claws holding the Operation Panel Circuit Board then take the Operation Panel
Circuit Board.

SRE 260

® GRILLE:
(1) Remove one (1) screw from lower center of the Grille. Lift the pillars of Grille from the
Reflector. Take the Guard toward you then let down to disassemble the Guard.

® FRONT PANEL:
(2) Remove two (2) screws of the lower part sides of Front Panel. Shift the Front Panel
from lower to upper and disassemble it from the cabinet.

(3) Disconnect three (3) lead wires from Main Circuit Board wiring from Operation Panel
Circuit Board on the Front Panel.

® CABINET:

(4) Disconnect three (3) lead wires of Circulation Fan, Room Thermistor and High Limit
Switch from upper part of Cabinet wiring from Main Circuit Board.

Hold Main Circuit Board when disconnect wire.

(5) Remove the Removable Fuel Tank. Remove Air Filter from the side of the Cabinet.
(6) Remove two (2) screws from side and three (3) screws from rear side of the Cabinet.
(7) Remove the Cabinet by pulling straight upward.

® HEAT ELEMENT ASSEMBLY:

(8) Remove two (2) screws from Heat Element Assembly and remove Heat Element

Assembly.

® GLASS CYLINDER:
(9) Remove one (1) screw of Belt on the Glass Cylinder

® SECONDARY FLAME ROD:
(10) Disconnect red lead wire of Secondary Flame Rod

(11) Remove two (2) screws from Secondary Flame Rod. Disassemble Secondary Flame
Rod pulling toward you.

® BURNER ASSEMBLY:
(12) Disassemble the Flame Lead Ring.
(o7\SaN[®]\] Do not put upside-down the Flame Lead Ring when reassemble.

(13) Lift the Burner Ring Assembly then disassemble it by turning left.
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® BURNER MAT:

(14) The Burner Mat is adhered to the burner bottom with adhesive. When replacing the
Burner Mat, securely put it to the burner bottom with Burner Mat Adhesive in the same
way.

® MAIN CIRCUIT BOARD:

(15) Disconnect the lead wires from the Main Circuit Board. Remove two (2) screws and
remove Controller Base from the Drip Tray.

Hold Main Circuit Board when disconnect wire.

(16) Pinching the head of PCB support with pliers and remove the Main Circuit Board.

® TRANSFORMER:
(17) Remove one (1) screw of the Transformer and remove it.

® TIP-OVER SWITCH:

(18) Disconnect the connector of Tip-over Switch, remove one (1) screw and disassemble
it.

® |GNITER:

(19) Remove two (2) screws from the Igniter Cover.

(20) Remove the Igniter by securely holding its ceramic part with large size pliers and
turning it.

® PRIMARY FLAME ROD:
21) Disconnect blue lead wire and remove two (2) screws from the Primary Flame Rod.
Do not break the Gasket for the Primary Flame Rod.

O\ Do not change the direction of the Primary Flame Rod when reassemble
it. Refer to “The Position of Primary Flame Rod” on Page 28.

® FUEL PIPE:
(22) Remove the Fuel Pipes by releasing the flare nuts from Fuel Nozzle side and Fuel

Pump side with double wrenches.
mﬂfl Remove the Fuel Pipe first from the Fuel Nozzle side to prevent fuel

spillage into the Burner.
® FUEL NOZZLE:
23) Remove two (2) screws from the Fuel Nozzle.
Do not lose the Fuel Nozzle Gasket.
® BURNER THERMISTOR:
24) Remove three (3) screws and lift the Heat Chamber Assembly.
Do not break the Burner Thermistor under the Heat Chamber Assembly.
(25) Disengage the Thermistor bushing from the Heat Chamber Assembly.
(26) Pull out the lead wire from the Heat Chamber Assembly. Remove the Burner
Thermistor with the wrenches.
(OZXUAR[®]\} Do not twist the lead wire of the Burner Thermistor when remove it.
® BLOWER MOTOR:

(27) Remove two (2) nuts from Blower Motor Assembly and remove the Blower Motor
assembly.
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(28) Remove four (4) screws, Joint Pipe and Joint Pipe Gasket.
(29) Remove five (5) screws from Blower Motor Case.
(30) Remove Air Intake Fan and nut (left-screwed)

(31) Remove seven (7) screws from Blower Motor Case and remove the Blower Motor
Case.
O\ N[O} When reassembling the Blower Motor Case and the Blower Motor Base,
be sure that the taped-part of the lead wires of the Blower Motor and Hall
IC passes through the recessed portion of the Blower Motor Case.

(32) Remove two (2) screws of Blower Motor.

® FUEL PUMP:
(33) Disassemble the Fuel Pipe with double wrenches. Remove two (2) screws, then pull

up the Fuel Pump slowly.
MDO not mix these screws with other screws since these screws are

special.

® FLOAT SWITCH:

34) Remove two (2) screws of the Float Switch and pull it up.
When reassembling the Float Switch, securely position the Switch so that

it is not caught with the Removable Fuel Tank.
® REFLECTOR ASSEMBLY:

(35) Remove seven (7) screws of front side and six (6) screws of rear side and pull up the
Reflector assembly.

® HIGH LIMIT SWITCH:
(36) Disconnect two (2) terminals on the side of Air Duct assembly.

(37) Remove two (2) screws from the High Limit Switch.

® CIRCULATION FAN MOTOR:
(38) Remove four (4) screws of the Circulation Fan Cover to dismount it.

(39) Remove four (4) screws of the Circulation Fan Motor.

® POWER SWITCH:
(40) Remove two (2) screws of the Power Switch.

® OPERATION PANEL CIRCUIT BOARD:

(41) Remove three (3) screws from the Operation Panel Circuit Board.

(42) Lift the Claws holding the Operation Panel Circuit Board then take the Operation Panel
Circuit Board.
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5. ADJUSTING AND MAINTENANCE

MAIN CIRCUIT BOARD
® Before judging the condition of the Main Circuit Board, check to see if the terminals

are secured in position. If the terminals have any trouble of which cause is unknown,
check on the points first.
® If the terminals are reconnected, make sure that their lead wires are connected to
their corresponding colors before giving the ignition test.
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2. IGNITER
® The Igniter plays two roles of preheating and ignition
heaters.

Igniter

. . . . i Burner Side Ring
® The Heater is print-incorporated into the ceramics; therefore,

it is capable of obtaining a short time of red heating of
approximately 30 sec. The electric current is turned on only

Ignit
for preheating, while it is turned off during combustion. Tolder

Holder

Igniter
Gasket

® The initial resistance at a room temperature of 23 °C stays
at 40 to 49 Q.

Lead Wire

Registance Range

® |n case of a failure of the Igniter or a gas leak, disassemble
the lgnier as per the INSNEREIVNNENEECTOEES ]
The Igniter Gasket is deteriorated by heat, which loses its -
Gasket effect if once taken off. Be sure, therefore, to use
the new Igniter Gasket when the Igniter is reassembled.
[XORIeIY] The Heater is colored in gray (white at SRE
260), while the lead wire is colored in white (red

at SRE 260).

3. BURNER THERMISTOR

® The Burner Thermistor is an important part to detect the burner bottom
temperature. Be sure to connect the Burner Thermistor to the Main Circuit Board before
starting the Heater. For replacing the Burner Thermistor, coat the screw part of the
Thermistor with adhesive and tightly screw them in. Since the lead wire is thin and
easy breakable, sufficient care is to be given not to twist it when reassembling the
Burner Thermistor.

High temperature Thermistors, which vary their standard resistance, are
used for the Burner Thermistor depending on the application. Be sure
when replacing the Thermistor which suits the model of the Burner or the
Heater.

® Standard resistance’s of Burner Thermistors:

Color of Lead Wire 20 °C 250 °C 300 °C B constant
Orange Approx. 120 MQ 58 kQ 25 kQ 5100
Blue Approx. 120 MQ 70 kQ 31.5kQ 5100
Yellow and White | Approx. 20 MQ 8 kQ 3.34 kQ 5250

4. FUEL PUMP
® Minute care is to be taken in the cleaning of the Fuel Pump not to cause dust or dirties to
the Pump. Such a dust that is not visible may have influence on the flow rate of fuel.

® Clean the Suction Filter and the Discharge Outlet with kerosene.

® The Pump itself is not capable of checking the flow rate, since the frequency which
determines the flow rate is incorporated in the CPU of the Main Circuit Board from which
the signal for each flow rate is emitted.
For reassembling the Fuel Pump, sufficiently remove kerosene from the
Pump to prevent any dust from adhering to the Pump.
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5. TRANSFORMER

® The Transformer supplies electric  voltage
necessary for each part, by lowering the power
supply of 230 V. Any broken wire in the
Transformer disorders the operation of the Heater.

Output Voltage without Overload
Green - Green Approx. AC 12 V
Yellow o Yellow Approx. AC 140 V

Blue ~ Blue Approx. AC 30 V
White - White Approx. AC 230 V

6. AIR FLOW REGULATING DAMPER

® Air flow has been adjusted at the factory before the Heater is shipped. The Air Flow
Regulating Damper has been screw-locked, which adjustment is made for a level of
lower than 800 meters. If the Heater is used at a higher level than 800 meters, the
Damper needs to be adjusted.

@ |nsufficient air flow may cause combustion vibrations or soot, while an excessive air flow

may cause to fail combustion. High Altitude Damper

Position
Normal Damper Position

Damper Position 5

amper
Stop Screw

38.5mm

T ,  T , Normal

i Damper Position
SRE 156, 166 High Altitude High Altitude Damper Position
Damper
Position SRE 176
SRE 250
Model Level lower than Higher level High Altitude Damper Position
800m

Damper | SRE 156 | 38.5mm (Fully closed) | Fully open
position | SRE 166
SRE 176 | Scale O (Fully closed) | Fully open
SRE 250 | Scale 2 Fully open
SRE 260 | Scale 6 Fully open

Normal Damper Position

SRE 260
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7. ASSEMBLY OF BURNER RING AND BURNER

® Make sure that the Burner Ring is set in
position, as shown in the figure. It is
especially important that the three burner
side pins are all in secured position.
Care is to be given for the Primary Flame
Rod, when removing the Burner Ring.

8. BURNER MAT

Primary
Burner Ring Flame Rod
\ Burner
Side Ring

-p

Burner Side Pin|

A\ Burner Thermistor

® After the Burner Ring is removed, the Burner Bottom is seen as illustrated in the below

figure. {

This Burner Mat is

adhered to the bottom of the Burner with a heat resistive inorganic adhesive, which plays
an important role of preventing oscillated combustion.

® The Burner Mat is normally made of a silica cloth (having a thermal resistance of

1000°C), which is not breakable under normal using condition.

If replacing the Burner

Mat, first completely remove the Mat itself and adhesive by using a sand paper and apply
adhesive between the base and the new Burner Mat. (See page 27 for the details by

model.)

® Also remove the carbon from the bottom of the Burner by using a vacuum cleaner.

Primary Flame Rod
Burner Mat Primary Flame Rod

Side Pin

Burner Mat Adhesive

Burner Side Pin

SRE 156 SRE 176
SRE 166

9. HIGH LIMIT SWITCH (Overheat Protector)

O\ RO} Two types of the Overheat Protector
Device, which differ in configuration,

are used.
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Side Pin

Igniter

Fuel
Nozzle

Burner

Primary
Flame Rod

SRE 250
SRE 260

SRE 156
SRE 166

Side view

rFuel Nozzle Igniter

Burner Burner

Mat Adhesive\ Mat

W

v,

SRE 176
SRE 250
SRE 260



10. BLOWER MOTOR AND AIR INTAKE FAN

® The revolution of the Blower Motor is changed depending on the burning mode of “High
<> Med.-High < Med. < Med.-Low < Low” by phase control means, by which an
appropriate blowing rate is made to the Burner to suit the combustion condition.

® The Blower Motor may cause an abnormal noise or be disordered, if it becomes
defective or loose. If so, first check to see if the Air Intake Fan is loose or adversely
vibrates.

® |f the Air Intake Fan vibrates, change the Air Intake Fan. If neither of the above two
problems is found, replace the Blower Motor. If an abnormal noise is still generated,
check to see if there is any other cause than above.
The Air Flow Regulating Damper is provided at the Air Filter Base, in order
that the Heater can be used in a level of above 800 to 1300 m.

® Disassembling of the Blower Motor is to be done in the following procedure.

ISRE 156, SRE 166

1) Remove the nuts from the Air Intake Fan,
The nuts are of the counterclockwise screw.

(2) Remove the two (2) screws from the Blower Motor.

ISRE 176, SRE 250
1) Remove the nut from the Air Intake Fan.
m The nut is of the counterclockwise screw.
(2) Remove the three (3) screws from the Blower Motor Case.
(3) Remove the two (2) screws from the Blower Motor.
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SRE 260
1) Remove the nut from the Air Intake Fan,
The nut is of the counterclockwise screw.

(2) Remove the two (2) screws from the Blower Motor.
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The Position of Burner Mat and Burner Mat Adhesive

Part No. Position Models

Burner
T 248

LCB-230, LCB-330, SRE 150,
17158214 o — SRE 151, SRE 810 (Type A, B),
< SRE 175, SRE 176 (Type A, B)

Burner Mat
Adhesive

Burner Mat
Adhesive

SRE 147, SRE 710 (Type A, B),

v

R, .\
17188214 ////////// SRE 165, SRE 166 (Type A, B),
’/////// SRE 156 (Type A, B), Oslo (Type A, B)
\ ., /
\ //// Fuel SRE 701 (Type A, B), SRE 702 (Type A, B),
SO 7"\ Now SRE 703 (Type A, B)
~%’ k Burner
Burner Thermistor
Burner Burner
Thermistor
LCR-660
17186624 SRE 260 (Type A, B)
(Black coating on Burner Bottom)
Burner
Thermistor Burner
A=Y
; N o SRE 185 (Black coating on Burner Bottom)
’ \
17188914 21 SRE 186 (Type A, B)

X (Black coating on Burner Bottom)

SRE 250 (Type A)
Burner Mat (Black coating on Burner Bottom)
Adhesive

Fuel Nozzle
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The Position of Primary Flame Rod

Part No. Primary Flame Rod Position Models
23.5 25 TT
18 17 <
T ©
17153020 o — LCR-3A, Laser 32
H=6.5mm |LCR-6C, LCR-660,
17156520 W=2.5mm [SRE 260 (Type A)
H=0.2mm
17158320 W=1.0mm LCB-330, SRE 150
H=3.0mm |SRE 185,
17188920 W=1.5mm |SRE 186 (B)/(S) (Type A)
H=1.4mm
17158220 W=1.2mm |LCB-230
SRE 147, SRE 165,
o
s7otos 24 ol SRE 710 (B)/(S) (Type A, B),
15 | 17 H=0.5mm |SRE 166 (B)/(S) (Type A, B),
17188220 _E P : W=0mm |SRE 156 (B)/(G) (Type A, B),
% \ = Oslo(Type A, B), SRE 701(Type A, B),
& - SRE 702 (Type A, B),
SRE 703 (Type A, B)
24 37 s
18 17
ety i
==y
= - ©— -
17154220 > E H=0.7mm |LCR-6B
@ i —_—e— H—e——
27.0t0.3 21 -e———
15 ‘T‘I ol SRE 151,
‘ H=0.5mm |SRE 810 (Type A, B),
17188120 o _ > ° W=0mm |SRE 175,
-+l

SRE 176 (B)/(G) (Type A, B)
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Part No. Primary Flame Rod Position Models
20 21 ed e -
10 17 _ -
" - H=3.0mm |SRE 250 (Type A)
17190920 - —] e I W=1.5mm

———_—awi-ae—T
I

*"W" is a distance to Burner Ring
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6. MAIN CIRCUIT BOARD SPECIFICATION

1. SCOP

E

PRODUCT MODEL NAME

MODEL NUMBER OF MAIN CIRCUIT BOARD

SRE 156 MA-084-01-230
SRE 166 MA-084-04-230
SRE 176 MA-084-02-230
SRE 250 MA-075-01-230
SRE 260 MA-084-03-230

SRE 701, SRE 702, SRE 703 ,0slo

MA-084-05-230

0

0

2.

