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3875 880 IPE 140/45, MB20, 400...2000°C, laser targeting, focusable optics
3875 890 IPE 140/45, MB20, 400...2000°C, through-lens-sighting, focusable optics
3837 520 FEGT air cooling jacket for Series 140, incl. vortex air cooler, tube, ball flange

airfiltering system, window slide, CaF2 window, air purge, hoses (for purge air flow within system)
3821270 Electrical connection cable high temperature, 10m, with straight plug
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Figure 4: Spectrum of CO, emission
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Figure 1: Burner flame in a coal fired power plant
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Figure 3: Thermal model of boiler

Application Note

MEASUREMENT OF FURNACE EXIT-GAS

TEMPERATURE (FEGT)

'The Opportunity

Monitoring the performance of a power boiler can be a challenging task.

One of the primary parameters for
monitoring the performance of a
power boiler is the furnace exit-gas
temperature (FEGT). This measurement
provides a direct indication of the heat
transfer to the furnace water walls at
a particular load condition, and sets
expectations for performance of the
superheat and re-heat processes.

If the FEGT is too high, residual fly ash
will fuse to the pendants and tubes
forming slag (Figure 2), reducing the
heat exchange efficiency to the tube
walls. This can lead to increased soot
blowing operations, tube corrosion,
reduced load operation, and possible
safety issues.

A low FEGT value may indicate exces-
sive radiative losses to the water walls
or an incomplete combustion process
resulting in lost efficiency. Fuel quality,
excess air, burner selection and tilt, low
NO, operation, and heat transfer issues
all affect the exit-gas temperature. By
monitoring the FEGT, operators can
balance and optimize their combus-
tion process and safeguard the boiler
furnace.

Various techniques such as acoustical
detection, thermocouples, and thermal
modeling have been utilized to obtain
the exit-gas temperature.

e Acoustical detection systems are
expensive to install and their
accuracy can be affected by the
noise of sootblower operations.

e Contact thermocouples need to
be located near the top of the
furnace where the gas stream

Figure 2: Slag on tubes

vibrations may result in mechan-
ical stress, limiting their lifetime.
In addition, thermocouples have a
limited reach and measure only a
small point, making them sensitive
to local variations.

e Theoretical thermal modeling
(Figure 3) is generally based on
extrapolation from the flue gas
temperature at the exit of the
furnace, tube, water and steam
temperatures, and the tempera-
ture of the burners in the lower
furnace. This technique does not
provide a direct measurement of
the FEGT and has the potential
accumulation of multiple errors
during the extrapolation process.

Direct infrared temperature measure-
ment of the exit-gas temperature
offers a non-contact FEGT measure-
ment that avoids many of the difficul-
ties of these other techniques.
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