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Fluid-Trac® Level Sensor For Urea, DEF, AdBlue Tanks

Urea (DEF and AdBlue) Tank Applications

Governments around the world are creating legislation to control and reduce the amount of pollutants
that can be released into the environment especially from the burning of fossil fuels.

Starting in January 2010, urea tanks became standard equipment for most new diesel trucks, buses,
sport utility vehicles and automobiles in the U.S. tractors, bulldozers, and other non-road vehicles will
follow to meet the new EPA standards.

Running without urea, would result in an engine exceeding the permitted emission levels and the vehicle
operator subject to fines. The urea level in the tank is usually monitored by a level sensor that

interfaces with some form of On Board Diagnostics (OBD) system. The OBD system usually supports
warning actions (low urea level light and de-rating of engine performance) and emission limit
enforcement actions (engine shutdown or blocking engine restart after shutdown).

The Fluid-Trac® level sensor is an optimal choice for urea tank applications. Fluid-Trac® is a non-contact
ultrasonic level sensor that is designed to operate under harsh environmental conditions with an
operating temperature of -40 °C to 85 °C. It is non-contact so there are no parts to protrude into the tank
to contaminate the urea solution or get damaged due to urea freezing and thawing in cold conditions.

In addition, the Fluid-Trac® urea level sensor’s accuracy of 2.5% (resolution of 2 mm) makes it a better
choice than resistive float senders or reed-switch senders for monitoring urea level in tanks.

Fluid-Trac® Ultrasonic Liquid Level Sensor Basic Operation

Fluid-Trac® urea level sensors are non-contact, continuous liquid level sensors that use ultrasonic
technology to generate a high frequency sound wave and measure the time for the echo to reflect off
the urea’s surface and return. The distance from the liquid level sensor to the urea is calculated based
on the speed of sound. The measured distance is converted into a voltage based on a strapping table
programmed inside the urea sensor.

The Fluid-Trac® urea level sensor’s output drive emulates the signal of a resistive float sender and is
designed to work with many popular analog fuel gauges, digital instrumentation and engine
management systems.

The Fluid-Trac® urea sensor is mounted to the top of the urea tank and has no parts protruding into
the urea.
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Background

The Environmental Protection Agency (EPA) in the United States and the European Union (EU) has
specified emission limits for diesel engines.

Development of effective exhaust treatment methods was done to meet these requirements. A common
NOx control technology used by engine manufacturers for diesel engine exhaust treatment is Selective
Catalytic Reduction (SCR). SCR technology uses a catalytic converter with an automotive grade urea
solution as a reductant. This urea solution is a 32.5 wt % strength urea in de-ionized water. The urea
solution’s generic name in the United States is Diesel Exhaust Fluid (DEF) and Adblue in Europe.

Urea is not mixed with the fuel but stored in its own dedicated urea tank. The urea solution is sprayed
into the exhaust gas stream and then absorbed onto the catalyst. The catalyst transforms and reduces
the nitrogen oxides into harmless nitrogen and water.

Urea Properties

It is essential that urea maintains its high purity in the SCR system. Impurities can clog and damage the
catalyst, rendering the SCR ineffective and possibly reduce its life expectancy. Traditional float senders
have parts that protrude into the urea tank and may contaminate the urea. FluidTrac is mounted to the
top of the urea tank with no parts in direct contact with the urea.

Urea is slightly alkaline with a PH of ~ 9.0. Since its composition is 67.5% water it should not be kept in
contact with aluminum, brass or mild steel. Urea contact will rust steel, oxidize aluminum and leech
brass. The use of traditional float senders requires them to be constructed of more expensive

stainless steel.

In extremely cold weather, urea will start freezing at -11.5 °C (11.3 °F). This does not affect the
performance of the urea and once it is defrosted it can be used. However it does affect traditional float
senders. They tend to get stuck in the frozen urea and may break the float and/or give inaccurate
readings. FluidTrac® has an operating temperature of -40 °C to 85 °C and is not affected when urea
freezes since it does not protrude into the liquid.

In temperatures greater than 60 °C, ammonia is released from urea. The Fluid-Trac® sensor is a sealed
unit that is not affect by the ammonia emissions.

Since the use of urea is relatively recent, the number of urea filling stations is currently limited. Accurate
tank readings are essential to planning fill-ups to prevent running out of urea.

When urea runs out, it results in crossing over the legal emission limits. In addition, sensors are installed
in the exhaust pipe to measure the NOx emission with results going to the On Board Diagnostics (OBD).
The engine power on heavy duty vehicles will be reduced until the urea is refilled. Some automobiles
with urea injection technology will light up a malfunction indicator light and won’t start the engine when
the urea level is “critically low”.
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Summary of Fluid-Trac® Urea Sensor Advantages

* Non Contact Sensor: No moving parts to wear out
Not affected by corrosive media
Not Susceptible to damage from frozen urea and/or thawing process

* Non Invasive: No sensor parts protruding into media to contaminate urea.
Operation Not Affected by Urea Solidification phenomena (“caking”)

Urea is a high conductivity fluid — capacitive sensors that come into contact with urea may have
inaccurate readings.