2.
2.

2.

3.

3.
3.

SRE156) except Back up device.

2. CONDITIONS

10 Voltage range:0
O
200 Frequency:[

30 Operating temperature range:[

50 Ambient relative humidity:

*MA-084-05-230 ( for Model SRE701, SRE702, SRE703 and Oslo) is same as MA-084-01-230 ( for Model O

AC195.5 V to 253 V (rated voltage shall be AC 230 V)0
However, for pump, rated voltage shall be AC 207 V to 253 V.0
50 Hz[

- 20 to + 55 °C (relative humidity: 60 % or less)*10

2.40 Range of temperature for preservation:0 - 25 to + 65 °C (relative humidity: 60 % or less)*10

95% or less (temperature: 35 to 40 °C)

*1 : No Main Circuit Board shall be subject to dew condensation (it shall not be frozen at less than 0 °C)

3. PERFORMANCE

10 Rated output

3.1.10 Igniter:O

3.1.20 Fuel Pump:O

3.1.30 Blower Motor:[J

3.1.40 Circulation Fan Motor:0

3.1.50 Deodorizing Pump (SRE 250):00
200 Time Chart (See page 31 - 49)0

30 Specification. (See page 50 - 72)

g

Before ignition: 7 A, After ignition: 2 A0
0.5 A0

0.3 AU

0.3 A0

04A
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3.2 TIME CHART

SRE 156
Sequential Time SRE 166 SRE 250 SRE 260
SRE 176

T1 |Pre-heattiming 1 40s 50s 60s
T2 |Pre-heat timing 2 90s 150s 150s
T3 |Pre-heat timing 3 150s 210s 180s
T5 [Pre-purge timing 10s 10s 10s
T6 |Fan motor delay timing 13s 13s 13s
T7 [Flame check at start (Safety timing) Ignition failure 40s 40s 50s
T8 |Flame check at initial burning (Initial condition) 150s 150s 150s
T9 [Forced Med.-High burning 40s 200s* 150s*
T10 [Forced High burning 110s - -
T11 [Blower motor post-purge 15s 30s 15s
T12 |Fan motor post-purge 90s 150s 150s
T13 |Burner thermistor read time 20m 20m 20m
T14 [Waiting time for timer set 10s 10s 10s
T15 [Refueling (Refilling - Out of fuel) 10m 10m 10m
T16 [Refueling warning interval 120s 120s 120s
T18 [Combustion change 30s 60s 60s
T23 |Blower motor lock or low rotation 5s 5s 5s
T24 [Fuel pump delay timing 3s 5s 5s
T25 [Blower motor delay timing 3s 5s 5s
T26 |5 seconds buzzer 5s 5s 5s
T27 [Blower motor post-purge 2 90s (max.) 150s (max.) 150s (max.)

or4s (min.)[ or 10s (min.)| or 10s (min.)
T28 [Blower motor pre-purge activation timing 5s 5s 5s
T30 [Lost flame response timing less than 3s less than 3s less than 3s
T31 [Post-heat timing 1 40s 40s (min.) 50s (min.)
T32 [Post-heat timing 2 80s 80s (max.) 660s (max.)
T35 [Lost flame detection timing 30s 30s 30s
T37 [Blower motor post-purge 4 30s 60s 60s
T40 [Fuel alarm timing 3s 3s 3s
T41 [Forced Med.-High burning - 20s -
T44 [Pre-heating extension timing 30s 30s 30s
T45 [Flame current detection timing 10s 15s 15s

s: second, m: minute
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TIME CHART : MODEL SRE 156, SRE 166, SRE 176

NORMAL OPERATION Fig. 1
Operation Switch
Timer Switch OFF
Tip-over Switch ON
High Limit Switch ON
Fueling Lo
Primary No No
Flame Rod Detect Detect Detect
Secondary
Flame Rod Detect
Room
Thermistor Set Temp. - 2 °C > RTHI Set Temp. + 2 °C < RTH
Burner 1
Thermistor BTH §‘20 kQ 0.33kQ < BTH<85kQ (SRE 156, 166)

BTH < 100 kQ"? 1.77 kQ <BTH <100 kQ (SRE 176)

*1 (SRE 156, 166)
*2 (SRE 176)

Operation Lamp

Timer Lamp

R T JT2 g
Fuel Lamp T27
Ventilation Lamp T31 T18
Timer Clock R ~ ] S
Lamp L ) A N
Igniter
Fuel Pump

Blower Motor

Circulation P
Fan Motor h
Buzzer "
Display «< ™ >
Fuel Pump Blower Motor Circulation Fan Motor
4: High 5: Full 3: High
3: Med - High 4: High 2: Med
2: Med 3: Med - High 1: Low
1: Med - Low 2: Med
1: Med - Low

NOTE : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 156, SRE 166, SRE 176

IGNITION FAILURE

LOST FLAME(After Ignition)

Fig.2

Operation Switch
Timer Switch OFF
Tip-over Switch ON
High Limit Switch ON
Fueling Lo
Primary
Flame Rod No Detect Detect No Detect
Secondary
Flame Rod No Detect Detect
Room
Thermistor More than 6 °C Less than 6 °C
Burner More than 20 kQ (SRE 156, 166)
Thermistor More than 100 kQ (SRE 176)
Operation Lamp ”]l]l]"l
Timer Lamp
Fuel Lamp
Ventilation Lamp T2 T7 T3 17
Timer Clock < > ah ah T ] I
{~EN
Lamp | | ___ Lo ___ L ___ <TT+TSH>r—<T0 |
Igniter |
Fuel Pump 3 3 3
Blower Motor
Circulation
Fan Motor 3 3 3
Buzzer
Display E-2 E2
Fuel Pump Blower Motor Circulation Fan Motor

4: High 5: Full 3: High

3: Med - High 4: High 2: Med

2: Med 3: Med - High 1: Low

1: Low 2: Med

1: Med - Low

NOTE : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 156, SRE 166, SRE 176

SECONDARY FLAME ROD

INSUFFICIENT PRE-HEAT

Fig.3

Operation Switch

Timer Switch

Operation Lamp

Timer Lamp

Fuel Lamp

Ventilation Lamp

OFF
Tip-over Switch ON
High Limit Switch ON
Fueling Lo
Primary
Flame Rod No Detect Detect No Detect Detect
Secondary
Flame Rod No Detect Detect
Room
Thermistor Set Temp. + 2 °C < RTH
Burner
Thermistor 20kQ <BTH <900 kQ (SRE 156, 166) BTH >900 kQ (SRE 156, 166)
100 kQ <BTH<950kQ  (SRE 176) BTH > 950 kQ (SRE 176)

Timer Clock ~ 32
Lamp R Lo __] o _|e______L______
Igniter |
,,,,,,,,,,, <« 110 o | _L______
Blower Motor 3 3 4 5 3 3 2 1 5
Circulation _I_I_
Fan Motor 3
,,,,,,,,,,,,,,,,,, s___2 _____1 __|_3
Buzzer
Display E9 F1
Fuel Pump Blower Motor Circulation Fan Motor
4: High 5: Full 3: High
3: Med - High 4: High 2: Med
2: Med 3: Med - High 1: Low
1: Low 2: Med
1: Med - Low

NOTE : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 156, SRE 166, SRE 176

ROOM
QUASI- THERMISTOR EXCESSIVE BLOWER
FLAME  TIP-OVER DISCONNECT ROOM TEMP  HIGH LIMIT MOTOR LOCK Fig.4
Operation Switch [
Timer Switch B e D e
Tip-over Switch —oN I 7|.OFF R O D
High Limit Switch —ToN - 777|_|777 77777777777777777777777777
Fueling Lo OFF
Primary
Flame Rod Detect No Detect
Secondary
Flame Rod No Detect
Room Disc
Thermistor Set Temp. = RTH onn 32°C< RTH Set Temp. = RTH
,,,,,,,,,,,,,,,,,,,,,, et ¥ ¥ ]
Burner
Thermistor
Operation Lamp I'"'l |
Timer Lamp
Fuel Lamp
Ventilation Lamp
Timer Clock A Y N N R IR B
Lamp JE e A AN N A R R DU B ! e ____
Igniter
Fuel Pump T23
FTATTTTT
Blower Motor 3 3
I O U Y S S S S A O B LN I D

Circulation
Fan Motor
Buzzer
Display

E-2 E-5 E-1 E-7 E-0 E-8

Fuel Pump Blower Motor Circulation Fan Motor

4: High 5: Full 3: High

3: Med - High 4: High 2: Med

2: Med 3: Med - High 1: Low

1: Med - Low 2: Med

1: Med - Low

NOTE : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 156, SRE 166, SRE 176

LOST FLAME
(During Combustion) FUELING VENTILATION Fig.5
Operation Switch
Timer Switch OFF
Tip-over Switch ON
High Limit Switch ON
Fueling Lo Hi
Primary
Flame Rod Detect No Detect Detect No Detect Detect
Secondary
Flame Rod No Detect
Room .
Thermistor Set Temf- -2°C
Burner 0.33kQ <BTH<85kQ (SRE 156, 166)
Thermistor 1.77kQ <BTH<100kQ (SRE 176)
Operation Lamp |
Timer Lamp S dlTe S e
] S R L. I S D Ll
Fuel Lamp
Ventilation Lamp
Timer Clock
lamp B T o ol 7 A e et I B e - - -
Igniter |
Fuel Pump 4 3 4 4
I I I e <J26, ] L
Blower Motor 4 5 3 3 4 5 4 5
Circulation 116
Fan Motor 3 3 3
Buzzer 1 M
Display TS5
E-6 .
Display
T26
<> ) ) Memory the resistor value
After Fuel Pump Blower Motor Clrculgtlon Fan Motor of Burner Thermister Display
T35 4: High 5: Full 3: High after T13
3: Med - High 4: High 2: Med
2: Med 3: Med-High 1: Low The safety
1: Med - Low 2: Med de\(lce 1S
activated.
1: Med-Low

NOTE : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 156, SRE 166, SRE 176

INSUFFICIENT
PRE-HEAT
(BURNER THERMISTOR DISCONNECT)

Fig.6

Operation Switch

Timer Switch

Tip-over Switch

High Limit Switch

Fueling

Primary
Flame Rod

Secondary
Flame Rod

No Detect Detect

Room
Thermistor

Burner
Thermistor

Set Temp. + 2 °C

Operation Lamp

1.77 kQ <BTH <100 kQ (SRE 176)

Timer Lamp

Fuel Lamp

Ventilation Lamp

Timer Clock
Lamp

0.33kQ <BTH < 85 kQ (SRE 156, 166)

BTH > 20 kQ"1
BTH > 100 kQ"?

1 (SRE 156, 166)
*2 (SRE176)

Igniter

Fuel Pump

Blower Motor

Circulation
Fan Motor

Buzzer

Display

F-1

Pre-set
Timer

Fuel Pump
4: High
3: Med - High
2: Med
1: Med - Low

Start
Timer

Blower Motor
5: Full
4: High
3: Med - High
2: Med

1: Med - Low

Circulation Fan Motor

3: High
2: Med
1: Low

NOTE : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 250

NORMAL OPERATION Fig.1
Operation Switch
Timer Switch OFF
Tip-over Switch ON
High Limit Switch ON
Fueling OFE
Primary
Flame Rod No Detect Detect No Detect
Room
Thermistor Set Temp. -2 °C > RTH Set Temp. +2 °C < RTH
Burner
Thermistor
BTH <100 kQ 1.77 kQ < BTH < 200 kQ

Operation Lamp
Timer Lamp

0 P Y4 R
Fuel Lamp R 27| |
Ventilation Lamp 31 18
Timer Clock T41
Lamp I O R e« PR S O I R
Igniter
Fuel Pump
Blower Motor

Circulation T1
Fan Motor < > 341 2
Deodorizing
Pump
Buzzer
Display 15
Fuel Pump Blower Motor Circulation Fan Motor
4: High 5: Full 4: High
3: Med - High 4: High 3: Med - High
2: Med 3: Med - High 2: Med
1: Med - Low 2: Med 1: Med - Low
1: Med - Low
L: Low

Note : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 250

IGNITION FAILURE

LOST FLAME

Fig.2

Operation Switch

Timer Switch

Tip-over Switch

High Limit Switch

Fueling

Primary
Flame Rod

Room
Thermistor

Burner
Thermistor

Operation Lamp

Timer Lamp

Fuel Lamp

Ventilation Lamp

Timer Clock
Lamp

Igniter

Fuel Pump

Blower Motor

Circulation
Fan Motor

Deodorizing
Pump

Buzzer

Display

E-2

E-2

Fuel Pump Blower Motor
4: High 5: Full
3: Med - High 4: High
2: Med 3: Med - High
1: Med - Low 2:
1: Med - Low
L: Low

Circulation Fan Motor
4: High
3: Med - High
2: Med

Med 1: Med - Low

Note : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 250

INSUFFICIENT
PRE-HEAT Fig.3
Operation Switch
Timer Switch OFF
Tip-over Switch ON
High Limit Switch ON
Fueling OFF
Primary No
Flame Rod Detect Detect

Room
°C<
Thermistor Set Temp. + 2 °C < RTH
Burner
Thermistor BTH>950kQ U
Operation Lamp
Timer Lamp
Fuel Lamp
Ventilation Lamp
—dEe—Ty) PlE—————— TQ —————— P e m e e ettt m e m e E et E e E e m e e e e — - - -
‘II_'imer Clock T2 I
amp -rt-=--=-- i B Y el B B e e e e e i
Igniter
Fuel Pump 3 2

Blower Motor

Circulation
Fan Motor
Deodorizing
Pump
Buzzer
Displa
play F-1
Fuel Pump Blower Motor Circulation Fan Motor
4: High 5: Full 4: High
3: Med - High 4: High 3: Med - High
2: Med 3: Med - High 2: Med
1: Med - Low 2: Med 1: Med - Low
1: Med - Low
L: Low

Note : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 250

ROOM
QUASI- THERMISTOR
FLAME  TIP-OVER DISCONNECT

EXCESSIVE

ROOM TEMP  HIGH LIMIT

BLOWER
MOTOR LOCK

Fig.4

Operation Switch

Timer Switch

Tip-over Switch

High Limit Switch

N 5] 55 O PR
_Jon_ | LoFA
SqON_ Lo

Fueling OFF OEF
Primary

Flame Rod Detect No Detect

Room Disc:

) _ RTH >32 °C _
Thermistor Set Temp. = RTH ngtn v High Room Temperature V Set Temp. = RTH
Burner
Thermistor
Operation Lamp |
Timer Lamp
Fuel Lamp
Ventilation Lamp
Timer Clock
Lamp I D A R R AU DU AR DU R N I
Igniter
Fuel Pump T23

R !
I
Blower Motor P 3 b s !
1
Circulation
Fan Motor
Deodorizing
Pump
Buzzer
Displa
piay E-2 E-5 E-1 E-7 E-0 E-8
Fuel Pump Blower Motor Circulation Fan Motor
4: High 5: Full 4: High
3: Med - High 4: High 3: Med - High
2: Med 3: Med - High 2: Med
1: Med - Low 2: Med 1: Med - Low
1: Med - Low
L: Low

Note : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 250

Ventilation Lamp

LOST FLAME
(During Combustion) FUELING VENTILATION Fig.5
Operation Switch
Timer Switch OFF
Tip-over Switch ON
High Limit Switch ON
Fueling OFF 11 oNn_
Primary No
Flame Rod Detect No Detect Detect No Detect Detect Detect
Room
Thermistor Set Temp. -2 °C
Burner
Thermistor 1.77 kQ < BTH < 200 kQ
Operation Lamp
peraton Lamp | [~ + w1
Timer Lamp T30
----——-»-}—4— ----- g U [N d-=-F-=
> T40
Fuel Lamp

