Jansen Co-hosts Boiler Workshop in Prague
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Biomass Boiler Combustion System Upgrades
Since the late 1990s, Jansen has completed combustion system upgrades on over fifty (50) biomass boilers. With
this record, Jansen continues to supply the most biomass boiler combustion system upgrades to the industry.
Typically, a combustion system upgrade includes modifications to the
fuel and/or air delivery systems, particularly the fuel delivery spouts
and overfire air (OFA) supply.   

Upgrading the combustion system of existing biomass fueled boilers
typically results in these benefits:

In cooperation with Power Specialists Assoc. Inc. (PSA) of Somers, Connecticut, Jansen co-sponsored a two-day
Boiler Workshop early September in Prague, Czech Republic.
Participants in the workshop were from a variety of industrial plants, power producers, and interested associated
parties from the Czech Republic, Slovakia, Poland, Austria,
and Belgium.
Jansen made two technical presentations; these were:
• Principles of Biomass Combustion for Boiler Retrofits
and Upgrades.
• Improving Boiler Performance; Reducing Fuel Costs
and Increasing Capacity.

The rising cost of fossil fuels, stricter regulatory emissions performance
requirements, and the general desire to use more “green, renewable”
energy sources have been the common motivation behind these projects. Consistent and significant improvements in boiler performance
and fuel economy have provided confidence to many of Jansen’s
customers to have them come back for repeat business.
Jansen High Energy Combustion Air Nozzles for
OFA supply are shown on this recent installation
on a Foster Wheeler biomass boiler in Kentucky.
After the upgrade, the steam generation from
biomass and TDF fuels was literally quoted as
being “off the chart”.
™

• An increase in biomass burning capacity of the unit (i.e., bark, hog
fuel, wood residues). Typical increases range from 5% to 40%,
depending on boiler size and customer’s goals.
• Improvement of the unit’s ability to handle biomass/mixed wood, TDF, and sludge with a moisture content
covering a wide range.
• Reduction or complete elimination of the need for fossil fuel co-firing (oil, natural gas, coal).
• Improvement of the unit’s thermal efficiency by reducing:
– Excess air
– Flue gas temperatures in the stack
– Unburned carbon in the ash
• Reduction in carryover of fly ash and other inert material to minimize the abrasive impact of erosion on pressure
parts, ducting, and ID fan.
• Reduction in stack emissions of CO, NOx, and particulate matter (PM).
– Average reduction in CO of 41%
– Average reduction of NOx of 6%
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This event marked the first-ever Jansen workshop in Europe. In North America, Biomass Boiler Workshops have
been held twice per year since 2000, with over 600
people attending. An announcement for our upcoming
2010 Biomass Boiler Workshop dates and locations is
shown on page 4 of this newsletter.

combustion and boiler
technology, products,
and services.
We are dedicated to working
with our clients to achieve their
production, reliability, efficiency,
safety, and environmental goals.
We accomplish this by:
• Listening and understanding.
• Providing a flexible approach
to problem solving.
• Developing creative and
innovative solutions.
• Working with clients to

Workshop Presenters: from left, Jansen’s Arie Verloop and PSA’s:
Rastislav Beneš, Rudy Haraga, and Tom Madersky.

implement these solutions.
Our team of talented and
experienced individuals is
committed to the highest

An engaged audience in Prague.

standards of professional ethics.
We commit ourselves to
creating a challenging and
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Newsletter by E-mail

This Newsletter, No. 36, Fall 2009, is again being sent by e-mail to our contacts for whom we have an e-mail address. It will also be sent via regular postal service. We are continually expanding the electronic distribution list for
our bi-annual newsletter. To receive future newsletters, you are given the following choices:

supportive work environment
that fosters opportunity for
professional growth, fulfillment,
and rewards.

