OSx-1

Biomass burner
Oxygen sensor
Specification Data
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This oxygen sensor have been designed by DENSO Corporation in cooperation with FKK Corporation
to measure the proportion of unburned oxygen in exhaust gases of biomass, especially wood pellet

burner systems.

The OSx-1 oxygen sensor with integrated zirconium heater, provide an output signal in the range of

lambda and make it capable of being used as universal lambda sensor.

The main advantage of the OSx-1 is the high reliability design and superior quality standard.

The oxygen sensor is placed in the exhaust gas stream of a biomass burner and is able to detect a rich
or lean gas mixture. The sensor’s basic structure consists of two platinum electrodes, separated by a
zirconia electrolyte. On electrode is exposed to the exhaust gas and the other to ambient air. When there
is a difference in the partial pressure of oxygen between the two gases, an electromagnetic force is
generated and the sensor delivers a voltage output. The balance point between rich and lean mixture
gas is the stoichiometric point.

Through oxygen measure of burner exhaust gases provide by the lambda sensor, the burner controller
adjust automatically the solid fuel (wood pellet or other) consumption as well as the blower/exhaust fan
speed to achieve the best ratio: fuel output / air. This technology can allow a saving of as much as 20%
of annual consumption of wood pellet and allow a substantial decrease of harmful emissions (CO2, NOX,
HC, etc).

Theoretically, according to burner characteristic, when the oxygen sensor measures a too high oxygen
rate, the controller diminishes the blower/exhaust fan speed while increasing the pellet auger output. In
contrary, when the oxygen sensor measures a too low oxygen rate, the controller increases the
blower/exhaust fan speed while diminishing the pellet auger output. By doing so, no matter of the wood
pellet quality (humidity, combustion characteristics), the combustion process is adjusted to be the most
efficient.

Part number OSx-1

Product type OSx: Oxygen Sensor X

Oxygen sensor type 1: type H6
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For precise dimensions information, please refer to the related drawing.

Unit (mm)

Washer tightening torques 45 Nm
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H Shield protection tube
Connector Yazaki Sogyo 7282-7040
Mating connector Yazaki Sogyo 7283-7040
Pin 1 Heater (Black) Tin plated
Pin 2 Heater (Black) Tin plated
Pin 3 Sensor (+) (Blue) Gold plated (Signal)
Pin 4 Sensor (-) (White) Gold plated (Ground)
Wire material Silicone varnished glass sleeve (Yellow)
Wire length 175 mm (optional 2m connecting cable available)
Wire diameter AWG19 (PTFE coated)
Sleeve Fiber glass / Silicone varnish coated
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Weight 78 g
Thread M18x1.5
Wrench size 22 mm
Tightening torque 45+5 Nm
Heater supply voltage (DC) DC12Vv
Heater power steady state 12W
Heater control frequency = 10Hz
Nominal resistance of Nernst cell 40KQ
Max current load for Nernst cell =5mA

Oxygen sensor

Controller board

Burner exhaust gas (0,,CO,H,,N,)

Earth or ground

Reference air (Oy)

Heater

(gas permeable)

Us
f e Transmitter with
i i ignal amplifier to
Zirconia‘membrane D signal
I * k\ 1 Sensor output (DC) 0-10V
L —
Electrode

Heater control

Heater input (DC)

Measuring resistance
1.5MQ recommended

FKK Corporation do not provide any ECU controlle

r board. This diagram is for information only.
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Exhaust gas temperature range (1)

<900 °C
(operating)
Hexagon temperature (2) <600 °C
Sensor body temperature (3) <350°C
Grommet temperature (4) <280°C
Bushing temperature (5) <240°C
Wire and sleeve temperature (6) <180 °C
Terminal connector temperature (7) <120°C
Storage temperature range -40to 40 °C
Max vibration 392 m/s?

() number on below diagram
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Internal heater characteristics

Characteristics Unit Minimum Normal Maximum

Heater resistance at 20 °C Q 5.0 5.6

6.2

Heater voltage (DC)

12

14

Inrush current (-40£1°C , DC 14V)

3.02

Heater current (DC 12V)

> P <

- 1.0

Heater wattage (DC 12V) 12W

Max heater temperature (power Off) 1000°C

Max temperature change rate 180 °C/s

Internal heater rising temperature
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Internal heater control

The heater can be control and adjust to 1000°C or less by using the following graph data.
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Max temperature for short time 950°C
Max temperature change rate <40°C/s at20°C
Sensor Internal resistance < 40kQ
Signal output (DC) mV
Lambda control range 1.0...2.0 A up to 2.0 for special application
S tput volt for 1.05...2.15 A

ensor output vo age or 48. 6 mV
220 °C and flow rate of 30I/min
S tput volt in 21% 02

ensor output vo age in () 5 -9mV
220 °C and flow rate of 30I/min
Accuracy at lambda 1 10.02
Rich mixture voltage (VR) = 700mV (0.9A)
Lean mixture voltage (VL) <200mV (1.1A)
Response time Tf < 860ms

Based on 400°C temperature at sensor tip and 3.0m/s gas velocity condition, heater control at 6.6W

VAV AVATAVAVAVAVAVAVAAW
AR VAR ATV
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Sensor output voltage vs. 02% and A
(reference only)
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Sensor output

voltage (mV) A 02 % N2 % H20 %

146 1 0 79.9 20
49 1.05 1 78.9 20
36 1.11 2 77.9 20
29 1.17 3 76.9 20
24 1.24 4 75.9 20
20 1.32 5 74.9 20
17 1.41 6 73.9 20
14 1.51 7 72.9 20
12 1.64 8 71.9 20
10 1.78 9 70.9 20
8 1.94 10 69.9 20
6 2.15 11 68.9 20
5 2.40 12 67.9 20
3 2.71 13 66.9 20
2 3.12 14 65.9 20
0 3.68 15 64.9 20
-1 - 16 63.9 20
-2 - 17 62.9 20
-3 - 18 61.9 20
-4 - 19 60.9 20
-5 - 20 59.9 20
-6 - 21 58.9 20

Based on 220°C exhaust gas temperature at sensor tip and 30 I/min gas velocity condition.
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For optimal performance and a long lifetime of oxygen sensor, please read carefully the following
installation requirements and notices.