Timer Clock
Lamp

Igniter

T37 |

Fuel Pump

Blower Motor

Circulation
Fan Motor 4 126 4
Deodorizing T16
Pump
Buzzer "_Jm
Display T15 g
E-6 Display Displ3
Fuel Pump Blower Motor Circulation Fan Motor
T26 4: High 5: Full 4: High Memory the register The safety
3:Med-High  4: High 3: Med - High value of Burner device is
After 2: Med 3: Med - High 2: Med Thermister after T13 activated.
T35 1: Med - Low 2: Med 1: Med - Low
1: Med - Low
L: Low

Note : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 250

INSUFFICIENT
PRE-HEAT

(BURNER THERMISTOR DISCONNECT)

Fig.6

Operation Switch

Operation Lamp

Timer Switch

Tip-over Switch | N

High Limit Switch | oy Less than T14
Fueling OFE

Primary

Flame Rod No Detect

Room

Thermistor Set Temp. +2 °C
Burner

Thermistor

Timer Lamp

Fuel Lamp

Ventilation Lamp

Circulation
Fan Motor

Deodorizing
Pump

Timer Clock
Lamp II."."
Igniter |
Fuel Pump 3 5 1
T T44
3 3 2 1 L 3 3
Blower Motor .1 __ | - . o

Buzzer

Display

Timer

Pre-set Start

Timer

Fuel Pump
4: High
3: Med - High
2: Med
1: Med - Low

Blower Motor

Circulation Fan Motor

5: Full 4: High

4: High 3: Med - High
3: Med - High 2: Med

2: Med 1: Med - Low
1: Med - Low

L: Low

Note : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 260

Operation Lamp

Timer Lamp

Fuel Lamp

Ventilation Lamp

Timer Clock
Lamp

Igniter

NORMAL OPERATION Fig. 1
Operation Switch
Timer Switch OFF
Tip-over Switch ON
High Limit Switch ON
Fueling Lo
Primary No No
Flame Rod Detect Detect Detect
Secondary
Flame Rod Detect
Room
Thermistor Set Temp. -2 °C> RTH Set Temp. + 2 °C <RTH
Burner
Thermistor BTH 1.77 kQ < BTH < 100 kQ

Fuel Pump

Blower Motor

Circulation P
Fan Motor h
Buzzer "
Display «< ™ >
Fuel Pump Blower Motor Circulation Fan Motor
4: High 5: Full 3: High
3: Med - High 4: High 2: Med
2: Med 3: Med - High 1: Low
1: Med - Low 2: Med
1: Med - Low

NOTE : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 260

IGNITION FAILURE

LOST FLAME(After Ignition)

Fig.2

Operation Switch

Timer Switch

Tip-over Switch

High Limit Switch

Fueling

Primary
Flame Rod

Secondary
Flame Rod

Detect

Room
Thermistor

Burner
Thermistor

Operation Lamp

Less than 6 °C

Timer Lamp

Fuel Lamp

Ventilation Lamp

A
Y
A
Y
A
\4
A

Y

Timer Clock
Lamp

Igniter

Fuel Pump

Blower Motor

Circulation
Fan Motor 3 3
Buzzer
Display E-2 E2
Fuel Pump Blower Motor Circulation Fan Motor
4: High 5: Full 3: High
3: Med - High 4: High 2: Med
2: Med 3: Med - High 1: Low
1: Low 2: Med
1: Med - Low

NOTE : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 260

SECONDARY FLAME ROD

INSUFFICIENT PRE-HEAT

Fig.3

Operation Switch

Timer Switch

Detect

OFF
Tip-over Switch ON
High Limit Switch ON
Fueling Lo
Primary
Flame Rod No Detect Detect No Detect
Secondary
Flame Rod No Detect
Room
Thermistor Set Temp. - 2 °C <RTH
Burner
Thermistor 450 kQ < BTH <950 kQ

Operation Lamp l ‘
Timer Lamp
Fuel Lamp T8 T8
o ] " More” A < A
Ventilation Lamp than T1
- - e e T32 | T e Bk T e S
Timer Clock
Lamp [ R b __|o______lL______
Igniter | |
Fuel Pump 2 3 4 2 1 1
N R <« 110 o | _L______
Blower Motor
2 2 3 4 5 3 2 1 1 5
Circulation _I_I_
Fan Motor 3
,,,,,,,,,,,,,,,,,, s .2 _____ 1 __|._3
Buzzer
Display E9 E1
Fuel Pump Blower Motor Circulation Fan Motor
4: High 5: Full 3: High
3: Med - High 4: High 2: Med
2: Med 3: Med - High 1: Low
1: Low 2: Med
1: Med - Low

NOTE : This time chart will vary according to set condition.

-46-



TIME CHART : MODEL SRE 260

ROOM
QUASI- THERMISTOR EXCESSIVE BLOWER
FLAME  TIP-OVER DISCONNECT ROOM TEMP  HIGH LIMIT MOTOR LOCK Fig.4
Operation Switch [
Timer Switch B e D e
Tip-over Switch —oN I 7|.OFF R O D
High Limit Switch —ToN - 777|_|777 77777777777777777777777777
Fueling Lo OFF
Primary
Flame Rod Detect No Detect
Secondary
Flame Rod No Detect
Room Disc
Thermistor Set Temp. = RTH onn 32°C<RTH Set Temp. = RTH
,,,,,,,,,,,,,,,,,,,,,, et ¥ ¥ ]
Burner
Thermistor
Operation Lamp I'"'l |
Timer Lamp
Fuel Lamp
Ventilation Lamp
Timer Clock A Y N N R IR B
Lamp JE e A AN N A R R DU B ! e ____
Igniter
Fuel Pump T23
FTATTTTT
Blower Motor oA 2
I O U Y S S S S A O B LN I D

Circulation
Fan Motor
Buzzer
Display

E-2 E-5 E-1 E-7 E-0 E-8

Fuel Pump Blower Motor Circulation Fan Motor

4: High 5: Full 3: High

3: Med - High 4: High 2: Med

2: Med 3: Med - High 1: Low

1: Med - Low 2: Med

1: Med - Low

NOTE : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 260

LOST FLAME
(During Combustion) FUELING VENTILATION Fig.5
Operation Switch
Timer Switch OFF
Tip-over Switch ON
High Limit Switch ON
Fueling Lo Hi
Primary
Flame Rod Detect No Detect Detect No Detect Detect
Secondary
Flame Rod No Detect
Room .
Thermistor Set Temf- 2°C
Burner 1.77 kQ <BTH <100 kQ
Thermistor
Operation Lamp |
Timer Lamp S dlTe S e
] N L S O |-
Fuel Lamp
Ventilation Lamp
Timer Clock
lamp B e el 4 e et et T e - - -
Igniter | l
Fuel Pump 4 2 3 4 4
I I I e 260 ] L
Blower Motor 4 5 2 2 3 4 5 4 5
Circulation 116
Fan Motor 3 3 3
Buzzer 1 M
Display TS5
E-6 .
Display
T26
<> ) . Memory the resistor value
After Fuel Pump Blower Motor Circulation Fan Motor of Burner Thermister Display
T35 4: High 5: Full 3: High after T13
3: Med - High 4: High 2: Med
2: Med 3: Med-High 1: Low The safety
1: Med - Low 2: Med de\(lce IS
activated.
1: Med-Low

NOTE : This time chart will vary according to set condition.
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TIME CHART : MODEL SRE 260

INSUFFICIENT
PRE-HEAT
(BURNER THERMISTOR DISCONNECT)

Fig.6

Operation Switch

Timer Switch

Tip-over Switch

High Limit Switch

Fueling

Primary
Flame Rod

Secondary
Flame Rod

No Detect Detect

Room
Thermistor

Burner
Thermistor

Set Temp. +2 °C

Operation Lamp

Timer Lamp

Fuel Lamp

Ventilation Lamp

Timer Clock
Lamp

Igniter

Fuel Pump

Blower Motor

Circulation
Fan Motor

Buzzer

Display

Pre-set
Timer

Fuel Pump

4: High
3: Med - High
2: Med
1: Med - Low

Start
Timer

Blower Motor
5: Full
4: High
3: Med - High
2: Med

1: Med - Low

Circulation Fan Motor

3: High
2: Med
1: Low

NOTE : This time chart will vary according to set condition.
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3.3 SPECIFICATIONS.

Specifications
Item Test Item gsg %ggu SRE 176 SRE 250 SRE 260 Remarks.
3.3.10OTIMINGO O O O g g
o O O O g g
3.3.1-1[Pre-heat timing 1 (T1)O 40 + 3 sec.] 40 + 3 sec.] 50 + 4 sec.] 60 + 5 sec.O Burner Thermistor < Pre-heat
mg O O O O shorted resistance (See 3.3.4-1)0
o O O O g g
3.3.1-2[0Pre-heat timing 2 (T2)O 90 + 8 sec. 90 + 8 sec. 150 = 10 sec. 0 | 150 = 10 sec.00 | Room Thermistor = 6 °C (See
no O O O O 3.3.3-6), Burner Thermistor = O
mg O O O O Pre-heat shorted resistance (See
o O O O g 3.3.4-1)0
o O O O g g
3.3.1-3[Pre-heat timing 3 (T3)O 150 = 10 sec.0 | 150 = 10 sec.00 | 210 = 15 sec. 00 | 180 = 10 sec.0 | Room Thermistor < 6C (See
mg O O O O 3.3.3-6) At ignition of timer
mg O O O O operation. However, at pre-heat
mg O O O O timing 2 and 3, when Burner
mg O O O O Thermistor after pre-heat timing 1
mg O O O O does not exceed pre-heat
mg O O O O shortened resistance, ignition
o O O O a starts.[]
o O O O g g
3.3.1-40Pre-purge timing (T5)0 10 = 2 sec.O 10 £ 2 sec.O 10 + 2 sec.O 10 + 2 sec.O O
o O O O g g
3.3.1-5[]Fan Motor delay timing 13 £ 2 sec.O 13 £ 2 sec.O 13 + 2 sec.O 13 + 2 sec.U O
0(T6)0 O O O 0 O
o O O O g g
3.3.1-6[Safety timing when started |40 + 3 sec.] 40 + 3 sec.] 40 = 3 sec.O) 50 £ 4 sec. O O
0(T7)0 O O O 0 O
o O O O g g
3.3.1-70Initial state timing (T8)O 150 + 10 sec.J | 150 + 10 sec.0 | 150 + 10 sec. O | 150 + 10 sec.0 | Burner Thermistor detects pre-
no O O O O heat shortened resistance.[]
o O O O g g
3.3.1-8[Forced Med.-High burning |40 + 3 sec. 40 + 3 sec.] 200 + 15 sec. 150 = 10 sec. O
(timing (T9)O O O (forced Med. (forced Med. O
mg O O burning timing) 0 burning timing)d| O
o O O O g g
3.3.1-90Forced High burning timing | 110 = 10 sec.0 |110 + 10 sec.d |---0O ---0 Max.O
0(T10)0 20 + 3 sec.] 20 + 3 sec.] ---0 --- Min.O
no O O O Unless Main Circuit Board detects
mg O O O Secondary Flame Rod at forced
mg O O O Med.-High burning timing, it
mg O O O performs High burning until it
mg O O O detects the secondary flame.
no O O O However, it takes at least 20 sec.
mg O O O to change burning mode after
mg O O O Secondary flame is detected.
O O O O Unless the flame is detected
O O O O within 110 sec., Main Circuit
O O O O Board displays E-9 and stops

because of an error. O
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Specifications

Item Test Item gsg iggm SRE 176 SRE 250 SRE 260 Remarks.

3.3.1-100) Blower Motor post-purge 15+ 2 sec. 15+ 2 sec. 30+3sec. O 30 = 3 sec.] No Blower Motor post-purge is
(timing 1 (T11)0 O O O O available before Fuel Pump is
0o O O O O turned on. The Blower Motor is at
ag O O O O full rotation until initial timing.O)
oo O O O g g

3.3.1-110) Fan Motor post-purge 90 + 7 sec.O0 90 + 7 sec.O0 150 £ 10 sec. 0 | 150 £ 10 sec.O0 | O
Otiming (T12) O O O 0 0 O
oo O O O g g

3.3.1-12[) Burner Thermistor 20 min. + 80 20 min. + 80 20 min. + 80 20 min. = 80 When Power Button is turned on
[l detection timing (T13)0 sec.O sec.O sec. [ sec.l] and after T13 timing, Burner
0o O O O O Thermistor starts to detect.
0o O O O O However, when it is in continuous
ag O O O O operation, timing starts from the
ag O O O O beginning of the second pre-heat.
ag O O O O Therefore, Additional High burning
ag O O O O and Low burning can be
ag O O O O performed.O]
oo O O O g O

3.3.1-13[] Setting Possible timing 10 £ 2 sec.d 10 + 2 sec.Od 10+ 2sec. O 10 + 2 sec.O 0
0(T14)0 O O 0 0 O
oo O O O g g

3.3.1-14[) Refueling timing (T15)0 10min. + 60sec.[]10min. + 60sec.[J10min. + 60sec. [10min. + 60sec.[After displaying the remainder of
ag O O O O burning time, Information Display
ag O O O O flashes (countdown from 10). A
ag O O O O fuel lamp turns on and flashes
0o O O O O after countdown.O
oo O O O g g

3.3.1-15[) Refueling warning timing  |120+9sec.d |120+9sec.0 |120+9sec.d |120+9sec.d |Timing at which buzzer B sounds
0(T16)0 O O O O as a Refueling warning.O
oo O O O g O

3.3.1-160) Burning change timing 30 £ 3 sec.] 30 £ 3 sec. 60 £ 5 sec. 60 £ 5 sec.O] 0
0(T18)0 O O 0 0 O
oo ] O O g g

3.3.1-170 Motor lock timing (T23)0 |5+ 2 sec.O 5+ 2sec.0 5+ 2sec.00 5+ 2 sec.0] After Non-detection of motor
ag O O O O timing (T28). O

3.3.1-180) Pump delay timing (T24)0 |3+ 2 sec.O 3+2sec.0d 5+ 2sec.00 5+ 2sec.0] 0
oo ] O O g g

3.3.1-190) Blower Motor delay timing |3 + 2 sec.O 3+2sec.0d 5+ 2sec.00 5+ 2sec.0] 0
0(T25)0 O O 0 0 O
oo ] O O g g

3.3.1-200) Buzzer 5 sec. (T26)0 5+ 2sec.0 5+ 2sec.0 5+ 2sec.00 5+ 2sec.0] Buzzer C sounds (E-6,
ag O O O O ventilation), or buzzer B sounds
ag O O O O repeatedly 5 sec. (flame
ag O O O O extinguish for refueling).O
oo ] O O g g

3.3.1-21[) Blower Motor post-purge |90 + 7 sec.[] 90 + 7 sec.O0 150 £ 10 sec.O0 | 150 + 10 sec.O0 | Max.O
(timing 2 (T27)0 4+2sec.0d 4+2sec.0d 10 + 2 sec.O 10 + 2 sec.OJ Min.O
0o O O O O However, unless Main Circuit
ag O O O O Board detects (less than detected
ag O O O O current) Primary flame within 4

sec., it immediately stops
(Insufficient current was detected)
(when BMP (blower motor post-
purge) is set to 0).
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Specifications

Item Test Item ggg iggm SRE 176 SRE 250 SRE 260 Remarks.