Further detailed information of the Jansen approach and experience in upgrading combustion systems of biomassfired boilers, including OFA upgrades, can be found on our website (www.jansenboiler.com).  As in previous years,
again in 2010, two biomass boiler workshops are being scheduled (see announcement of dates and locations on
page 4).
For specific inquiries and/or references, please contact Arie Verloop at 425.952.2825, or Ned Dye at 425.952.2827 or by e-mail at
Firstname.Lastname@jansenboiler.com.

A typical phased approach to fuel
conversion projects is:
• Initial assessment of feasibility and
required modifications to generate
early budgetary costs.
• Engineering evaluation of existing
boiler to determine the unit’s
capabilities when operating with
the new fuel (pressure parts,
A pile of biomass waiting to be burned.
auxiliary and pollution control
equipment).
• Definition engineering to develop +/- 10% accuracy cost estimate.
• Engineering design, fabrication, and materials supply.
• Installation, operator training, and start-up assistance.

Witnessing a Revival in
Energy-from-Waste Industry

Elements of Overfire Air Supply Upgrade

Boiler House Cartoons
on Jansen Website
A collection of boiler house cartoons
can be viewed on our website:
www.jansenboiler.com. Some 30
cartoons by Gordon Stevens shown
previously in this newsletter are
presented on the site. Each cartoon
depicts a humorous situation with
people and equipment in the boiler
house. As you will agree, Gord has
the rare insight to find humor in the
operation of power and recovery
boilers and we hope you enjoy his
cartoons as much as we do.

Boiler owner/operators in recent years have been motivated to convert existing fossil
fuel-fired boilers to burn some, or exclusively biomass fuels. Biomass fuels often
provide lower fuel costs and lower flue gas emissions as well as being considered a
“green” renewable resource. Whether the boiler currently burns exclusively fossil fuels
or burns a combination of fossil and biomass fuels, Jansen has the experience and
capabilities to provide the necessary
services to enhance biomass firing in
most all boiler configurations.

For further information on this work and specific inquiries, please contact Arie Verloop at
425.952.2825, or Ned Dye at 425.952.2827 or by e mail at Firstname.Lastname@jansenboiler.com.

To receive this and upcoming Newsletters electronically, please send your e-mail address to editor@jansenboiler.com and you will be
included on the list.

Jansen has designed/supplied OFA upgrades for units originally manufactured by a variety of OEMs, namely:
Babcock & Wilcox, Combustion Engineering, Foster Wheeler, Erie City, Riley Stoker, Zurn, Kipper, and Union Iron
Works. The boiler’s original installation dates range from mid-1950 to 1991. Jansen clients for biomass boiler OFA
system upgrades include International Paper, Weyerhaeuser Company, Domtar Inc., MeadWestvaco, SAPPI North
America, Packaging Corporation of America, Smurfit-Stone Container Corporation, Tolko Industries, Ltd., Koch
Cellulose, Boise, Alabama River Pulp Company, Simpson Tacoma Kraft, NewPage Corporation, Appleton Papers,
Rayonier Inc., and Daishowa America Co. Ltd.

Boiler Conversions
to Biomass Burning

Jansen has the capability and experience to carry out any or all of these steps.

• Prefer receipt by e-mail (no regular mail)
• Prefer receipt by regular mail (no e-mail)
• Prefer both mailings (e-mail and regular mail)
If we do not hear from you, we will assume the third choice.

Elements of Fuel Distributors Upgrade
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The Energy-from-Waste (E-f-W) industry consists of facilities that burn municipal solid
waste (MSW), refuse derived fuel (RDF), construction debris (CD), and sometimes
biomass fuels in order to dispose of these waste materials. Typically, these facilities also
convert combustion heat to produce steam and generate electrical power.
Recently, the E-f-W industry has experienced a surge in activities that is caused by both
economical and political driving forces as well as popular trends, namely, 1) to reduce
landfill, 2) to create power from renewable energy sources, 3) to offset the high cost of
fossil fuels, and 4) to achieve more stringent air emissions limitations.
Improvements in the economic disposal of these waste fuels in combustion furnaces
is addressed in projects such as:
•
•
•
•

