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Radiative Transfer in

combustion gases

IR) source™ -
to on j D 1D uniform T case:
- § n Sl
“hot or cold wall Hot gases I,(w) = L(v) ¢() or
I, () = L) (1 - exp (~k()L)
d L(v) is Planck’s function No need for external
Q k(v) is an (molecular) absorption coefficient light source!
d L dimention Medium = Source
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MaritinfeMET Passive approach: (IR) emission
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Part A: Continuous In Situ Gas Temperature

and Composition measurements in Hot
Industrial Environments: Waste Incineration
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Waste Incineration Plant: predictive corrosion project =
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In-situ measurements in hot and corrosive gas

MaritimeMET

d FTIR (passive) and
UV (active) probes
for in-situ gas
measurements.

d Typically every 1 min
data rate, 24/7.

O Probes are mounted on
extraction system and
can quickly be
connected electrically
to the control and data
system.

d Direct measurement in
hot gas (600-700°C)

HE
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In-situ measurements in hot and corrosive gas
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Corrosion

probes
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IR probe
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d Gas temperature is
measured optically from
the thermal radiation
from the CO2 band at
4.3 um.

O Results have been
verified by
thermocouple
measurements and
suction pyrometer
measurements.

d Pressure sensor used.
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Corrosion probes: in-situ measurements

MaritimeMET

Large amount of
fly ash on the
probes after only
6 days In
operation.
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Waste Incineration Plant: Independent B-measurements -—
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In-situ measurements: Tgas, H20 and CO2
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In-situ measurements: KCl and Tgas correlations =
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Part B: In Situ Gas Temperature and
Composition Measurements: Marine Engine
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In situ gas temperature and NO measurements
on two strokes marine diesel engine
\ Active: UV absorbance (NO, 226 nm)

)

Exhaust duct
of a cylinder
(cross-section)
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In situ Tgas from NO (UV) and CO, (IR)

/C from UV(NO)
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In situ Tgas and NO from NO (UV): crank angle
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cranck angle by period cranck angle by period

cranck angle by period

A Pressure and Temperature give NO mol fraction
d Temperature from NO(226nm) band structure
A Pressure from external (fast) p-sensor

d Quite uniform flow patterns (similar Tgas and NO distributions)
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In situ Tgas and NO from NO (UV): repeatability
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d Two subsequent
stop-go engine
runs

d Small variations
in NO and Tgas
from run-to-run
engine
operation
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Summary:
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d Spectroscopy is a right choice for in situ gas T-
measurements (and gas composition)

O Active or passive measurements with high time-resolution
are possible

 Passive approach is best suitable for gas temperature
profiles retrievals (gas slabs with T-gradients)

 Active approach is best suitable for an “effective” gas
temperature measurements

d Molecules such as e.g. CO2, H20 and NO can serve as
temperature sensors

d MaritimeMET: p-measurements (in addition to T-) with
spectroscopy-based approaches are under development

i
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Thank you for your attention
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