3.3.1-22[] Non-detection of motor 5+ 2sec.00 5+ 2sec.0] 5+ 2sec.00 5+ 2sec.00 O
[lock timing (T28)0 O O O O O
oo O O O g g

3.3.1-23[) Response to lost flame 3 sec. orless[] |3 sec.orlessd |3sec.orlessd |3sec.orlessd |0
[(timing (T30)O O O O O O
oo O O O g g

3.3.1-24[) Post-heat timing 1 (T31)0 |40 + 5 sec.O] 40 £ 5 sec.] 40 + 3 sec.(Min.)d| 5045 sec.(Min.)[ When pre-heat timing ends at T1,
0o O O O O and when Main Circuit Board is
ag O O O O started by Burner Thermistor.[]
oo O ] O g O

3.3.1-25[) Post-heat timing 2 (T32)0 |80 + 9 sec.O] 80 £ 9 sec.] 80 + 9sec.(Max.)| 660 + 60sec.C] | When pre-heat timing ends at T2
ag O O O (Max.)O and T3(however, when timing is
ag O O O O P3 after forced Med.-High Burning
ag O O O O (forced Med. burning - SRE 250)
ag O O O O (T9) or is changed to P2, itis
oo O ] O g T31).0
oo O ] O g O

3.3.1-26[) Burning changing safety 300 + 20 sec.[] | 300 + 20 sec.[] | 300 + 20 sec.00 | 300 + 20 sec.0] | Timing at which no ventilation is
(timing (T33)0O O O O O performed if timing is changed by
ag O O O O High and Low burning after T13
ag O O O O ends. However, upper and lower
ag O O O O limits of BTH (Burner Thermistor)
ag O O O O are detected at this timing.O]
oo O ] O g g

3.3.1-270) Fixed burning timing (T34)0 5 min. + 20 sec.[]5 min. + 20 sec.[]5 min. + 20 sec.[J5 min. + 20 sec.[JFrom 15 min. after Power Button
0o O O O O is turned on.O
oo O ] O g O

3.3.1-28[] Lost flame detection timing | 30 + 3 sec.[ 30 £ 3 sec.] 30 £ 3 sec.d 30 £ 3 sec.d Timing at which primary flame
0(T35)0 O O O O detection level is changed after T7
ag O O O O timing ends.O
oo O O O g g

3.3.1-290) Blower Motor post-purge |30 + 3 sec.[ 30 £ 3 sec.] 60 + 5 sec.] 30 £ 3 sec.d If selected by changing Main
[timing 4 (T37)00 O O O O Circuit Board, T37 will be
ag O O O O performed whether primary flame
ag O O O O is detected or not (when BMP is
ag O O O O setto 1).0
oo O O O g g

3.3.1-300) Additional High burning 2hrs.£6min.0 |2 hrs. 6 min.0O|---0 ---0 Min. time from the time at which it
(timing (T39)0 O O O O restarts Additional High burning
[ (except SRE250, 260)0 O O O O after the end of Additional High
ag O O O O burning.O
oo O O O g g

3.3.1-31[) Refueling recognition 3+2sec.0d 3+2sec.0d 3+2sec.0 3+2sec.0 Time from detection of Refueling
(timing (T40)O O O O O to time when Fuel Lamp is turned
0o O O O O on, or time from non-detection of
ag O O O O low fuel to when Fuel Lamp is
0o turned off.
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Specifications

Item Test Item Remarks.
oRE 128 SRE 176 SRE 250 SRE 260

3.3.1-32(] Forced Med.-High burning |- - -0 ---0 20 £ 3 sec. ---0 Med.- High burning timing after
(timing (SRE 250) (T41)0 (O O O O Fuel Pump is on. Blower Motor
0o O O O 0 delay (T25)0
oo O O O g g

3.3.1-33[) Deodorizing Pump OFF ---0 ---0 2+1sec. O ---0 Time from when Main Circuit
(timing (SRE 250) (T42)0 |O O O O Board starts to extinguish the
0o O O O O flame to the time when
ag O O O O Deodorizing Pump is turned on.O
oo O O O g g

3.3.1-34[) Deodorizing Pump ON ---0 ---0 3+2sec. O ---0 O
Jtiming (SRE 250) (T43)0 |0 O O 0 0
oo O O O g g

3.3.1-35[) Pre-heat extension timing |30 + 3 sec.[] 30 £ 3 sec.] 30 £ 3 sec. 30 £ 3 sec.d O
0(T44)0 O O O 0 0
oo O O O g g

3.3.1-36[] Flame current undetected |10 * 2 sec.[J 10 + 2 sec.O] 15+ 2 sec.O0 15+ 2 sec.00 Time from when Main Circuit
(timing (T45)0 O O O O Board passes T25 to the time
0o O O O O when flame current is not
0o O O O O detected, when Main Circuit
ag O O O O Board stops burning after T35.0
oo O ] O g g

3.3.1-370) Relay stuck detection 20 min.+ 80sec.[120 min.*+ 80sec.[120 + 80 sec.J | 20 min.x 80sec.[JTime from when operation stops
[(timing (T46)0 O O O O to the time when relay stuck is
ag O O O O judged. O
oo O O | g g

3.3.1-38[] Cleaning operation timing |- - -0 ---0 2 hrs. £ 6 min.O | 2 hrs. £ 6 min. 0| Time from when High burning
[(T48)0 O O O O starts to the time when cleaning
ag O O O O operation is started.(J
oo O ] | g g

3.3.1-39[) Heater post-purge timing |30 + 3 sec.[] 30 £ 3 sec.] 30 £ 3 sec. 30 £ 3 sec.d Timing at which heater pre-purge
0(T50)0 O O O O is performed when the operation
ag O O O O is stopped.O]
oo O ] O g O

3.3.1-40) Stand-by timing (T51)00 5 min. + 20 sec.[]5 min. + 20 sec.[]5 min. + 20 sec.[J5 min. + 20 sec.[JTime taken to change to Stand-by
ag O O O O saving mode when Power Button
0o O O O O is turned off.0]
oo O ] O g g

3.3.1-410) Initial refueling timing 2+1sec.dd 2+ 1 sec. 2+ 1 sec. 2+ 1 sec. T52 is started when pump is
0(T52)0 O turned on. O
oo O |
oo O g
oo
oo
I
I
I
I
I
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Remarks.

Item Test Item Specifications

3.3.2[JFLAME DETECTOR O O
no O
no O

3.3.2-1[1Detected current (Primary |0.6 uA or more (recommended value: 0.3 uA or more)O]
[IFlame Rod)O O
no O
no O
no O
no O
no O
no O
no O
no O
no O
no O
Bg E SRE 1%e0 SRE 176 SRE 250 SRE 260
no 0mo = 0.3 uA 0.7 £ 0.3 uAl 1.2+ 0.3 uA 0.7+ 0.3 uA
mo 01.0+0.3puA 0.7+ 0.3 pA 1.2+ 0.3 uA 0.7+ 0.3 uA
mo 01.0+0.3puA 0.7+ 0.3 uA 1.0+ 0.3 uA 0.7+ 0.3 A
mo 00.7 + 0.3 uA 0.7+ 0.3 pA 1.0+ 0.3 uA 0.7+ 0.3 A
oo 0072 0.3 pA 0.7=0.3 A 1.02 0.3 pA 0.7+ 0.3 pA
mo 01.0+0.3puA 0.7+ 0.3 pA 1.1 £ 0.3uA 0.4 +0.4 A
no O
no O
no O
no O
3.3.2-2[JAllowable rod leak 1.5 MQ or moreld

[Iresistance (Primary Flame | O
Rod)0 O
no O
no O

3.3.2-3 | Detected current

(Secondary Flame Rod)

0.6 uA or more (recommended value: 0.3 uA or more)

Meter:Y okogawa 2011-SB2

(class1, range 3 uA) usedl

O

until T35 (3.3.1-28). U

Quasi flame is detected only when

flame detector starts. Unless

current is detected until T7 (3.3.1-

6) repeat it (return to pre-heat). If

it is still not detected at T7, E-2 is

displayed. If detected current is

less than 0.3 uA at T7 to T35, E-2

is also displayed. O

O

O

O

O

After T350

Additional High burningC

High burningd

Med.-High burningO

Med. burningd

Med.-Low burning

Low burningd

* Unless flame current detection
of the following items meets
condition, E-6 is displayed.[

O

0 Q—|>|—/\/\/—. dummy

0 s5566N  4.7MQO

* At the condition of detected O
current 0.6 uA or more(d

O

If it is detected more than 2 sec.

at timing of T9 (3.3.1-8), O

T10 (3.3.1-9) will not be

performed. If it cannot be

detected more than 2 sec., E-9

error is displayed. (SRE 156, SRE

166, SRE 176)

3.3.3IROOM THERMISTOR [
il

3.3.3-10Max. set temperatured |
ilw

ilw

il

3.3.3-20Min. set temperatured |
ilw

ilw

o

Use Thermistor B constant 4100.00
The Resistance at 28 °C is 10kQ.0
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Item Test Item Specifications Remarks.

3.3.3-3[IDifferential O 1+0.5deg.O O
[IMax. temperature settingl] | (0.50 + 0.34 k@, - 0.33 k) (SRE 156, SRE 166)01 | Settemperature 28°C 0 |
mo (0.46 +0.18kQ,-0.14kQ) (SRE176)0 0
mo (046 +0.18kQ,-0.14kQ) (SRE250)0 0
mo (052+034kQ,-034kQ) (SRE260)0 0
(IMin. temperature settingl] | (1.18 + 0.90 kQ, - 0.87 k) (SRE 156, SRE 166)01 | Settemperature 6°C 0 |
mo ((124+078kQ,-066kQ) (SRE176)0 0
mo ((124+078kQ,-066kQ) (SRE250)0 0
mo (123+093kQ,-090kQ) (SRE260)0 0
333-4lfHigh room temperature / (O | o
[IOperating temperature[] O E-7ison.O
(ISet temperature: other |27, +2.3°C, -2.8 °C (9.12, +1.25 k@, -0.90 kQ) (SRE 156, SRE 166)0(0
(ithan 6 °C O 28,+2.5°C,-2.7°C (8.72 +0.96 kQ, -0.92 kQ) (SRE 176)0 O
mo 28,+2.5°C,-2.7°C (8.72, +0.96 kQ, -0.92 kQ) (SRE 250)01 O
mo 25,+2.7°C,-2.3°C (10.0, +1.13 kQ, -1.15 kQ) (SRE 260)01 O
[ISet temperature:other 6 °CLJ21, +2.2 °C, -2.4 °C (12.06,+1.45 k@, -1.16 kQ) (SRE 156, SRE 166)00 =
mo 25,+2.5°C,-2.4°C (10.0, +1.18 kQ, -1.08 kQ) (SRE 176)0 O
mo 22,+2.3°C,-2.8°C (115, +1.64 kQ, -1.17 kQ) (SRE 250)0 O
mo 22,+2.4°C,-2.3°C (1151, +1.32 kQ, -1.21 kQ) (SRE 260)01 O
3.3.3-5(Broken wire detectedl]  |570, + 640 kQ, - 220 kQ(SRE 156, SRE 166)0
mo 540, + 350 k@, - 250 kQ(SRE 176)0
mo 540, + 350 k@, - 250 kQ(SRE 250)0
mo 590, + 620 k@, - 210 kQ(SRE 260)0
333-6(Preheat shortened ~ |6.0 = 2.2 °C (25.50, + 3.06 kQ, - 2.77 kQ) (SRE 156, SRE 166)11
(resistancel] 16.7:1.8°C (2454, +2.43kQ, - 2.20kQ) (SRE 176)0
mo 16.7+1.8°C (2454, +2.43kQ, - 2.20 kQ) (SRE 250)0
mo 54:22°C(26.32,+3.23kQ, - 2.80 kQ) (SRE 260)0
3.3.3-7Room Thermistor burning | Refer to figure on the rightc
[lcontrold O
iljm u] 1 HighO
no O 2 Med. - High
no O 3 Med.O
po o 4 Med. - Low
no O
no O
no O
mo ad Note 2: If room temperature is
no O less than 16 °C, Med.-Low
mo ad burning is not performed (for
mo ad tolerance, see 3.3.3-3)0
mo Low burning control If Main Circuit Board is changed to

set room temperature: 0

1) After T13 (3.3.1-12) O

2) Room temperature is 18 °C or
higher. O

3) When room temperature
increases by 4 °C or higher
than set temperature.O
If three conditions mentioned
above are met, Low burning will
be performed. However, Low
burning is not performed during
Save Mode operation. [

4) Room temperature is 17 °C or
less. O

5) When room temperature is set
temperature plus 3 °C. When
either of the two conditions is
met, Low burning is changed to
Med.-Low burning.

Oo0oo0oogooadg
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3.3.3-8[]
I
I
I
I
I
E

3.3.3-9[1

e N s Y e Y s S e Y s S e B s

3.3.3-10

Initial control for Room
Thermistor burningO

OO Ooooag

Save mode operation(]

OO ooooooaad

Additional High burning
operation (PH operation)
(except SRE 250, O

SRE 260)

High burningd

O

Med.-High burning
Med.-Low burningd
O

O
O
]
4

I+

1.5 deg.

Regarding set temperature 1 °C or
less O

Lessthan 1°Cto0°Corless O
More than 0°C O

However, if room temperature is
less than 16°C, Med.-Low burning
vaiII not be performed.O

When room temperature
increases by 4 °C higher than set
temperature, Save Mode flame
extinguish is performed. When
room temperature decreases to
less than set temperature during
Save Mode flame extinguish,
Main Circuit Board resumes
EPeration.D

If Main Circuit Board is changed
to set temperature (3.3.9-4), when
the following conditions are met
after Burner Thermistor Detection
Timing (T 13) (SRE 250:Additional
High burning timing (T39)), Main
Circuit Board enters Additional
High burning operation.Cl

1) Room temperature is less than

10°C.O0

2) Set temperature is 5 °C higher

than room temperature.O

3) Main Circuit Board does not

perform Additional High
burning after starting operation
(including Save Mode ignition)
operation (including safety
ignition) or it passes Additional
High burning timing (T39) after
Additional High burning
operation is finished (however,
it does not count Additional
High burning timing (T39)
during cleaning operation,
burning lock, and refueling
extension). O

* When the condition mentioned
above is exited within 5 min., it is
subject to normal temperature
control. O

* If there is any forced burning
condition (burning lock, refueling
extension), forced burning has
priority. Also, if there is forced
burning during PH operation,
Main Circuit Board must pass
Additional High burning timing
(T39) for PH operation.[

* Main Circuit Board does not
perform Additional high burning
during refueling extension.J

* Burning lock in Additional High
burning mode shall be P4 lock.
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Specifications

Item Test Item gsg iggm SRE 176 SRE 250 SRE 260 Remarks.
3.3.4[BURNER THERMISTORO | O O O g g

mo O O O g g

3.3.4-1[JPre-heat shortened 20 = 3.0 kQO 100 + 14 kQ[ | 100 =14 kQO |450+78kQ0 |0
[Iresistancel] O O O O O
mo O O O g g

3.3.4-2[Lower-limit resistance after |0.33 + 0.16 kQO|1.77 = 0.43 kQO| 1.77 = 0.43 kQO| 1.77 = 0.43 kQO| O
120 min. O O O O g g
mo O O O g g

3.3.4-3[]Upper-limit resistance after | 85 + 12 kQQO 100 + 14 kQ[ | 200 =30 kQO |100+14kQO |0
120 min.O O O O g g
mo O O O g g

3.3.4-4[Resistance at insufficient | 900 = 125 kQ[O |950 = 126 kQO | 950 = 126 kQO | 950 + 126 kQO | O
(ipre-heatO O O O O O
mo O O O g g

3.3.4-5[JResistance at insufficient |20 = 3.0 kQO 100 + 14 kQO | 100 = 14 kQO | 450 = 78 kQO | If value of Burner Thermistor is
Minitial pre-heatd O O O O insufficient initial resistance at
mg O O O O insufficient initial pre-heat or less
mg O O O O in the beginning of pre-purge
mg O O O O timing T5, Main Circuit Board will
mg O O O O not detect F-1 broken wire.
mo O O O g

3.3.4-6[]Post-heat shortened --- --- --- 15+ 1.7 kQO
[Iresistancel]

no
3.34-7

F-1 broken wire detection

When Power Button is on, value of BTH (Burner Thermistor) is converted to that of LSB: A O
When pump is on, value of BTH is converteted to that of LSB: B

After pre-heat extension(30 sec.), when pump is on, value of BTH is converted to that of LSB: B' .
B + 2(LSB) is met when pump is on, Main Circuit Board performs pre-heat extension. If A <B' + 2(LSB)

is met , it displays F-1. However, there is no detection for re-ignition (repeat). In addition, it does not
perform hot start during pre-heat extension. Extended time for pre-heat shall be 30 sec.

Burner thermistor detection circuit (No. 10 pin of microcomputer)

Sequence is as follows:

Operation[J
start

'
—_—

No. 10 pin of0

microcomputer Hi

Blower Motord Fuel PumpQO
ON ON

Lo

O

T8 end

Initial state timingd)  Burner thermistor(]
Detected for 20 min.