Expanding the waste fuel burning capacity in new and existing furnaces.
Improving the efficiency of the facility’s steam and power generation.
Reducing metal corrosion rates and improve effective life span of the equipment.
Improving air emissions through improved combustion and/or application of emissions control technologies.
Continued on page 3

Customized
Engineered Solutions

Superheater and Economizer Upgrades
to Increase In-House Power Generation
At the TAPPI 2008 Engineering, Pulping & Environmental Conference last Fall
in Portland, Oregon, Jansen’s John La Fond presented a technical paper titled:
Boiler Upgrades to Increase In-House Power Generation.
The paper discusses the following topics:
• Strategies to Increase In-House Power generation
• Boiler Steam Conditions to a New Steam Turbine Generator
• Boiler Steam Conditions to an Existing Steam Turbine Generator
• Maximizing Boiler Steam Production from Lower Cost Waste Fuels
– By Improving Combustion
– By Increasing Thermal Efficiency with Additional Economizer Surface

Witnessing a Revival in Energy-from-Waste Industry
In recent years, Jansen has participated in the revival of the E-f-W industry by carrying out the following projects:
•
•
•
•
•
•

Environmental News

Reporting Greenhouse Gas Emissions - On January 1, 2010, the U.S. Environmental Protection Agency (EPA)
will, for the first time, require large emitters of heat-trapping emissions to begin collecting greenhouse gas
(GHG) data under a new reporting system. This new program will cover approximately 85 percent of the nation’s GHG emissions and apply to roughly 10,000 facilities.

To receive a copy of the paper or specific inquiries, please contact Arie Verloop at 425.952.2825,
or John La Fond at 425.952.2832 or by e-mail at Firstname.Lastname@jansenboiler.com.  

EPA’s new reporting system will provide a better understanding of where GHGs are coming from and will guide
development of the best possible policies and programs to reduce emissions. The data will also allow businesses
to track their own emissions, compare them to similar facilities, and provide assistance in identifying cost effective ways to reduce emissions in the future. This comprehensive, nationwide emissions data will help in the fight
against climate change.

P roject D escription

Superheater
Replacement

www.jansenboiler.com

www.jansenboiler.com

With the exception of two headers the entire
primary and secondary superheater assemblies
were replaced with a new design by Jansen. To
meet the performance objectives the superheater
surface area was increased by a factor of four and
the tube metallurgy was upgraded, using a variety
of metal grades and wall thicknesses (as depicted
by the colors in the sketch).
New support structural steel was also designed
and supplied to carry the significantly increased
assembly weights.
Jansen provided project management, design,
engineering, materials procurement, fabrication,
and delivery to the mill. The new superheater was
installed during the plant’s annual outage in 2008.

Superheater corrosion analyses.
Feasibility studies for boiler fuel conversion (from prior fuel to MSW/RDF).
Review of process/combustion design factors, pressure part evaluations, and circulation studies.
Computational Fluid Dynamics (CFD) modeling of combustion performance and heat transfer characteristics.
ASME Boiler and Pressure Vessel Code “S” pressure part design and supply.
Efficient combustion air delivery systems, i.e., overfire air (OFA) upgrades.

For further information on this recent work and specific inquiries about potential future projects, please contact Arie Verloop at
425.952.2825 or by e mail at Arie.Verloop@jansenboiler.com.

The paper provides process technical data to help the reader make more informed
decisions on whether to pursue a potential project in this area. The information in
the paper is based on recent Jansen superheater and economizer upgrade projects
on biomass, chemical recovery, and boilers in the E-f-W industry.

