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THERMAL IMAGING OF BLACK LIQUOR
RECOVERY BOILERS

The kraft process is the principal method used to produce pulp from wood chips. A key component

is the black liquor recovery boiler which is designed to extract valuable chemicals and energy from
black liquor produced during the pulping process. As black liquor is sprayed into the furnace of the
recovery boiler, the organic components burn, generating intense heat which is utilised to produce
high-pressure steam, which is then directed to drive turbines for electricity generation or to meet the
thermal needs of the pulp and paper mill.
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During the combustion process, the organic components react with sodium sulphate to produce
sodium sulphide which accumulates at the bottom of the boiler along with sodium carbonate as a
liquid known as smelt. These chemicals are recovered for reuse, thereby minimising the consumption
of fresh chemicals and reducing production costs.



WHY IS BLACK LIQUOR RECOVERY BOILER
OPTIMISATION IMPORTANT?

Optimising black liquor recovery boilers is important for maximising the efficiency and sustainability of pulp
production processes.

Black Liquor Recovery Boilers have two aims: to generate steam as efficiently as possible and recover the chemicals
from the process.

Efficient operation of recovery boilers ensures that the maximum amount of energy is extracted from black liquor,
contributing to the generation of steam for electricity production or mill operations. Optimisation also reduces
emissions of pollutants such as sulphur dioxide and greenhouse gases associated with less efficient combustion,
promoting cleaner production practices.

Fine-tuning the operation of black liquor recovery boilers enhances the recovery and reuse of chemicals, conserving
resources and reducing the environmental footprint of the pulp and paper industry.

To optimise both of these processes you need to be able to visualise the smelt bed and boiler tubes, as well as
measure the temperature across the boiler.

THE SOLUTION: RADIOMETRIC THERMAL IMAGING
WITH AIR-COOLED MWIR-B-640

Radiometric thermal imagers allow you to visualise the smelt bed and the boiler tubes as well as accurately measure
the temperatures within the boiler, identifying hotspots, cold spots, and temperature gradients within the imaged
area.

AMETEK Land's mid-wavelength Infrared Borescope (MWIR-B-640) builds upon more than 75 years of experience in
temperature measurement and allows the operator to:

« Visualise liquor spray, smelt bed and smelt spout
« Measure process temperatures
« Understand the combustion process L|QUOR SPRAYING & CHAR BED BURNING

+ Residence time

« Droplet size and carryover . i
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+ Understand smelt bed geometry Air

..l.llll.l.l"l'.'.‘:
Al

« Measure tube temperature

The 3.9 um detector delivers clear, live
images of the boiler interior, through

hot furnace atmospheres which would Secondary

obscure a visual furnace camera, Air A Y Combustion
and also takes accurate temperature . Air
measurements, showing the thermal Primary

distribution across the boiler. This is Air

possible because flames do not emit
radiation at this wavelength, so you have
a clear view of the boiler and the smelt
bed.

02 ’ Industrial boilers application note



MWIR-BORESCOPE-640

The MWIR-B-640 allows highly accurate temperature measurements to
be taken, stored, and trended over the lifetime of the boiler. It utilises
advanced IMAGEPro V2 thermal image processing software for long
term data trending and analysis, enabling the early detection of process
problems, and achieving effective process optimisation. Operators are
provided with a clear view of the critical boiler areas, with more than
300,000 accurate point temperatures, measuring in the range of
300-1200 °C (572-2192 °F).

The MWIR-B-640 also allows the operator to identify hot and cold areas
and visualise any uneven heating in real-time. The MWIR-B-640's high-
resolution image, combined with its wide-angle field of view (90°), allows
multiple areas to be imaged and measured simultaneously, with the live
image data viewed from the safety of the control room. Air cooled jacket of the MWIR-B-640

THERMAL IMAGERY

This is an image taken inside a black
liquor recovery boiler. The liquor gun,
boiler tubes and smelt bed are all clearly
visible.

The MWIR-B-640 is an invaluable tool
for visualising black liquor combustion,
the smelt bed and boiler tubes, all
whilst capturing accurate temperatures
and temperature gradients within the
recovery boiler. Black liquor recovery
boilers are performing two tasks at
once, so need to be closely monitored
and optimised to achieve peak energy
efficiency and preserve the valuable
chemicals that are reused in the kraft
process.
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MWIR-B-640 FEATURES MWIR-B-640 BENEFITS

Advanced spectral filtering Clear views through dusty/smoky/luminous flames/hot conditions
High-temperature measurement accuracy Allows optimum boiler control in real-time

High spatial resolution Resolves fine details within the boiler

Real-time thermal data Improves energy efficiency without degrading boiler lifetime
Advanced image processing software Continuous monitoring from a safe operator location
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THERMAL IMAGING OF BLACK LIQUOR
RECOVERY BOILERS

AIR-COOLED MWIR-B-640 SYSTEM

The MWIR-B-640 comprises a thermal imager coupled to

an infrared borescope and mounted in a cooling jacket on

a pneumatic auto-retraction system (LPAR) to protect the
instrument from overheating. The jacket uses compressed air to
keep the optics cool, and a small flow of instrument air protects
the tip of the probe from contamination. The highly efficient
cooling jacket avoids the need for water cooling.

Only a small opening in the furnace wall is required for the
MWIR-B-640 to accurately profile the temperature of the smelt
bed and boiler tubes, so the furnace atmosphere and energy
consumption are not affected.

IMAGEPro Software

IMAGEPro V2 is a Windows PC software system that
enables configuration of imager, display properties and
advanced temperature analysis options and supports
multiple simultaneous imagers. A free 30-day trial is
available for extensive testing.

TEMPERATURE RANGE:

300-1200 °C / 572-2192 °F

MID-WAVELENGTH: MWIR 3.9 pm
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Able to monitor and control up to sixteen imagers,
IMAGEPro V2 offers real-time analysis for thermal
imager ranges. The wide range of tools available within
IMAGEPro V2 provide detailed information on conditions | > o<« & »Maiue s
within the boiler and increase operator control. e Sr i ==

Up to 100 regions of interest are available per camera, using points, rectangle, ellipse free-drawn or profile lines. Profile
line, histogram, trend and gauge graphs are generated for analysis.

IMAGEPro V2 is an advanced software package for monitoring, controlling, analysing and capturing thermal
imaging data supporting all available AMETEK Land thermal imagers.
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~ + Proactively maintaining your provides unparalleled after-sales

PERFORMANCE SERVICES equipment to maximize availability.  services to ensure you get the best
, « Optimising solutions to meet your  performance and value from your
AMETEK Land’s AMECare unique applications. AMETEK Land products. Our dedicated

Performance Services ensure
peak performance and maximum
return on investment over the life
of your equipment.

+ Enhancing user skills by providing service centre teams and on-site
access to product and application engineers are trained to deliver the
experts. highest standard of commissioning,

maintenance and after-sales support.
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