Detected resistancel]
R19 + R18

R19

Hi

R19 + R18

For Lo: 10 kQ, for Hi: 10 k2 + 510 kQ (resistance for CPU read)

Lo

Extinguishing
fl

ame
'

SRE 156, 166, 176

Hi

No. 10 pin ofd

'

T

i

|

.
microcomputer Hi '
i
i
|
i
i
|

Detected resistancel]
R19 + R18

R19 + R18

For Lo: 10 kQ, for Hi: 10 k2 + 510 kQ (resistance for CPU read)

No. 10 pin ofd
microcomputer

Detected resistancel]
R19 + R18

R19
MAX 660 sec.

R19 + R18

R19

Lo

SRE 156, 166, 176

Hi

R19

Lo

SRE 260

Hi

For Lo: 15 kQ, for Hi: 15 k2 + 910 kQ (resistance for CPU read)

R19
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Item

Test Item

Specifications

Remarks.

3.35

VENTILATIONO

Ooo0ooOoo0ooOooooooooooooooooOooag

Formula

After T13(3.3.1-12), Main Circuit Board ventilates Burner Thermistor as it changes. 0
However, when it is in repeat operation, it counts timing from the beginning of the second
pre-heat.O]

Z : Value of safety operation (LSB) O

BTH20 : Value of Burner Thermistor after 20 min. (LSB) O

RTH20 : Value of Room Thermistor after 20 min. (LSB) O

RTH : Value of present Room Thermistor (LSB) O

BTH : Value of present Burner Thermistor (LSB) [0
O
Formula of calculating the value of LSB [

BTH=Bth/ (R+Bth)x256 0O

BTH20 = Bth20/ (R + Bth20) x 2560

RTH = Rth/ (Rrth + Rth) x 2560

RTH20 = Rth20/ (Rrth + Rth20) x 2560

R: Partial-pressure resistance for CPU read (Burner Thermistor)O

Bth20: Resistance(kQ) of Burner Thermistor after 20 min. (at T13) O

Bth: Resistance (kQ2) of present Burner Thermistor [

Rth20: Resistance (k2) of Room Thermistor after 20 min. (at T13) O

Rth: Resistance (kQ) of present Room Thermistor [

Rrth ; Partial-pressure resistance for CPU read (Room Thermistor) O

]

SRE 1560 | SRE 1760
E SRE 166 SRE 250 SRE 260
0 RO 10 kO 15 k[ 15 kQO
1 Rrth 23.2 kQ[ 22 k@O 24 kQ0
0

SRE 156, SRE 166, SRE 176, SRE 250.0
Z = BTH20 + (RTH-RTH20-B)/ 4+ C+D (LSB) O
O
For SRE 156, 1660
B:B=0(LSB) 0
C: Correction values (LSB) during 20-minute burning O

Burning(l HighO | Med.-Highll Med.O | Med.-Low(|
C 0 5 15 15

Oo0oogoo

D: Correction values (LSB) during present burning according to the following table O

Burning(ll HighO | Med.-Highll Med.O | Med.-Lowl] Low[
D 75 60 30 10 15

Oo0oogoo

For SRE 176 O
When B is 20 min. (at T13) and burning condition is high burning, formula shall be
BTH20-50. However, when BTH20 < 50, it shall be B = 0. In other burning types, it
shall be B = 0. (LSB)U
0
C: Correction values (LSB) by state of 20 min. burning (T13) O

BLLnLning[] High[ | Med.-Highll Med.O | Med.-Low(]
Yc 35 35 35 25
0
ad

D: Correction values (LSB) by present burning according to the following table

Burning(ll HighO | Med.-Highll Med.[0 | Med.-Low(] Low[
D 50 25 15 10 10
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3.35-1

=

IFor safety operation

(Universal regardless of models) O
BTH=Z+5(LSB) O
Ventilation lamp turns on and buzzer C sounds (T26).

Item Test Item Specifications Remarks.
no SRE 250 O For SRE 156,
no Z = BTH20 + (RTH-RTH20)/ 4+C+D(LSB) O
no O
mo C: Correction values (LSB) during 20 min. burning (T13) 0O
qo Bltningll HighO | Med.-Highl Med.[I | Med.-Low]
po e 5 20 35 40
no O
mo D: Correction values (LSB) during present burning according to the following tablel]
qo U | Burningdl HighO |Med.-Highll Med.O | Med.-LowT] LowD
po Ul b 85 40 0 0 0
no O
no O
no SRE 260 O
no Z = BTH20 + (RTH- RTH20-B)/ 4+60+RTH/ D (LSB) O
no O
mo B: Correction values (LSB) during 20 min. burning (T13) 0O
no High Burning = BTH20-20 O
no Med. burning = BTH20-40 O
mo Low and Med.-Low burning=0 0O
mo D: Correction values (LSB) during present burning according to the following table O
oo U | Burningl] HighO |Med.-Highl Med.O | Med.-Low) LowO
oo O D 4 8 16 256 16
no O
no O
I
I
I
I
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3.3.6[JINDICATION O

po

3.3.6-1 Operation Lamp O

oo
no

3.3.6-200 Timer LampO

oo
po

3.3.6-30 Fuel LampO

oo
no

3.3.6-4[] Ventilation LampO

0o

oo
po

3.3.6-50 Clock Indication Lamp{

oo
no

3.3.6-6] Temperature Indication

[ LampO
mg

3.3.6-70 Timer Indication Lamp

no

3.3.6-80 Key-Lock (Childproof lock)

[ LampO
mg

3.3.6-90 Colon LampO

oo
no

3.3.6-100 Information Display

[ Indicationd
oo
oo
oo
oo

3.3.6-1100 Error Codel

Oooooooogogooogoao

0

po

I
I
I
I
I
I
I
I
I
I
I
I
I
I
il
1i[m]

3.3.6-12[] Burning Mode Indication[]

Oo0oooao

0

no

I
I
I
I
I
I
I
no

3.3.6-13[) Save Mode Lamp

I

Specifications
O
O
Flashing: Under pre-heat, O
Lighting: Under operation and Save Mode flame extinguish. *Operation lamp is in static drive.[]
O
Lighting: During timer standby, during timer burning, after timer burning. O
Flashing: During time setting by timer O
O
Flashing: Low fuel safety operation, during refueling extension. O
Lighting: Warning for low fuel. O
O
Flashing: Function for displaying ventilation in ventilation safety mode (currently
displayed are BTH and value calculated for ventilation). O
Lighting: Function for displaying ventilation (20 min. burning displayed, 20 min. BTH displayed) O
O
Flashing: Time setting enabled O
Lighting: Current time displayed
O
Flashing: Set temperature adjustable (during operation) O
Lighting: Set temperature displayed (during operation)
O
Flashing: During time setting by timer[
O
Flashing: Burning locking (3.3.9-14)0
Lighting: During Key-Lock (childproof lock) operation [
O

Flashing: Current time displayed, O
Lighting: Time is displayed on timer, and current time is not set.(J
O

Stop: Flashing: Current time and timer' s time setting enabled, O
Lighting: Current time, timer' s time, error code displayed (3.3.6-11)0
Operation: Flashing: -0
Lighting: Displays set temperature and room temperature, and displays[]
remaining burning time during low fuel. O

E-O:
F-0:
E-1:
F-1:

Overheat protection device activates. [0

Recovery from power failure, RAM check, backup power is dead. O

Broken wire of Room Thermistor [

Broken wire of Burner Thermistor, Burner Thermistor running short of Preheat,

Burner Thermistor running short of initial preheat O

E-2: Initial lost flame, quasi flame detection [

E-5: Anti-earthquake unit operation (is one second slower than safety operation) O

E-6: Lost flame O

E-7: High room temperature [

E-8: When motor lock, Blower Motor high rotation and Upper / Lower limit frequency are
detectedO

E-9: Secondary Flame Rod not detected (except Model SRE 250, SRE 260)

Bar (— —)indication: When extinguish flame with Power Button turned on, other than

Flashing mentioned above(except during timer standby, during

burning by timer). 0O

Refer to 3.3.9-12 on page 68.0
O

PH: Additional High burning 0O

P4: High burning O

P3: Med.-High burning O

P2: Med. burning 0O

P1: Med.-Low burning O

PL: Low burning 0O

PO: Stop (Only Power Button ON is displayed)

See 3.3.9-10 on page 67.00
O

lighting under Save Mode operation[]
O
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3.3.6-14

Room temperature(]
Indicating specificityd

0

o0

10

20

30

40

50

60

70

8]

o0

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

32

SRE 156, SRE 166

0.742.1°C or lessO

1.6+2.1°C or less[J

2.5+ 22°CO
3.3+2.2°CO
4.2+2.2°CO
5.1+2.2°CO
6.0 =2.2°CO
6.9+ 22°CO
7.8+22°CO
8.7 +2.2°CO
2.3 °ch

2.20

2.3,
10.5 = 2.2I:ICD

9.6 £

11.5+2.3°CO
2.3,

12.4 = Z.ZDCD

13.4 +2.3°CO

2.4,
143 = 2.3I:ICD

2.4,
15.3 = 2.3I:ICD

255
16.3 = 2.4I:ICD

255
17.3 = 2.4I:ICD

2.6,
18.3 = 2.4I:ICD

2.6,

19.4 + 250

co
205+ 2.6°CO
21657 CO
22.7:58co
23.9x2.8°C0
250+ 39:cO
263 39°CO

3.2,
275« 2.9I:ICD

- 30.17 kO

36.32 - 28.77 kQO

34.59 - 27.44 kQO

32.96 - 26.17 kQO

31.41 - 24.97 kQO

29.95 - 23.82 kQO

28.56 - 22.73 kQO

27.25 - 21.69 kQO

26.00 - 20.70 kQO

24.80 - 19.74 kQO

23.67 - 18.83 kQO

22.58 - 17.96 kQO

21.55-17.13 kQO

20.56 - 16.32 kQO

19.61 - 15.55 kQ[O

18.70 - 14.81 kQO

17.83 - 14.10 kQO

17.00 - 13.41 kQO

16.20 - 12.75 kQO

15.42 - 12.11 kQO

14.68 - 11.50 kQO

13.97 - 10.90 kQO

13.28 - 10.33 kQO

12.62 - 9.78 kQO

11.98 - 9.24 kQO

11.36 - 8.72 kQO

10.76 - 8.22 kQO

10.18 - 7.73 kQO

9.63 - 7.26 kQO

9.09 - 6.80 kQO

8.56 - 6.36 kQO

8.06 - 5.93 kQO

7.57 - 5.51 kQO

1.4+1.8°C or lessO

23+1.8°CO
3.2+1.8°CO
40=18°CO
4.9+1.8°CO
5.8+1.8°CO
6.7+ 1.8°CO
7.6+1.8°CO
8.5+1.8°CO
9.4x1.8°CO

1.8 °cO

104 = 79

11.3+1.9°CO
12.2+1.9°CO
13.2+1.9°CO
2.0,
141 = 1.9DCI:I

2.0,
15.1 = 1.9DCIZI

16.1+2.0°CO
17.1+2.0°CO

2.1,
18.1 = 2.ODCD

2.1,
19.1 = 2.0[ICD
20.2+2.1°CO

2.2,
212 = 510
2.3
2.10

2.4
234 = 290

24,
24.6 = 230

25
2.40

2.6
27.0 = >ar]

2.7
28.3 = 250

2.8
29.6 = 2.6DCD

2.8-
31.0= 2.7DCI:I

3.0.
324 = 2.8DCD

31,
2.8t

3.2
35.4 = 30 cO

co
22.3 = cO
cO
co
25.8 = cO
cO

co

33.8 =

SRE 176

- 29.67 kQO

34.32 - 28.29 kQO

32.68 - 26.97 kQO

31.13 - 25.73 kQO

29.67 - 24.55 kQO

28.29 - 23.42 kQO

26.97 - 22.35 kQO

25.73 - 21.32 kQO

24.55 - 20.35 kQO

23.42 - 19.41 kQO

22.35 - 18.52 kQO

21.32 - 17.66 kQO

20.35 - 16.84 kQO

19.41 - 16.05 kQO

18.52 - 15.30 kQO

17.66 - 14.57 kQO

16.84 - 13.87 kQO

16.05 - 13.20 kQO

15.30 - 12.55 kQO

14.75 - 11.93 kQO

13.87 - 11.33 kQO

13.20 - 10.74 kQO

12.55 - 10.18 kQO

11.93 - 9.64 kQO

11.33-9.12 kQO

10.74 - 8.61 kQO

10.18 - 8.12 kO

9.64 - 7.64 kQO

9.12 - 7.18 kQO

8.61 - 6.73 kQO

8.12 - 6.30 kQO

7.64 - 5.88 kQO

7.18 - 5.47 kQO
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3.3.6-14

Room temperature(]
Indicating specificityd

0

o0

10

20

30

40

50

60

70

8]

o0

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

300

310

32

SRE 250

0.1+2.2°C or lessOd
0.9x2.2°CO
1.8x2.2°CO
2.7+22°CO

3.6+ 2.2°CO
45+2.2°CO

5.4 +2.2°CO
6.3+2.2°C0
7.2x22°CO
8.1x2.2°CO
9.0x2.2°CO
9.9x22°CO

108 53CO
11723 °cO
12.7£2.3°CO
13.6 = 5°3°CO0
14.6 = 5°3°CO0
15.6 = 53 °CO0

25,
16.6 = 2.4I:ICD

2.6,
17.6 = 2.4I:ICD

2.6,
18.7 = 2.5I:ICD

19.8 =+ 2.6°CO
2.7,

20.9 = 2.6I:ICD

22.0+2.7°CO

3.3
231= 3_1§D

29,
24.3 = 2.7I:ICD

3.0.
255 = 2.8I:ICD

3.1,
26.8 = 2,9|:|CD

IEICD

28.1 +

o}
O

29.5 =

30.9 = cO

IEICD

°’cO

323 =

WW WW WW NN W
U100 W~N N oo ON
:

33.9=

-31.21 kQO

37.57 - 29.76 kQO

35.78 - 28.38 kQOJ

34.09 - 27.07 kQ0O

32.50 - 25.83 kQO

30.98 - 24.64 kQO

29.55 - 23.52 kQO

28.19 - 22.44 kQ0O

26.89 - 21.41 kQO

25.66 - 20.43 kQO

24.48 - 19.48 kQO

23.36 - 18.58 kQO

22.29 - 17.72 kQO

21.27 - 16.89 kQO

20.29 - 16.09 kQO

19.35 - 15.32 kQO

18.45 - 14.58 kQO

17.58 - 13.87 kQO

16.75 - 13.19 kQO

15.96 - 12.53 kQO

15.19 - 11.89 kQO

14.45 - 11.28 kQ[O

13.74 - 10.69 kQO

13.05 - 10.11 kQO

12.39 - 9.56 kQO

11.75 - 9.02 kQO

11.13 - 8.50 kQO

10.54 - 8.00 kRO

9.96 - 7.51 kQO

9.40 - 7.04 kQO

8.86 - 6.58 kQ[

8.34 - 6.14 kQO

7.83 -5.70 kQO

SRE 260

0.1+ 2.2°C or lessO
0.9+2.2°CO
1.8+2.2°CO
2.7+2.2°CO
3.6+ 2.2°CO
45=x22°CO
5.4 +2.2°CO
6.3+2.2°CO
7.2+2.2°CO
8.1+2.2°CO
9.0+2.2°CO
9.9 +2.2°CO

2.3,
10.8 = 55CO

2.4 °cO

11.7 = 550

12.7+2.3°CO

24,
13.6 = 2.3DCEI

24,
2.30CH

255
15.6 = 2.3DCD

255
16.6 = 2,4DCD

26,
2.4t

260
18.7 = 2.5DCD

14.6 =

17.6 =

19.8 = 2.6°CO)