Jansen designed and supplied a
superheater replacement on a
combination hog fuel and natural
gas fired boiler with the purpose
to increase the boiler’s final steam
temperature. The unit was supplied
by B&W in 1968 with maximum
continuous rated (MCR) steaming
capacity of 600,000 lb/hr at 825°F and 1,020 psig but was unable to achieve
this temperature. With the superheater replacement, the goal was to increase
final steam temperature to 925°F from the existing 760°F temperature in the
steaming range of 220,000 lb/hr to full MCR capacity when firing a combination of hog fuel, tire derived fuel (TDF), cotton seed, and natural gas, or on
natural gas alone.
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Continued from page 1

Greenhouse gases, such as carbon dioxide, are produced by burning fossil and biomass fuels and through industrial and biological processes. Facilities that emit 25,000 metric tons or more of CO2 equivalent per year will be
required to report GHG emissions data to EPA annually.

2010 Biomass Boiler Workshops

• New Orleans, Louisiana, June 10-11, 2010
• Minneapolis, Minnesota, September 16-17, 2010
Since 2000, these workshops have been attended by
some 600 representatives of numerous plants in the
Pulp/Forest Products Industries, Independent Power
Producers and Energy-from-Waste Industry.

The workshops consist of presentations about new
technological developments and results to improve the
operating performance, waste fuel burning capacity,
efficiency, and fuel economy of biomass-fired boilers
(mostly stoker-fired).  In addition, the program will include troubleshooting and problem solving discussions of Participants take notes during a past Biomass Boiler Workshop.
challenges that attendees bring to the workshop.  Participants will benefit by: 1) learning about the current retrofit
technology for biomass boilers and associated equipment; 2) seeing how other mill operations solve their biomass
boiler area problems; and 3) receiving information and solutions to their mill specific problems.
The workshops are co-sponsored by:

For sign-up and to receive a detailed program of the technical presentations, workshop location, and hotel, etc., please contact Pat
Azeltine or Cathy Thomas by phone at 425.952.2843/2835 or by e-mail at FirstName.LastName@jansenboiler.com.

The first annual reports for the largest emitting facilities, covering calendar year 2010, will need to be submitted
to EPA in 2011.
Jansen can assist in making an assessment whether your facility/plant/boilers will be required to report to the EPA under the
new ruling and how to proceed in quantifying the amount. Contact Arie Verloop at 425.952.2825 or by e mail at
Arie.Verloop@jansenboiler.com.

By The Leaders in Biomass Boiler
Combustion System Upgrades

NEWS Briefs
Since our last newsletter, Jansen has conducted the following process and design engineering projects in the Forest
Products, Independent Power Producers, Energy-from-Waste, and other industries (several are in progress):
•
•
•
•
•
•
•
•
•
•

Chemical recovery boiler multi-level air system upgrade.
Combustion system upgrades for biomass boilers.
Biomass and waste fuel boiler engineering evaluations (bark, MSW, RDF).
Chemical recovery boiler performance evaluations and capacity studies.
Boiler conversion to biomass burning studies and cost estimating.
Recovery, biomass, and E-f-W boiler circulation studies and UFM data collection.
CFD modeling of biomass, chemical recovery, MSW, and RDF-fueled boilers.
Boiler operational fine-tuning and optimization support.
Recovery boiler start-up assistance and personnel training.
Recovery boiler operations procedures review.

This work was conducted, or is currently in progress for the following companies:
•
•
•
•
•
•
•
•
•
•
•
•

AES Corporation
BOISE
Cariboo Pulp & Paper Company
Catalyst Paper
Clearwater Paper
Covanta Energy Group, Inc.
Domtar Inc.
Fluor Enterprises Inc.
Georgia-Pacific LLC
Great River Energy
Hu Honua Bioenergy LLC
Interfor Pacific

•
•
•
•
•
•
•
•
•
•

International Paper Company
KapStone Papers
Kimberly-Clark
Kruger Wayagamack Inc.
Longview Fibre Paper
& Packaging Inc.
MeadWestvaco
NewPage Corporation
New Ulm Public Utility
Nippon Papers
Packaging Corporation of
America

•
•
•
•
•
•
•
•
•
•
•

Rayonier Inc.
ReEnergy Holdings LLC
Rock-Tenn Company
Simpson Tacoma Kraft
Smurfit-Stone Container
Corporation
Sonoco Products Co.
Springs Global US, Inc.
Thilmany Papers
Turbine Diagnostics Services, Inc.
Wheelabrator Technologies, Inc.
Weyerhaeuser Company

For further information on this type of work, please contact Arie Verloop at 425.952.2825 or by e-mail at Arie.Verloop@jansenboiler.com.
Additional information and specific project references can be found on our website at: www.jansenboiler.com.

