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The Combustion Layer Sensor history and background

- knowledge of the combustion process

- the origin of the measuring instrument is at the Sheffield
University Waste Incineration Centre (SUWIC),
measurement of the external temperature and oxygen.

- further development within a PhD (J. Martinec).

- successful experimental trials with CO concentration
measurement.

- new ideas for development after the data evaluation.
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The main structure of the instrument

Ceramic fibre blanket

Water heat sink

Inner case

Insulation

Phase changing
material

Electronics
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The thermal protection of the instrument

- high external temperature of the incineration process
(maximum temperatures higher than 1200 °C, duration up
to three hours, etc.).

- the need of keeping the internal temperature under some
level (defined by the operating temperature of the used
components).

- previous concept of the thermal protection.
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Definition of the thermal "challenges”

- decreasing the the thermal conductivity (using materials
with the low conductivity coefficient)

- storing the heat within the system.

- protecting the inner volume against heat from the flue
gas sample.

- improving the protection by theoretical simulations and
comparing it with the experimental tests.
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A full-scale demonstration of the CLS

- Rozenburg (NL)
- Amsterdam (NL)
- Schweinfurt (D)

- Praha (CZ)
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Second series of measurements

- Qualification tests of Version IIT (on-line monitoring)

- In collaboration with KEMA (Ash analyses)

- Test at EUROPARK/Coevorden (NL/D) and in Twence (NL)
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Test at EUROPARK Coevorden

Extreme conditions (worst seen):

- Residence time in the hopper: 1 hour and 15 minutes
- Residence time on the grate: 2 hours
- Residence time in ash cooling: 5 hours and 15 minutes

Total duration: 8 hours and 30 minutes



B JRC

EUROPEAN COMMISSION Institute for Energy

Il International Conference on W&B Combustion — Oslo — 17 Feb 10 22

Test at EUROPARK Coevorden
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Tests at Twence

Version IT
test on 09-10-09
Line 1

Version IT and III
Two tests on 20-11-09
Lines 1 and 3
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Combustion Layer Sensor - Version |l
Test at Twence on 20-11-2009
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Combustion Layer Sensor
Test at Twence on 09-10-2009
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Combustion Layer Sensor - Version Il
Test at Twence on 20-11-2009
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Conclusions and further development

- application of the sensor for Temperature measurement
has been proved

- application of the sensor for carbon monoxide, carbon
dioxide and oxygen concentration measurement has been
proved but remains fragile

- Qualification of Version III
- Other tests in the incinerators (Duiven)
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Thank you very much

for

your attention /
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