2.7 °c

20.9 = 260

22.0+2.7°CO

2.9
23.1= 2.7§D

2.9
24.3 = 2.7DCD

-31.21 kQO

37.57 - 29.76 kQO

35.78 - 28.38 kQO

34.09 - 27.07 kQO

32.50 - 25.83 kQO

30.98 - 24.64 kQO

29.55 - 23.52 kQO

28.19 - 22.44 kQO

26.89 - 21.41 kQO

25.66 - 20.43 kQO

24.48 - 19.48 kQO

23.36 - 18.58 kQO

22.29 - 17.72 kQO

21.27 - 16.89 kQO

20.29 - 16.09 kO

19.35 - 15.32 kQO

18.45 - 14.58 kQO

17.58 - 13.87 kQO

16.75 - 13.19 kQO

15.96 - 12.53 kQO

15.19 - 11.89 kQO

14.45 - 11.28 kQO

13.74 - 10.69 kQO

13.05 - 10.11 kQO

12.39 - 9.56 kQO

11.75 - 9.02 kQO

11.13 - 8.50 kQO

10.54 - 8.00 kO

9.96 - 7.51 kQO

9.40 - 7.04 kQO

8.86 - 6.58 kQ[J

8.34 - 6.14 kQO

7.83-5.70 kQO
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3.3.7 [OPERATION PANELO
no

3.3.7-1[]Power Buttond

no

no

3.3.7-2[1Tact SW(any buttons
[lexcept Power Button)O
no

3.3.7-3[ Timer ButtonO

10

N e Y e Y s e Y e Y s e Y s Y e e Y s e Y e Y s e Y e Y s e Y s Y e B e Y

O
O
Once Power Button is pressed, buzzer A sounds and operation starts. When pressed
again, it extinguishes the flame (lock type). O
O
When Tact button is pressed, buzzer A sounds. 0
O
O
In operation]
1) If current time and timer are not set: O
Timer Button will not operate. 0
2) If current time is already set and timer is not set: [
Operation stops, Information Display bar indication is on, colon lamp turns on, and
Timer Lamp flashes. If UP or DOWN Button is not pressed within 10 sec., a timer
error will occur. If UP or DOWN is pressed while Timer Lamp is flashing (within 10
sec.), the lamp flashes, setting is 0:00, and setting can be changed. After 10 sec.,
Clock Lamp and Timer Lamp will turn on, and timer will be in standby. O
3) If current time and timer are already set:(]
Operation stops, timer indication flashes, and Timer Lamp flashes. While Timer
Lamp is flashing (10 sec.), timer setting can be changed. After 10 sec., Clock Lamp
and Timer Lamp go on, and timer will be in standby.]
O
During stop 0O
4) If current time and timer are not set: [
Timer Button will not operate. O
5) If current time is already set and timer is not set: [
Information Display bar indication is on, colon lamp turns on, and Timer Lamp
flashes. If UP or DOWN Button is not pressed within 10 sec., setting returns to
current time. If UP or DOWN Button is pressed while Timer Lamp is flashing (10
sec.), Information Display is indicated as 0:00 and setting can be changed. After 10
sec., setting returns to current time. Also, when Power Button is turned on while
Timer Lamp is flashing, setting returns to 3) above and timer will be in standby. O
6) If current time and timer are set: [
Timer setting flashes, and Timer Lamp flashes. While Timer Lamp is flashing (10
sec.), timer setting can be changed. After 10 sec., setting returns to current time.
When Power Button is turned on while Timer Lamp is flashing(10 sec.), setting
returns to 3) above and timer will be in standby.
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3.3.7-4[1Min., DOWN Button(J When temperature displays: O
mo Press this button once to change temperature setting. If pressed within 10 sec.,
mo temperature decreases by one degree. [
mg O
mo When current time and timer displayed: O
mo Press this button once to change current time and timer. If pressed within 10 sec., clock
mg increases one min. Press this button more than one sec. to fast-forward the clock. If
mo time is not set when this button is pressed, the setting will become 0:00 (buzzer sounds
mo only once when this button is held down). O
mg O

3.3.7-5[1Hour, UP Button[d When temperature displays: O
mo Press this button once to change temperature setting. If pressed within 10sec
mo temperature increases by one degree.l]
mg O
mo When current time and timer displayed: O
mo Press this button once to change current time and timer. If pressed within 10 sec., clock
mg increases one hour. Press this button more than one sec. to fast-forward the clock. If
mo time is not set when this button is pressed, the setting will become 0:00 (buzzer sounds
mo only once when this button is held down).O
mg O

3.3.7-6[lExtension Button] When Refueling Remaining time displayed: Starts Fuelling Extension Operation (Refuel
M(SRE 176)0 Extension Operation. Please refer to 3.3.9-5)0
mo When Error message displayed: Displays the time when the unit stopped by error.0]

O O O

3.3.7-71Key-Lock (Childproof Press this button more than 3 sec. starts the Key-Lock (Childproof Lock) operation.
[lLock) Buttond During Key-Lock (Childproof Lock) operation, any buttons except Power Button (OFF)
mo and Key-Lock (Childproof Lock) Button does not work even if they are pressed. If the
mo operation is in Key-Lock (Childproof Lock) operation, press this button more than 3 sec.

O O releases Key-Lock (Childproof Lock) operation.C]

O O O

3.3.7-8[1Save Mode Button[] Press this button once changes to Save mode operation and press this button again
[(except Oslo, SRE 701, releases Save mode operation.
[ISRE 702 and SRE 703)0 (O
mg O

3.3.8 [CIRCULATION FAN CDAdditional High burning, O

I
I

IMOTOR CONTROLO
10

O

O

Fan motor half-wave
control setting

0
. . . Full rotation
OHigh, and Med.-High burning:[0 O

OMed. burning: O 7:1 controld

OMed.-Low and Low burning: 3:1 control

O
When Circulation Fan Motor half-wave control setting is enabled (3.3.9-3), fan motor
post-purge operates as follows: [

g . 3sec. 1 2sec.: 8 sec. : .
0 : ! : 5 5
d Half-EIE

0 b7 [vave | a1 7:1

o LT

O : - :
0 ' Fan Motor Post Purge Timing (T12) '
O

However, if the Circulation Fan Motor stops due to an abnormality (except for stop for
refueling) and until initial state timing T8 ends, fan motor post-purge half-wave control
mentioned above will not be performed.

Full-wave

Fan Motor Post Purge Timing (T12)
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3.3.9[ADDITIONAL FUNCTIONSO
mng O
3.3.9-1[]Ventilation safe mode Ventilation safe mode setting can or cannot be used by TJ 10.0
[Isetting™] O
0o 0 Safe mode valuell Z + 200 z0
4o 0 TJ10 X (e}
mng O: With element, X: Wthout element[]
mng O
3.3.9-2[lLow burning settingl Low burning setting can or cannot be used by TJ 4.0
EE E Low burning setting Existencel] Not existencell
s 0 TJ4 X O
mng O: With element, X: Wthout element[]
mng O
3.3.9-3[ICirculation Fan Motor half- | Circulation Fan Motor half-wave control setting can or cannot be used by RX2
[lwave control settingl resistance. The following BMP1 and BMP2 settings can also be set by RX2.0
EE E RX2 0O BMP setting O FM half-wave control setting(]
4o 0 1 kO BMP10 o
4o 0 8.2 kQO BMP10 X
4o 0 13 kQO BMP20 o
4o 0 22 kQO BMP20 xd
4o 0 43 kQO BMPOU o
ilm 0 Release BMPO X
mng O: Existence, X: Not-existence(J
mng O
3.3.9-4 | Additional High burning Additional High burning setting can or cannot be used by TJ 3.0
setting (except SRE 250 O — - - - - :
and SRE 260) 0 Additional High burning setting[[] Not Existencel Existencel
0 TJ3 O X

O: With element, X: Wthout element
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3.3.9-5

= = S e =

Refueling extension setting

Refueling extension setting can or cannot be used by TJ 9.0
O
O
O

Refueling extension setting(l] Not Existencel Existencel
TJ9 O X

O: With element, X: Wthout element[]

O

When refueling extension setting is enabled, the Main Circuit Board operates as follows: [l

- When extension button is pressed while a warning for refueling is given (during a
countdown in refueling), the Main Circuit Board stops controlling burning with the room
thermistor, forcibly changes to Med.-Low burning (P1), and extends time for refueling.]
In addition, if Low burning setting is enabled, meeting the condition for Low burning
(3.3.3-7) allows Low burning (PL). If the condition for Save Mode flame extinguish is
met, the Main Circuit Board performs Save Mode flame extinguish. O

- When refueling is extended, the Fuel Lamp will flash.O

- To calculate extension time, multiply the number during refueling countdown by (X).
The value in parentheses depends on refueling extension time (the unit in sec. is
rounded off).00
For example: When the setting of refueling extension time is 6 times: [

If the refueling countdown is indicated as 10, extension time is 6 x 10=[ 60]
If the refueling countdown is indicated as 5, extension time is 6 x 5=[ 30] .

- The warning buzzer for refueling turns on every two min. after the countdown reaches
to 10 min.O)

- The countdown during refueling extension is also counted during pre-heat.Cl

- If refueling extension setting is enabled while burning is fixed, when extension button is
pressed, extension time for refueling is 6 times. However, burning remains at T13
timing, then changes to Med.-Low (or Low.) burning.O

- During Save Mode flame extinguish, refueling countdown is not counted.]

- To return to normal burning mode from refueling extension, either supply the heater
with kerosene so that the refueling sensor can be activated, or reset the Main Circuit
Board.[

- Even while refueling is extended, the Main Circuit Board performs forced High burning.O

- While refueling is extended, the Main Circuit Board cannot be set in burning lock mode.]

- Refueling extension is disabled in the following cases:[]

During burning lock, during child lock, while a Fuel Lamp is off or flashing, during Save
Mode flame extinguish. O
- Additional High burning timing (T39) is not counted while refueling is extended.

0O o
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3.3.9-6[] Refueling extension time Refueling extension time setting can be done by TJ 8.0
(I setting™l 6 times: Multiply 6 by refueling extension time.l
ao 5 times: Multiply 5 by refueling extension time[d
b0 - Refueling extension time setting(] 6 times[ 5 timesO
uo O

X O

uo O
ag O: With element, X: Without element(
uo O

3.3.9-70 Model settingd Model setting can or cannot be used by TJ 14, TJ 15, and TJ 16.0
E g E ModelO SRE 1560 SRE 1660 SRE 1760 SRE 2500 SRE 2600

TJ 140 xad xXa oo xXa oo

qo - TJ50 xad oo od Xo oo
qo - TJ6 X X X X O
uo O
ag O: With element, X: Without element(
uo O

3.39-8] Each model setting[J o Model SRE 156 | SRE 166 | SRE 176 SRE 250| SRE 260
4o U | Three-hour OFF functiond X0 X0 X0 X0 X0
oo U | smell Reduce Extinguish SystemO| ~ XO X0 X0 X0 X0
oo U | BM2 settingD X0 X0 X0 X0 X0
oo U | ventilation safety operation valued|  ZO z0 z0 z0 z0
oo U | Low burning settingD oo oo oo oo oo
oo U | EM half-wave control settingd oo oQ oo X0 X0
4o U | BMP settingd BMP 00| BMP 00 BMP 00 BMP 00 BMP 0O
oo U | BMP2 settingD X0 X0 X0 oo X0
oo U | Additional High burning settingd oo oo oo X0 X0
oo O Refueling extension settingd X0O X oo oo X0
oo O Refueling extension time setting[] 6 times[]| 6 times[] 6 timesC] 5 times[] 5 times[]
oo O Setting non-compliant with backupllCompliant] CompliantICompliant[ICompliantfiCompliant(]
oo U | save Mode switch circuitd oo oo oo oo oo
go U |rRx10 Opend | OpenO| Opend| Opend| OpenO
oo U | rx2 43k 43k 43k 13k 13k
uo O
oo O: Set, X: Not set[]
uo O

3.3.9-90 Primary Flame indication | When DOWN Button is pressed more than 3 sec. while the heater is in operation,
(functiond Primary Flame is indicated. However, the upper two digits indicate burning mode and
ao the lower two digits indicate the current of Primary Flame.Ol
uo O

3.3.9-10 | Burning mode indication When UP Button is pressed more than 3 sec. while the heater is in operation, burning

function

mode is displayed. See 3.3.6-12 on page 60.
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3.3.9-11[ Failure time indication In safety stop (safety and ventilation safety indicated with error code: E-X, F-X), when O
(functiond Extension Button is pressed more than 3 sec., (time from when Power Button is turned
ao on to occurrence of failure) is displayed. Failure indication time is calculated with the
ao following formula:Cl
ag Formulall
ag t: Failure indication time O
ao A, B, C, D Four-digit LED data values
jo : ‘alelclo]
uo Four-digit LEDO
ao t= (Ax1hour+Bx10min.+Cx1min. +Dx 10 sec.)O
oo However, 0 to 9 sec. are an error.lJ
ao Data is displayed in hexadecimal and the pattern is as follows:(
E g E | Datal’ [ od 1d 20 30 40 50 6d 7d sd o A b cd dd EJ Fd
| Hexadecimal |0 |1 [ 2 [3[4 |56 |7 |8]9]10]11][12]13]14]15]
uo O
uo O
3.3.9-12[] Error message back-up( | If UP Button and DOWN Button are pressed together more than 5 sec. when Power
ao Button is off, up to nine previous error codes will be flashed in order. The Clock
ao Indication Lamp and Colon lamp are off.0]
uo [ XEOD] or[ XFO (X = 1-9)0
ao [ XE--] (ventilation is in bar indication)(
ao When no error previously occurred: [ E] O
ao (Example: 1E- 0, 2F- 1)O
ao Stop for refueling is not indicated.[
uo O
3.3.9-13 | Ventilation indication When UP and DOWN Buttons are pressed together for 10 sec. while the heater is in

operation, the indication is changed.(]

O SEG 1,2 SEG 3,4
O C Set temperature ‘ Room temperature ‘ Normal temperature indication
(3)<: 20 min.burning state ‘ BTH20 ‘ Ventilation Lamp turns on.
2
‘ BTH ‘Value calculated for ventilation ‘ Ventilation Lamp flashes.
O

For BTH, BTH20, and the value calculated for ventilation (Z), see 3.3.5.00

For 20 min. burning state, see Burning mode indication function (3.3.9-10).00

O

Item (1) to (3) are displayed when UP and DOWN are pressed together for 10 sec.(

In this mode, the following items are enabled.(]

Flame display is possible.(]

Set temperature change, burning lock, timer setting, Key-Lock (Childproof Lock), and
Save mode are enabled. (the ventilation lamp indicates the states)

Displays the total value when Z +20.0

This function is canceled when the flame is extinguished, and when operation is
resumed, the temperature indication will return to normal.O]

When the heater does not pass T13, (1) [ P-00] (2)[ **00] are displayed (** indicate the
present BTH).O

During safety timing (T33) after passing T13, the value calculated for ventilation is [ 00] .
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-14[Burning lockO Maintains the present burning regardless of changed room temperature when Key-Lock
mo (Childproof Lock) Button and Extension Button are pressed together more than 5 sec.

mo This function is canceled when Key-Lock (Childproof Lock) Button is pressed more than
mg 3 sec. or Power Button is turned off.[]
mg O
-150Circulation Fan Motor When the power supply is turned on when F-0 is displayed, if the resistance of the
[Ipost-purge after recovery |Burner Thermistor is less than the following values, then a Circulation Fan Motor post-
[Ifrom a power failure] purge (T12) full-wave is performed.C]
gg E ModelO Resistance of a Burner Thermistor[]
ho 0 SRE 156, SRE 1660 85 kQ (3.3.4-3) or less[]
ho 0 SRE 176, SRE 250, SRE 260 100 kR (3.3.4-3) or less
mg O
-160Prevention of relay stuck(] |When a flame is extinguished (Power Button OFF, safety flame extinguish, timer waiting,
mo power-saving flame extinguish) and 20 min. pass by, if the resistance of a Burner
mo Thermistor is less than the following values, this function is enabled by Blower Motor P4
mo rotation and fan motor full-rotation. In addition, when the resistance is the following
mg values or more, it is disabled.O]
mo This applies to the following cases: [
mo If the heater is plugged in but does not operate after 20 min. and an error code is
mo displayed on the indicator.O]
mg O - -
Model( Resistance of a Burner Thermistor[]
gg E SRE 156, SRE 1660 85 kQ (3.3.4-3) or less[]
0o 0 SRE 176, SRE 250, SRE 260 100 k<2 (3.3.4-3) or less
mg O
-1700Fixed burning Maintains time and burning for T34 15 min. after the Power Button is turned on. When
mo burning mode is high and fixed, if the mode is changed, after 20 min., if the state of
mo burning changes, then burning switch safety will not have any influence.Cl
mg O
-18[Stand-by mode[ If the Power Button is turned off for 5 min., Information Display, colon, and time
mo indication LEDs will turn off. While the LEDs are off, pressing any key will return the
mo display to the current time. If left for an additional 5 min., the display will be turned off by
mo the Stand-by Mode.OI
mg O
-19 | Cleaning function (SRE Forcibly changes burning to Med. burning if High burning (including Additional High

250, SRE 260)

burning operation) is performed continuously more than two hours.