Capacitive sensor operation will vary based on the dielectric property of urea. Capacitive sensors are
not recommended for use with electrically charged liquids as they can't detect liquids with a dielectric
constant less than 20. Urea is a high conductivity fluid with a dielectric constant that is 3.5.

* Accuracy: + 2.5% full scale span of distance Fluid-Trac® sensors are more accurate than traditional
float senders. Reed switch sensor accuracy is physically limited by the number of “steps”. The
number of steps is driven by cost and the mechanical limitations of reed placement within the tube.

* Resolution: + 2 mm — Typical reed sensors have a resolution of about 22 mm.

e Output Resolution: 40 mV

e Continuous monitoring: No inaccurate “step readings” like reed switches

* Digital filtering: Factory programmable digital filter eliminates errors due to urea sloshing and
vehicle motion

* Tank Profiling: Factory programmable strapping tables for volumetric to voltage conversion for
unique tank shapes.

* Minimal Dead Band: No bottom dead band like on other senders. In addition, an optional Fluid-Trac®
mounting adapter can be used to reduce or potentially eliminate the 2” top dead band.

* Error Detection: The Fluid-Trac® can also be programmed for error detection of tank volumetric
levels. The 0.5 Vdc to 4.5 Vdc voltage output would be set for “in range” values instead of as “full” or
“‘empty” indicators. An error will be indicated anytime the voltage output was < 0.5 Vdc or > 4.5Vdc.

No issues with sealing or reading in the presence of Ammonia vapors

* Operating Temperature: -40 °C to 85 °C
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OEM Custom Designed Solutions

SSI’s design engineering team works with the OEM to provide urea level sensing solutions to meet their
specific needs.

Fluid-Trac® smart sensor technology has the capability of sensing and notifying the controller of certain
tank conditions that affect the accuracy of the level indication.

Fluid-Trac® level sensors can be designed with an added defrost capability. In extremely cold weather,
urea will start freezing at -11.5 °C (11.3 °F). Frozen urea causes freezing of vapors inside the tank to all
materials. Reed switch and float arm sensors will be frozen inside the solid urea. Urea tanks have built in
heaters to melt the urea. The SSI level sensor can utilize an internal temperature function to activate a
self heating feature under certain conditions (when urea is frozen). Additionally the sensor logic assures
the heating function is disabled when urea is in an unfrozen state. This defrost function allows the sensor
to read actual frozen urea level until the urea becomes liquid.

Fluid-Trac® level sensors can be designed to provide other diagnostic indications, such as:

» Large incident angles causing inaccurate level readings (No Echo condition)

* Heavy slosh which can cause erratic readings

* Fluid inside dead zone of sensor

« Leak Detection and Urea Add

* Detection of frozen blocks of urea

Thaw Performance

at 1 minute 5 minutes <10 minutes
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Contact
SSI Technologies, LLC

3200 Palmer Drive, Janesville, WI 53546
ssi-sensors.com

1 (608) 757-2000

& Made In USA &£

SSI Technologies, LLC is an Amphenol Advanced Sensors company.

SSI Technologies, LLC

—an Amphenol Company —

Amphenol ‘
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Warranty

LIMITED WARRANTY: All SSI products are warranted against defective materials and workmanship for a period of one (1)
year from the date of delivery to the original purchaser. Any product that is found to be defective within the one year period will
be replaced at the discretion of SSI. THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,
OF MERCHANTABILITY, FITNESS FOR PARTICULAR PURPOSE, PERFORMANCE, OR OTHERWISE. SSI is not an ex-
pert in the customer's technical field and therefore does not warrant the suitability of its products for the applications selected
by the customer. SSI accepts no responsibility for misuse, misapplication or unauthorized modification of its products.

LIMITATION OF LIABILITY: SSI's obligation under this limited warranty is strictly and exclusively limited to the repair or
replacement free of charge of such articles as are found to be defective in material or workmanship on the condition that the
purchaser gives prompt written notice to SSI of any claim to breach of warranty within the warranty period, and, if

requested, returns the defective articles to SSI. SSI will not assume any expenses or liability for repairs made to its articles
outside of its plant, without its prior written consent. SSI reserves the right to satisfy its warranty obligation in full, with respect
to defective articles, by the payment to the purchaser of all sums paid by the purchaser to SSI for such articles. IN NO
EVENT SHALL SSI BE LIABLE FOR CLAIMS (BASED UPON BREACH OF EXPRESS OR IMPLIED WARRANTY, NEG-
LIGENCE OR OTHERWISE) FOR ANY DAMAGES, WHETHER DIRECT, IMMEDIATE, INCIDENTAL, FORESEEABLE,
CONSEQUENTIAL, OR SPECIAL.

Terms & Conditions

Please visit [https://www.ssi-sensors.com/contact/supplier-portal] for information regarding the SSI Technologies, LLC Terms &
Conditions.

Note: Specs are subject to change without notice.
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