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SensiC

GAS SENSORS@®
EmiSiC

-high temperature gas sensor
series for emissions monitoring

NH3 slip sensor - Marine




EmiSiC

Based on a high-temperature resilient
semiconductor transducer platform
encapsulated in a ceramic packaging,
the SenSiC EmiSiC gas sensor series

is suitable for in-situ, on-line exhaust
and flue gas emissions monitoring.

With the sensor element fitted to a
standard protective metal housing in
common use for sensors in the marine,
automotive, and process industries,
the sensor units are easily mounted to
an exhaust or flue gas pipe using a
proven and reliable concept.

Being developed for applications in the
automotive industry, across the series
the sensor elements and protective
housings are also designed to allow
measurements over a wide range of
flows and to reliably handle vibrations
as well as fluctuations in both ambient
and exhaust temperature.

Available with different types of cabling
the sensor units can also be adapted to
suit most ambient environments.

Generally, the EmiSiC gas sensor
series also offer short response times,
too on the order of one to few seconds,
allowing truly real-time monitoring.

On display: The ceramic sensor element with
its encapsulated transducer device (1), is
mounted in a metal protective housing

(2), and connccted to external
cabling to form the EmiSiC
sensor unit (3).

General features of the EmiSiC sensor
series

« Excellent resilience to soot
and/or other types of
particulate matter

» Resilient to thermo-shock
caused by water condensation
and impingement of small
droplets on the sensor element

« Short light-off time, the sensor
is ready for use in a few
seconds after start-up

« Long life-time, > 2 years of
continuous operation
(approximately equivalent to 1
million travelled kilometers in a
vehicle).

« Maintenance-free for most
general applications. Regular
re-calibration may be advisable
for certain specific applications



Ammonia slip monitoring
and urea-SCR control

As one part of modern diesel exhaust
after-treatment, the urea-SCR system
reduces emissions of harmful nitrogen
oxides (commonly denoted NOy) by
converting the NOx to nitrogen and
water through their reaction with NH3
on the surface of an SCR catalyst.

Urea acts as the source of ammonia.
Dissolved in water, the urea is injected
into the exhaust upstream the catalyst.
In contact with the hot exhaust, urea
combines with water to release two
NHs molecules which subsequently
reacts with NOx in the catalyst.

Accurate urea dosing is, however,
crucial for NOx reduction. Ammonia
deficiency results in incomplete NOx
reduction whereas addition of excess
ammonia, besides by itself causing
adverse health effects, may lead to
increased emissions of nitrous oxide,
N20 (a greenhouse gas)

On display: A urea-SCR system including the
upstream NOy sensor (1), the urea dosing unit
(2), the catalyst (3), and the down-stream NH3
(4) and NOx (5) sensor units.

Special features of the EmiSiC NHs
sensor adapted for marine application

« Improved resilience to Sulphur
oxide related reliability issues

Enhanced NOy reduction
performance with EmiSiC
NHs3; sensor

Current SCR systems make use of the
signal from two NOy-sensors, one
located upstream the point of urea
dosing and one on the downstream
side of the catalyst. Measuring the pre-
catalyst exhaust NOyx concentration
and any NOx slipping through the
catalyst, the urea dosing is adjusted to
minimize NOx and NH3 emissions. NH3
is, however, dependent on exhaust
(catalyst) temperature to a varying
degree stored on the surface of the
catalyst. Though even if exhaust/
catalyst temperature is measured, with
the complex relationship between NOx
concentration, urea dosing and varying
temperature it is difficult to estimate the
catalyst NH3 loading (the stored NHj3).

Since both the peak NOx reduction
ability and the risk for ammonia
emissions are affected by the catalyst
NHs loading, monitoring the stored
NHs enables a more reliable SCR
control and overall reduced emissions.
With its ability to measure minute NH3
concentrations downstream the SCR
catalyst, the EmiSiC series NH3 sensor
is able to provide a good estimation of
the catalyst ammonia loading
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On display: The sensor housing used for marine diesel exhaust ammonia slip monitoring is the
somewhat longer version of the housing used in automotive applications. Exact dimensions are
provided in the sketch above.

TECHNICAL DATA - PERFORMANCE

0-200 ppm NHs 0-500 ppm on request * (impacting the

resolution, see below)
Accuracy +/- 5% of reading or +/- 2ppm whichever presents the larger value

Measurement range

Interfering substances CO, Hz, hydrocarbons (Cross-sensitivity to CO: ~30%, HC. 100%)
Operating temperature 325°C 275°C < Top < 475°C on request *
Exhaust temperature 300 °C max 425 °C max on request *
(Non-destructive) 600 °C max
Response time (t90) <2s <18 (@ Tep >400°C)
Life-time = 2years in continuous operation
TECHNICAL DATA - INSTALLATION
Sensor housing -Stainless steel body (see also figure above)

-Ceramic front-end seal Gas-tight separation between front and
rear parts prevents gas leakage through
the housing

-dimensions 125 x 25 (mm) Length and maximum outer diameter
-pipe mounting (thread) M18x 1.5 (L=12nm) fits to lambda probe pipe connection
Control unit IP 67, cast aluminium box Walkmount (2 x M4)
-dimensions 128 x 84 x 68 (mm) L x W x H (outer dimensions)
-connections 1xUSBA
(1 x CAN output) (Under development)
1 x analog output 4-20 mA (0-5V or 0-10 V optional)
Signal output -Digital USB-A, CAN (under development)
-Analog 4-20 mA (0-5 or 0-10 V optional)
Power supply 24V DC (240 V, 50 Hz AC optional)
Power consumption <2W continuous operation (dependent on
exhaust/ flue gas temperature)
Ambient temperature -40-+85°C Rear end of sensor housing, cabling
-30-+65°C Control unit

*As there is a trade-off between resolution (accuracy), high-temperature operation and dynamic range, a wider
dynamic range and higher operation temperature can be offered upon request, however at the expense of
lower resolution and impaired accuracy, especially at low gas concentrations