High

Med - High ----------

Med----------

2 hrs
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3.3.9-20

Check mode

* Indication
7SEG turns on " CL:05" (colon lamp flashes), and performs a countdown every minute.
It uses the right two digits to perform a countdown and displays it as " 04, 03, 02, 01" .
The temperature lamp will turn off.00
O
Relation between countdown for refuelingC
When a countdown for refueling is displayed in advance, it has priority. If a countdown
for refueling countdown is inserted while a cleaning function is indicated, it also has
priority. If a cleaning function is executed when countdown indication is terminated by
refueling, the remaining cleaning time is displayed.]
O
¢ Cancelling a cleaning function
If burning changes to Med.-High burning or less while a cleaning function is displayed,
the cleaning function will be cancelled. In addition, when burning is locked, a 2 hour
count is cleared. If the cleaning function is executed, burning will be locked, and the
cleaning function will be cancelled.C]
O
« Ventilation startC]
If the cleaning function is started, it will be performed in accordance with burning
change safety. O
O
O
Connecting Power plug while pushing Timer Switch to " ON" position, Check mode starts,
Procedureld
1. Connecting Power plug pushing Timer Button to " ON" position.[]
O
2. Buzzer, All the lamps light on for 5 sec.O
O
3. It checks Switch contact during 5 sec., it starts Check mode after item 4, if more than
one pulse are entered from all the tact switches. If contact switch will be entered
buzzer will be on for 100ms. If the contact of Tact switch is not entered for 5 sec., it
changes to Normal mode displaying " -- : --" (Bar Display). If any tact switch is
pressed, it counts 5 sec. again. Lamp will be lit until all the switch are confirmed
(except Save button and Extension button).[]
4. It displays the following value at the first of 4 figures of 7 seg.O]
" 30:-7" : SRE 1560
" 32:-7": SRE 1660
" 40:-7": SRE 1760
" 50:13" : SRE 2500
" 72:13" : SRE 2600
It displays time (min.) of starting Check point 1 at second figure. (It displays " --" (Bar
display) at second figure in case of first figure. It displays " 7" (13 for SRE 250, SRE
260) of 7 min. as initial value and it can be selected" 7" to" 5" ," 6" ," 8" ," 9",
"22" ("9","11"," 15", " 17" ," 22" for SRE 250, SRE 260) by Up and Down
Buttons. It does not display time during Check mode.
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5. Check mode operation (Disconnect power plug to stop Check mode)O
The difference of Normal operation and Check mode operation is as follows. All the
safety device activates at Check mode operation.[]

O

- No Additional High burning and Low burning(

- It operates at Forced High burnig]

- BM rpm (P4) is changed to Check point 1 for 20 sec. after 7 min. (13 min. for SRE 250,
SRE 260). Power button on. (Time can be set by the above procedure. At this
moment, It extinguishes displaying " - H" as defect if the value of FL (A) A/ D is more
than Lost flame detection of P4.0]

- Next it operates setting BM rpm to Check mode 2 as below illustration.(]

-" 00" displaysif" E-6" displays before Check point 1 to extinguish* (PASSED)O

- It extinguishes " L" as a defect if it does not extinguish at the following extinguish point.]

- The buzzer C keeps on buzzing " H" and" L" extinguish. The buzzer stops at Power
button OFF and stands by Check mode.

- It does not Save extinghuish although Save lamp is lit.0

- It does P4 burning after forced P3 burning for 30 min. Burning lock is possible. It
burning locks at P3 if it is P3 burning.O

- It displays room temperature up to 7 min. (13 min for SRE 250, SRE 260). at 20 °C
setting. Setting change is possible.[]

- 7 seg. Displays flame current after 7 min.[J

- Fuel extension does not activate. But it does refueling countdown.

- It activates Error display time. O

- It will be BMP1 setting at extinguishments during Check mode.

- The high temperature activation temperature is 36 °C during Check mode.

Modelsd O Check point 10 Check point 200
SRE 156, SRE 1660 2120 rpm0O 1650 rpm0
SRE 176 O 2200 rpm0O 1730 rpm0
SRE 250 O 2220 rpmO 1850 rpmO
SRE 260 2180 rpm 1900 rpm
Full rotation
1 sec.
---------------------------- {f----=---==-=-}----------- Normal P40
revolution
------------- Fq-------------f----------- Check point 1
----------- Check point 2

Extinguish displaying " L"

7 min. 1 i
20sec. . 20sec 20sec.! SRE 156, SRE 166, SRE 176
i 2min. | SRE 250.
ExtinguishO E ExtinguishO 10 min. E SRE 260.
displaying" H"} displaying" 00" !

i
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Item Test Item Specifications Remarks.

3.3.10 [BUZZER SOUNDUO The following explains the buzzers.[l O
O t on
Buzzer A, ton = 100 msQ .
O
O
O

g ) 1 sec.
Buzzer B, ton = 100 ms, toff = 100 msQO

O0o0oooag

1 sec.

Buzzer C, ton = 600 ms{J
ton

D 1

3.3.11IBACKUP IN CASE OF A | This function stores the current time, timer setting, temperature setting, backup in case
(POWER FAILURE of an error, and refueling count time. In the other situations, the function is cancelled.C]
0( EXCEPTOSLO, SRE |O
1701, SRE 702, SRE 703) (U

Oo0oo0ooooooooooooooaogoao

S e Y s N e N s AN s S e Y s S e Y s S e Y s Y s B e Y s S e Y s S s B s

Oo0oooao

uo O
3.3.11-10 Backup time( Ensured backup time should be 10 min.O
uo O
3.3.11-2 | Backup life 1. Average temperature of Main Circuit Board substrate used for one decade: 40 °C

(temperature near the backup capacitor).C]
2. Availability of Main Circuit Board' s substrate for one decade: 25 %0
3. Temperature range when using Main Circuit Board substrate: 25 to 55 °C
(temperature near the Backup Capacitor)[
If the conditions mentioned above are met, the life of the backup capacitor will be
ensured as follows:[J
Backup time: More than 10 min.O
Life: More than one decade
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7. INSPECTION AND REPAIR

¢ This Heater is provided with the self-diagnosis circuit by which

Display.

if the Heater operation becomes inoperable (unburnable) for some reason, inspection and repair can given according to “Error (E)”

Provide a spacing of
more than 2m around
the heater.

is displayed and the High  Limit  Switch
heater is extinguished. actuated.

Circulation Fan Cover is

covered with such as a
curtain.

Circulation Fan Cover is
caused with an

Give ignition after removing the

excessive amount of
dust.

Louver is plugged.

Air Duct is stained or
corroded.

cause.

Clean the Air Duct and polish
the assembling part of the High

Failure of the Circulation
Fan Motor.

Limit Switch.

Defective wiring

E

Failure of the High Limit

_S,_witch.

Repair and part replacement.

E

Internal temperature

See the [E:

rose due to an excessive

flow rate.

:
The failure of the Circulation Fan Motor may sometimes be caused by the
broken wire of the Circulation Fan Motor or by the defectively assembled
Fan which touches the neighboring part. The latter case can be corrected
by refastening the screws. The output voltage failure with the Main Circuit
Board may also cause the Circulation Fan Motor trouble. Use the tester to
check to see if the terminal of Circulation Fan Motor has an output of
AC 230 V (for High and Med-High combustion).(The above test is to be
given with the Circulation Fan Motor terminal as being connected.)

Circulation
Fan Motor

AC Voltage

|

Specifications for the High Limit Switch

Model Actuation

SRE 156, SRE 166, SRE 176, | Open at 90 °C+ 5 °C
SRE 250, SRE 260
If the High Limit Switch is caused with trouble, check to see if the contact

point has the proper electric conductance. The contact point is normally

ON-contact. If the curtain plugs the Air Filter, the High Limit Switch is -

. . o Continuity
actuated to stop the operation of the Heater. This stop operation is not a Test
miss-operation, but a normal operation. If this happens, carefully check the
installing place of the Heater. (Check the place where the trouble
occurred.) The trouble of an erroneous operation may be caused by the
direct sunbeams to which the Heater is subjected from the rear side of the
Heater or by the portional heat rise in the High Limit Switch due to the '
exterior air blow which is caused near its outgoing and incoming place. Ifa '
trouble that corresponds to this case occurs, change the installing position -
of the Heater.

Resume
Close at 70 °C+ 10 °C

-73-



| is displayed
and the Heater
is extinguished.

Soldered are in the
transfer part of the Main
Circuit Board is broken.

Soldering is to be
sufficiently given to the
Main Circuit Board.

Re-press the Power
Switch for ignition.

| is displayed Displayed at the Room thermistor or the Part replacement
and the Heater is same time of terminal is disconnected. correction.
extinguished. | ignition. | 5 ]

Resistance of the Room Thermistor.

Room temp.: approx. 25 °C Approx. 10 kQ

Room temp.: approx. 0 °C Approx. 35 kQ

- -
€‘ F— == Resistance

Range
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i is displayed and
the Heater is
extinguished.

Displayed after preheating
time.

Displayed when finishing
Forced Burning timing.

Lack of Burner
preheat.
Burner thermistor is

disconnected or terminal is

Igniter is not red-heated.

Igniter is disconnected.
i ith resistance failure.

Board

Defective Main Circuit

To be replaced, if not within

40-49 Q at a room temp. of
23 °C.

Part replacement.

ement.

The Flame check at initial burning (Initial condition) — T8 implies a time span of 2 minutes and thirty

seconds from the end of preheating (approximately 40 to 150 sec. — SRE 156, 166, 176, 710, 810;
approximately 40 to 180 sec. — SRE 186; approximately 60 to 80 sec. — SRE 260). After ignition is made,
a forced Med.-burning of 40 seconds will be followed.

Preheating Time

(40-150 sec. - SRE 156,166,176,710,810) Flame check at initial burning (Initial condition) — T8
(40-210sec. — SRE 186) (150 sec.) =
(60-180sec. — SRE 260)
< >« /
| |
Power Blower Pump
Button On On On
40 sec.
P
Forced Med.-Burning

The Igniter is red-heated in approximately 30 seconds

after pressing the Power Button.
check by tester to see if the resistance of the Igniter is

If this does not occur,

—

proper. If the Igniter does not show a resistance of 40 to

49 Q, change it with the new Igniter.

abnormal, the Main Circuit Board is assumed to be
defective. Check by measuring the output voltage on the
side of Main Circuit Board, which voltage must be AC
230V.

If the resistance of the Burner Thermistor is more than 950

If the Igniter is not

AC Voltage

| I

kQ after Forced Burning timing and yellow or white colored flames are
at more than 900 kQ (or if the Burner Thermistor temperature is lower

than approximately 160 °C), “

operation.

connected, this safety device is actuated.

Resistances of the Burner Thermistor:

will be displayed to stop the
If the Burner Thermistor is broken or the terminal is not

Thermistor Temperature

SRE 156
SRE 166
(Yellow)

SRE 176
SRE 250
SRE 260
(Orange)

Approx. 20 °C

Approx. 20 MQ

Approx. 120 MQ

Approx. 250 °C

Approx. 8 kQ

Approx. 58 kQ

Approx. 300 °C

Approx. 3.34 kQ

Approx. 25 kQ

Replacement or correction of
Burner Thermistor.

Resistance

A

o

Burner

)| Thermistor

]

' White / Yellow / Orange
Lead Wire

" Thermistor

Resistance
Range

Bushin
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E:2| is displayed and Displayed at the Initial abnormality of Flames are left inside of the Igniting operation after
burning extinguishes. same time of flame current. Burner. [k : a while.
ignition.
Primary Flame Rod is earthed Correct installation or
but leaks caused. part replacement.
Displayed after finishing of No Primary Flame Defective Transformer.
preheat repeat mechanism. Rod current was Part replacement
' detected.
Yes
Is the Fuel Pump applied with Defective Fuel Pump or Part replacement.
DC24V? | 5 plugged Fuel Nozzle.
Deterioration Nonconforming connecting Part replacement or
Burner Ring. [ or defective Main Circuit correction.
Board.
No
Broken wire for Ignitier or terminal Part replacement or
disconnected. correction.
Displayed while in forced Primary Flame Rod Nonconforming dimensions of Nonconforming earth
burning timing. current reduced. i ling Primary Flame Rod. installation and/or defective Correction
wiring.

If pressing the Power Button immediately after burning extinguishes, the Flame Detector is actuated to ~ The malfunction due to the broken wire of the Transformer

di bv which no ignition can be made. is to be checked by Tester as follows:
y 9 (1) Disconnect the Transformer.

. . L _— . (2) Apply the test pin of the Tester to the terminal of each
The REPEAT mechanism is provided to correct a miss ignition. If ignition cannot be made, the operation lead wire as shown in the following figure, to check to D

will automatically go over again. If this second ignition cannot be made, “E=2" will be displayed to stop see if the lead wire and related terminal are
operation. electrically conductive.

XU The expression of “no ignition” above implies that the Primary Flame Rod current is  (3) The connection of the lead wire and terminal must be
defective, if the above check shows non- or unstable

lower than 0.3 yA.
conductance. ‘ \ ‘
No ignition No ignition (4) If there is any electrical conductance found between
mad mad each of any of the two of the blue, green, yellow and BLUE || GREEN || YELLOW WHITE
Press . white lead wires, their connection must be wrong. AC 30V || Ac12v | | AC 140v AC 230V
“Power “E=2]" is displayed and
Switch” Preheating Ignition Preheating  Ignition Burning extinguished. |
[ ® ® ® @ > Measure the output of the output terminal for Fuel Pump. DC 24V is outputted
40-150 sec. (SRE 156, 166, 176) - .
50.210 sec. (SRE 250) 40 sec. 40 sec. 40 sec. between the yellow and the orange lead wires after preheating has been
60-180 sec. (SRE 260) completed.

The preheating time varies according to the temperature of Burner Thermistor.
The Operation lamp flashes during the preheating time.

If a silicon compound split hair coating liquid or a hair treatment solution is used in
the room while being heated by kerosene fan heater, the Primary Flame Rod and
the Burner Ring are deposited with white products on the surface of the Flame
Rods, which makes it unable to detect the flame current and thereby causing a YE,_,'_OW‘

No operation can be made if only the Flame Rod is stained with carbon. If,
however, the Primary Flame Rod and the Burner wall, or the Burner Ring are

connected with carbon, the Flame Detector is actuated. The easier tendency of miss ignition, or to cease the combustion. If this occurs, remove the white products orange | TROWN
carbon adhesion (as shown in the right figure) is caused by the Burner Ring from the Primary Flame Rod and the Burner Ring with the use of sand paper. Give RED
which is out of position, or by nonconforming air flow rate. this cleaning work by leaving the Primary Flame Rod being mounted to the Burner.



If the Igniter is broken or if the terminal is disconnected, the fuel is
fed into the Burner even without having the source of flames. Do
not, therefore, repeat ignition operation for many times, which
otherwise causes kerosene at the bottom of the Burner. It is,
therefore, necessary to completely remove kerosene as well as to
removing the cause of the trouble

Also refer to [ :

* The Heater operation may be stopped in a similar way to that
without flames, if the connector of the Flame Rod is not
connected securely.