Inquiries should be directed to:

Boiler News is published twice a year by Jansen Combustion and
Boiler Technologies, Inc. to provide information to Owners and
Operators of boilers.
Reproduction of the information contained in this newsletter is
only allowed with proper reference to the source.

Editor, Boiler News
Jansen Combustion and Boiler Technologies, Inc.
12025 115th Avenue NE, Suite 250
Kirkland, WA 98034-6943
Phone: (425) 825-0500
Fax:
(425) 825-1131
E-mail: editor@jansenboiler.com

Customized
Engineered Solutions

Superheater and Economizer Upgrades
to Increase In-House Power Generation
At the TAPPI 2008 Engineering, Pulping & Environmental Conference last Fall
in Portland, Oregon, Jansen’s John La Fond presented a technical paper titled:
Boiler Upgrades to Increase In-House Power Generation.
The paper discusses the following topics:
• Strategies to Increase In-House Power generation
• Boiler Steam Conditions to a New Steam Turbine Generator
• Boiler Steam Conditions to an Existing Steam Turbine Generator
• Maximizing Boiler Steam Production from Lower Cost Waste Fuels
– By Improving Combustion
– By Increasing Thermal Efficiency with Additional Economizer Surface

Witnessing a Revival in Energy-from-Waste Industry
In recent years, Jansen has participated in the revival of the E-f-W industry by carrying out the following projects:
•
•
•
•
•
•

Environmental News

Reporting Greenhouse Gas Emissions - On January 1, 2010, the U.S. Environmental Protection Agency (EPA)
will, for the first time, require large emitters of heat-trapping emissions to begin collecting greenhouse gas
(GHG) data under a new reporting system. This new program will cover approximately 85 percent of the nation’s GHG emissions and apply to roughly 10,000 facilities.

To receive a copy of the paper or specific inquiries, please contact Arie Verloop at 425.952.2825,
or John La Fond at 425.952.2832 or by e-mail at Firstname.Lastname@jansenboiler.com.  

EPA’s new reporting system will provide a better understanding of where GHGs are coming from and will guide
development of the best possible policies and programs to reduce emissions. The data will also allow businesses
to track their own emissions, compare them to similar facilities, and provide assistance in identifying cost effective ways to reduce emissions in the future. This comprehensive, nationwide emissions data will help in the fight
against climate change.
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Superheater
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With the exception of two headers the entire
primary and secondary superheater assemblies
were replaced with a new design by Jansen. To
meet the performance objectives the superheater
surface area was increased by a factor of four and
the tube metallurgy was upgraded, using a variety
of metal grades and wall thicknesses (as depicted
by the colors in the sketch).
New support structural steel was also designed
and supplied to carry the significantly increased
assembly weights.
Jansen provided project management, design,
engineering, materials procurement, fabrication,
and delivery to the mill. The new superheater was
installed during the plant’s annual outage in 2008.

Superheater corrosion analyses.
Feasibility studies for boiler fuel conversion (from prior fuel to MSW/RDF).
Review of process/combustion design factors, pressure part evaluations, and circulation studies.
Computational Fluid Dynamics (CFD) modeling of combustion performance and heat transfer characteristics.
ASME Boiler and Pressure Vessel Code “S” pressure part design and supply.
Efficient combustion air delivery systems, i.e., overfire air (OFA) upgrades.

For further information on this recent work and specific inquiries about potential future projects, please contact Arie Verloop at
425.952.2825 or by e mail at Arie.Verloop@jansenboiler.com.