After the installation, the operating temperature of the oxygen sensor should be inspected and
tested so that each temperature satisfies the specified temperatures limit prescribed in “Application
environmental condition” section.

The sensor should be installed with its tip facing downward of exhaust pipe (electrical connection
upwards), to prevent the collection of liquid or other contaminant inside the sensor’s shield
protection tube. The tip should also not face upstream of the air stream.

Air stream ‘

Do not install the sensor in a place where it can be expose to water splash.

The sensor body and element should not be exposed to contamination (oil, dust, etc).
Contamination of the sensor body or sensor element may cause various functional or electrical
failures. The sensor grommet and internal sensor element should never be contaminated by Si, Pb
or P base materials.

The sensor should not be exposed to strong mechanical shocks. Excessive shock may crush the sensor
or crack the internal heater or sensor element.

A removed sensor should not be reused but replace with a new one. If sensor is removed there is a
possibility of gasket damage.
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The wiring part (cf. (1) below figure) should not be bent over 60 degree angle tensile.

The minimum bending radius of wiring part (cf. (1) below figure) must be 20 mm (R20).

M

Substantial tensile stress of wiring must be avoided in the operation condition. After installation, the
wiring part must be free from tensile stress.

In order to prevent body injuries or serious damage, you should ensure to design a safety environment to
place this product, taking in count a possible failure of this component.

The following items may seriously affect the rated life and properties of this product.

= Please avoid colliding or giving excessive shock to the sensor tip or body part (drop down from more
than 1m height). This could crush or crack the heater or sensor element.

= Do not hold the sensor by the wiring side only. This handling may cause to hit the sensor body
against the operation desk, the rack, the wall, etc. The sensor may be crushed or internal parts
cracked. Please always handle the products with care.

= Do not tighten or fix the sensor by spinning connector or wiring only. It may cause tensile stress on
connector and disconnect it.

=  The sensor shall be tightening with 45+5 Nm torque wrench. Material characteristics and strength of
the thread must be appropriate. Do not apply excessive strength on the sensor body, while
tightening.

= The sensor thread must be greased before installation. Please take care to not put greasing fluid on
the tip or sensor grommet when applying grease fluid on the thread.

= The sensor body and element must be covered when spraying grease, cleaning or rust proof
oil.

=  After the installation, the wiring connection should be inspected and tested to avoid electrical or
functional failures.

= Never touch the sensor when it is connected, it is equipped with a heating element and becomes
very hot.

This product specification data guarantee the whole product as well as the part. Please contact our
company for specific usage or conditions. Please inform us if you want to make modification to the
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product. All modification made to the product occurring after the delivery would be consider as outside
the scope of the present specification data and the warranty.

The oxygen sensor should be carried and store in the original packaging until installation in the burner. If
the sensors are stored in original package, be careful to handling with care. The products can be
damaged by wetting, dropping, stacking or mechanical shock, etc.

Storage in the below conditions should be avoided:

= Sea breeze, C12, H2S, NH3, SO2, NOX environment

= Exposition to direct sunlight

= Long storage in moist and oily condition or in conditions other than -40~40°C normal storage
temperature and 45~85% of normal storage humidity

Maximum storage time is 2 years.

Default, failure due to a defective design and production may be replace by FKK Corporation without
compensation within 2 years from the shipment date. For other defectives, the both company should find
a compromise in good faith and good fare to resolve the matter.

FKK Corporation is not responsible in the below cases:

= Non observance of data sheet installation requirement

= Inappropriate use and handling

= Damage caused during the delivery

= Repair and modification made by other company than FKK Corporation
= Damaged caused during natural disaster, fire, etc.

In case of defective product, please advise with your FKK sales representative or distributor. In case of

replacement of defective products FKK sales representative or distributor will ask you the related
product’s invoice and serial number (cf. section below).

All products are marked with a serial number representing the year and month of production.

-
=
J

Marking, Ex: 14 F
Month

The last two digits of year Alphabetical order:
January~A
February~B

bécember~L
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This product complies with European community regulations as follow:

1907/2006/EC

European Directive of June 2006 on Registration, Evaluation, Authorization and

Restriction of Chemicals in Electrical and Electronic Equipment (REACH).

2011/65/EU

Substances in Electrical and Electronic Equipment (RoHS).

2006/95/EC

*Related Standard : EN60335-1-45, EN60335-2-45

European Directive of June 2011 on Restriction of the use of Certain Hazardous

European Directive of December 2006 on electrical equipment designed for use
within certain voltage limits (LVD).

Specification sheet Drawing D2014-H6
number number
Customer company Designated 0Sx-1
name product
ificati h Content of revision
Specification sheet Revised date Author
number Page number | Item name Content
14/10/10 all all Creation M.S
14/11/20 all all Complete review M.S
15/06/01 all all Complete review M.S
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