* The Flame Rod is securely fixed to the Burner, after making sure
that the Flame Rod is provided with the Gasket properly. (See
page 28 for the details by model.)

is displayed and the The Tip-over Switch has

Primary
Flame Rod

% \ @ enm— -

& e
— T T TTe
——

//0’ ‘\‘0\

s

Primary Flame Rod

When an earthquake

heater is extinguished. been actuated.

occurs.

When moving the Heater
or tilting the Heater.

When the Heater is
subjected to a strong

Failure of the Tip-over

vibration or a shock.

Non-conforming wiring.

Give a re-ignition.

Switch.

(O7\ORN[®]N| No overhauling of the Tip-over Switch is permitted.

Repair or replacement of
the part.
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Tilted Burner Ring.

is displayed and Imcomplete  Combution Air Flow Regulating Used in a high level. Regulation
the Heater is Protector is actuated. Damper failure. '
extinguished. Ex E E
lugged Air Filter. Clean the Air Filter.
Expla -

Correction

Removed / Deformed

Pump flow rate.

Plugged Nozzle.

Plugged Pump Filter. Cleaning or part
replacement.

An excessive Pump flow rate

Pump failure.

Main Circuit Board Part replacement.

failure.

Flame Rod and Burner Ring
have been built with white
products. '

The Incomplete Combustion Protector always checks the condition of combustion, by monitoring the current of Primary Flame Rod after a time of 70 seconds elapses from Pump ON operation.
The following table shows the operating currents of the Primary Flame Rod in process of combustion.

Combustion State Flame A Current Digital Display
High burning Less than 1.0 pA A2

Med. High burning Less than 1.0 pA !

Med. Low burning Less than 0.7 pA BC

Low burning Less than 0.7 pA “

(See | 7. Flame Current Display Function |)

If a whistle sound is heard, it is assumed that the heating atmosphere has a considerably insufficient amount of air for proper combustion. Check to see if

Damper Position

Damper
38.5mm Stop Screw
r—_.l / Damper

Normal
Damper Position

in the adjustment of the Damper.

High Altitude Damper Position
SRE 176

The right drawing shows the standard adjustment of air rate, of which procedure is simple. The proper way of air adjustment is performed with the use of the
by adjusting the draft pressure at the lower part of the Combustion Chamber 8.4 to 9.4 mmH,O for SRE 156, SRE 166 and 9.6 to 10.8 mmH,O for SRE 176
250 and 4.0 to 4.6 mmH,0 for SRE 260. When using the simple procedure, adjust the draft pressure within the range shown in the left drawing which allows

(
-

SRE 156, 166 High Altitude

Damper
Position

High Altitude Damper Position

Model Lower than 800m level High altitude High Alttude Damper

SRE 156,166 38.5mm (Totally enclosed) | Totally opened Position Normal Damper Position
SRE 176 Totally enclosed Totally opened

SRE 250 Scale 2 Totally opened

SRE 260 Scale 6 Totally opened

SRE 260
SRE 250
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This Heater is so designed that it can be used at a ground level of up to 1300 meters;
however, if it is used at a level of higher than 800 meters, the draft adjustment needs to be
given. If the Heater is used above 800 meters, sufficient care is to b f tilati n,
since such level is in short of oxygen supply. See the section of &

Ask the consumers to clean the filter from time to time. The filter structure is so designed it
may not be affected by cotton dust to a certain extent, while powder or dust easily plugs the
filter, which results insufficient supply of air.

The Burner Rihg is inclined on the three pins, unless being installed in position. Emissions
are caused if the Ring is not in position.

If the Burner Mat is removed or deformed, an oil stagnation may be caused which may
instantaneously generates an excessive fuel flow with a whistle sound, as seen with a new
Burner. If this occurs, adjust the position of the Burner Mat |n such a manner that it closely
touch the burner bottom. See the section of

For cleaning the Fuel Pump, minute care is to be given not to cause the Pump with dust.
Clean the filter at the suction mouth and the discharge outlet with kerosene. The frequency
to determine the flow rate is controlled by the Main Circuit Board which is incorporated
inside of the CPU. Therefore, no flow check can be made by Pump itself.
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_08_

is displayed and the Room temp. became

Re-ignite  after room

heater is extinguished. higher than 32 °C.

Sunbeams hit the

temp. has been lowered.

sensing part of the
Room Thermistor

Move the Heater.

Part is to be replaced if not within 10.0

kQ + 5%.
Also see E
is displayed and the Blower Motor shows an Main  Circuit  Board Part replacement.
heater is extinguished. extraordinary high failure.
revolution.
Blower Motor stopped. Hall IC failure.
Wiring failure. Part replacement.
Blower Motor
malfunction.
rew fastening Correction.

If the Blower Motor shows an abnormally high revolution (which is not
controlled) in the Med, Med-Low or Low, the Main Circuit Board is
defective.

i‘h‘ most of t ‘e‘f

|Iure cases of the Blower Motor, the Heater stops its
8" as displayed, after the finish of preheating.
The failure of the Motor is caused by electric disconnection, defective

voltage of the Main Circuit Board, or output failure of the Hall IC.
occurs, measure the current or the voltage with the Tester.

If this
See the

Even if the Circulation Fan Motor is slightly inclined, it touches the blower
case and, therefore, becomes unable to rotate. This inclination is caused
by loose screw.



| is displayed and Excessive Air Safety ump flow rate. Fuel Nozzle Fuel Pump filter plugged. Cleaning and part
the Heater is Device. 2 plugged. replacement.
extinguished. E
Displayed at the finish of . Fuel Pump ) — |
Forced burning timing. malfunction. Main Qrcun Board Part replacement.
malfunction.
Blower Motqr shows‘an Main Circuit Board
high revolution. malfunction.
Nonconforming installation Earth installing failure Correction.
dimensions of the and nonconforming
Secondar Flame Rod. wiring.

See

In the timing (150 seconds) of the forced burning, the Heater compulsorily gives High burning after the finish of the
forced Med.-High burning until an electric current of the Secondary Flame Rod of higher than 0.3 pA is detected for

longer than 2 sec.

earthing side.

| Display.

Bar display (- -) VENT lamp flickers at Incomplete Burning The room  becomes Reignite after giving
flickers and the heater the same time. is  actuated. enclosed and the Heater sufficient ventilation.

is extinguished. starts operation.

Burner Thermistor failure. Correction or part
replacement.

improperly. |

Use at a place which is

Burner is _suddenly cooled subjected to direct air, such as
with cool air. the entrance of the room is to
be avoided.

FUEL lamp flickers at the 10 min. fueling timing is Ignition after refuelled
same time. finished.
No fuel flow because Reignition after draining.
water is pooled in the
Fuel Acceptance
Fitting .

: Since the lead wire is thin and, therefore, easily breakable, sufficient care is to be taken not to twist it.
If the Incomplete Combustion Preventive Device is used in an enclosed room for a long time of period, the The reference resistances of the Burner Thermistor are shown in the following table.

oxygen in the room will be short of oxygen in a level of O, vol. % = approx. 18%, to stop the operation. Since this thermistor is different by a model, use that which suits the model.

This Heater reads the temperature (by resistance) of the Burner Thermistor at twenty minutes after the starting Color of Lead Wire Temperature

operation and determines operation setting level, at the same time. The temperature (by resistance), room 250 °C 300 °C

temperature change, and the coefficient for combustion condition are calculated and monitored by micro- Orange 58 kQ 25 kQ

computer Blue 70 kQ 31.5kQ
White or Yellow 8 kQ 3.34 kQ

Check to see if there is any loose screw for the Burner Thermistor. Apply the end of the Burner Thermistor with
an adhesive and securely fasten the Thermistor.
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Pressing of the Operation
Switch does not light any
lamp.

Wire failure.

Transformer failure.

Reignition after checking or

The Main Circuit Board
malfunction.

Inspect the switch lead wire and the lamp lead wires mainly.

Nonconformln.g due to broken wire. (See |

part replacement.

The failure of the Transformer may be caused by the cause of Main Circuit Board failure; therefore, the
Main Circuit Board also needs to be checked. Check to see if the Main Circuit Board is discolored. Even
if no color change is found, make sure that the Main Circuit Board works properly.

* Care is to be given to connect the Connector in position. It is also noted that the wrong connection of
the Main Circuit Board may ruin the function of the Heater itself.

Correction or part
replacement.

An odor is caused in Oil smear in the Fuel
operation.

Loose screw with the

Fuel Pipe

Defective Nozzle
=

Oil smears in the Fuel Sub Tank is caused when refueling kerosene. Sufficient explanation should be

given to the consumers. Kerosene evaporates automatically, which is, however, not easy to remove the
odor.

A slightly loosened screw could cause an oil leak with an odor. Make sure that all the screws of the fuel
piping are fastened securely. Refasten the screws, if necessary.

'i'he defé.(.:.tlve”Gasket for Fuel Nozzle, which is shown as the shaded part in the left figure, may cause an

odor with oil smears. If so, replace the Nozzle and the Gasket together, which have been installed as a
set.

Time disordered.

Gasket
for Nozzle

Reconnect the

Power
Supply Cord.

If this happens, once disconnect and reconnect the Power Supply Cord. Should this correct the problem, replace the Main Circuit Board.
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Turn all the lamps off
to extinguish.

The Plug has not been
connected to the
receptacle.

Securely connect the
Plug into the receptacle.

The Plug has been The receptacle has no

Check to see if your

inserted into the AC 210V.

receptacle.

home distribution
panel is proper.

The receptacle has AC
210V as rated.

ot open. Is the voltage of the Yes Main Circuit Board

proper? failure.

Part replacement.

Transformer

Transformer failure.

No

The Fuse is open.

Check the Circulation Fan
Motor.

2

here is one (1) Fuse (4A) on the Main Circuit Board and one (1) Fuse (5A) between the Power Supply
Cord.

Oné' D Fuse”is provided on the Main Circuit Board and one (1) Fuse is provided between the Power
Supply Cord.

Disengage the Connector for the Circulation Fan Motor from the Main Circuit Board and check to see if
the resistance is proper, by using the Tester. Replace the Convection Motor, if the resistance is not 70-
180 Q at a room temperature of 23 °C. Unless the Motor has any problem. The Main Circuit Board is
considered to be defective. Measure the output voltage on the side of the Main Circuit Board for this
check.

Check the Blower Motor. Part replacement.

Check the Main Circuit
Board.

Disengage the Connector for the Blower Motor from the Main Circuit Board and check the resistance by
Tester. Replace the Blower Motor, if the resistance is not 15-30 Q at a room temperature of 23 °C. If the
Motor is not defective, the Main Circuit Board is considered to be defective. Measure the output voltage
on the side of the Main Circuit Board for this check.

-83-



8. FLAME CURRENT DISPLAY]

¢ This Heater is provided with the self-diagnosis circuit by which if the Heater
operation becomes inoperable (unburnable) for some reason, inspection and
repair can be given according to the “Error(E) Display”.

¢ This Heater is provided with the
A digital display which shows the electric current so that the consumer can check to see
if the combustion is normal.

The above Function display the flame current only while the button “ ¥ Min.” of “Room
Temperature / Time Setting” is pressed for 3 sec.

The display function shows the flame current with sixteen decimal numbers in the display,
as shown in Graph 1. The relationships between flame current and decimal display are
shown in Table 1 for flame currents in the forced burning timing (approximately 2 min. and
30 sec.) and in Table 2 for those after the forced burning timing.

Least-Significance-Bit

Digital display

Flame Current (LSB values) = (2". row) x 16 + (1% row)

"Graph 1"
%splay AA . A% 16 + 10 = 74 LSB % Flame Current Digital Display Tables
Digital Display CB — 12 x 16 + 11 =203 LSB 200} 1o
Graph 1, from [Table 1] on next page gztr'r'ﬂ';gri?n‘img
74LSB = approx. 0.7 pA (forced burning 2. 0~ ¢
timing) After Forced
203LSB = approx. 0.15 pA (forced burning Burning Timing
timing)

¢ The combustion is normal, if the display
shows a number less than the forties by

direct reading. 100l

1
1.0 2‘.0 3..0 WA
Flame Current
SYSTEM DIGITAL DISPLAY
16 decimal 0|1]2|3|4|5|6|7|8|9|A|b|C|d|E|F
10 decimal 01112(3(4|5|16|7(8(9]10]|11(12(13|14|15
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Digital Indicator 2nd digit

Digital Indicator 2nd digit

[TABLE 1] Digital Indicator 1st digit > until forced burning
0 1 2 3 4 A B C D E F
0 0 1 2 3 4 10 | 11 | 12 | 13 | 14 | 15 Upper: LSB
1.0 Lower: y A
1 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
0.9
5 32 | 33| 34 | 35| 36 | 37 | 38 | 39 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47
3 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 | 61 | 62 | 63
0.8
4 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 [ 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79
0.7
5 80 | 81 | 82 | 83 | 84 | 8 [ 8 | 87 | 8 | 8 | 90 | 91 | 92 [ 93 | 94 | 95
6 96 [ 97 | 98 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111
0.6
7 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127
0.5
8 128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143
9 144 | 145 | 146 | 147 | 148 | 149 | 150 | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159
0.4
A 160 | 161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170 | 171 | 172 | 173 | 174 | 175
Digit
B 176 | 177 | 178 | 179 | 180 | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 [ 190 | 191 bA 2nd 1st
0.2 C 3
c 192 |1 193 | 194 | 195 | 196 | 197 | 198 [ 199 | 200 | 201 | 202 | 203 | 204 | 205 | 206 | 207 0.3 A A
0.2 0.15 0.4 9 6
D 208 | 209 | 210 | 211 | 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220 | 221 | 222 | 223 0.5 7 7
0.6 6 7
£ 224 | 225 | 226 | 227 | 228 | 229 | 230 | 231 | 232 | 233 | 234 | 235 | 236 | 237 | 238 | 239 0.7 4 A
0.8 3 5
E 240 | 241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 250 | 251 | 252 | 253 | 254 | 255 0.9 1 F
1.0 0 6
[TABLE 2] Digital Indicator 1st digit > after forced burning
0 1 2 3 4 5 7 A B C D E F Upper: LSB
0 0 1 2 3 4 5 7 10 | 11 | 12 | 13 | 14 | 15 Lower: y A
1 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 [ 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31
1.9
32 | 33|34 | 35| 36| 37| 38| 39| 40| 41 | 42 | 43 | 44 | 45 | 46 | 47
2 30 [ 25
48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60 [ 61 | 62 | 63
8 23 2.2
2 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79
2.1 2.0 A Digit
5 80 | 81| 8 | 83|84 | 8 |8 | 87| 8 |8 | 90 | 91 92| 93| 94 | 95 H 2nd 1st
1.9 1.8 0.5 C B
6 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 0.6 C 4
1.7 1.6 0.7 B C
7 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127 0.8 B 3
15 1.4 0.9 A B
8 128 | 129 | 130 | 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140 | 141 | 142 | 143 1.0 A 2
13 1.1 9 8
9 144 | 145 | 146 | 147 | 148 | 149 | 150 | 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 1.2 9 0
1.2 1.1 1.3 8 6
A 160 | 161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170 | 171 | 172 | 173 | 174 | 175 1.4 7 D
1.0 0.9 15 7 4
B 176 | 177 | 178 | 179 | 180 | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 190 | 191 1.6 6 B
0.8 0.7 1.7 6 3
c 192 | 193 | 194 | 195 [ 196 | 197 | 198 | 199 | 200 | 201 | 202 | 203 | 204 | 205 | 206 | 207 1.8 5 A
0.6 0.5 1.9 5 2
D 208 | 209 | 210 | 211 | 212 | 213 | 214 | 215 | 216 | 217 | 218 | 219 | 220 | 221 | 222 | 223 2.0 4 8
2.1 4 0
£ 224 | 225 | 226 | 227 | 228 | 229 | 230 | 231 | 232 | 233 | 234 | 235 | 236 | 237 | 238 | 239 2.2 3 8
2.3 3 1
E 240 | 241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 250 | 251 | 252 | 253 | 254 | 255 25 2 E
3.0 2 D
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