The paper provides process technical data to help the reader make more informed
decisions on whether to pursue a potential project in this area. The information in
the paper is based on recent Jansen superheater and economizer upgrade projects
on biomass, chemical recovery, and boilers in the E-f-W industry.

Jansen designed and supplied a
superheater replacement on a
combination hog fuel and natural
gas fired boiler with the purpose
to increase the boiler’s final steam
temperature. The unit was supplied
by B&W in 1968 with maximum
continuous rated (MCR) steaming
capacity of 600,000 lb/hr at 825°F and 1,020 psig but was unable to achieve
this temperature. With the superheater replacement, the goal was to increase
final steam temperature to 925°F from the existing 760°F temperature in the
steaming range of 220,000 lb/hr to full MCR capacity when firing a combination of hog fuel, tire derived fuel (TDF), cotton seed, and natural gas, or on
natural gas alone.
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Greenhouse gases, such as carbon dioxide, are produced by burning fossil and biomass fuels and through industrial and biological processes. Facilities that emit 25,000 metric tons or more of CO2 equivalent per year will be
required to report GHG emissions data to EPA annually.

2010 Biomass Boiler Workshops

• New Orleans, Louisiana, June 10-11, 2010
• Minneapolis, Minnesota, September 16-17, 2010
Since 2000, these workshops have been attended by
some 600 representatives of numerous plants in the
Pulp/Forest Products Industries, Independent Power
Producers and Energy-from-Waste Industry.

The workshops consist of presentations about new
technological developments and results to improve the
operating performance, waste fuel burning capacity,
efficiency, and fuel economy of biomass-fired boilers
(mostly stoker-fired).  In addition, the program will include troubleshooting and problem solving discussions of Participants take notes during a past Biomass Boiler Workshop.
challenges that attendees bring to the workshop.  Participants will benefit by: 1) learning about the current retrofit
technology for biomass boilers and associated equipment; 2) seeing how other mill operations solve their biomass
boiler area problems; and 3) receiving information and solutions to their mill specific problems.
The workshops are co-sponsored by:

For sign-up and to receive a detailed program of the technical presentations, workshop location, and hotel, etc., please contact Pat
Azeltine or Cathy Thomas by phone at 425.952.2843/2835 or by e-mail at FirstName.LastName@jansenboiler.com.

The first annual reports for the largest emitting facilities, covering calendar year 2010, will need to be submitted
to EPA in 2011.
Jansen can assist in making an assessment whether your facility/plant/boilers will be required to report to the EPA under the
new ruling and how to proceed in quantifying the amount. Contact Arie Verloop at 425.952.2825 or by e mail at
Arie.Verloop@jansenboiler.com.

By The Leaders in Biomass Boiler
Combustion System Upgrades

NEWS Briefs
Since our last newsletter, Jansen has conducted the following process and design engineering projects in the Forest
Products, Independent Power Producers, Energy-from-Waste, and other industries (several are in progress):
•
•
•
•
•
•
•
•
•
•

Chemical recovery boiler multi-level air system upgrade.
Combustion system upgrades for biomass boilers.
Biomass and waste fuel boiler engineering evaluations (bark, MSW, RDF).
Chemical recovery boiler performance evaluations and capacity studies.
Boiler conversion to biomass burning studies and cost estimating.
Recovery, biomass, and E-f-W boiler circulation studies and UFM data collection.
CFD modeling of biomass, chemical recovery, MSW, and RDF-fueled boilers.
Boiler operational fine-tuning and optimization support.
Recovery boiler start-up assistance and personnel training.
Recovery boiler operations procedures review.

This work was conducted, or is currently in progress for the following companies:
•
•
•
•
•
•
•
•
•
•
•
•

AES Corporation
BOISE
Cariboo Pulp & Paper Company
Catalyst Paper
Clearwater Paper
Covanta Energy Group, Inc.
Domtar Inc.
Fluor Enterprises Inc.
Georgia-Pacific LLC
Great River Energy
Hu Honua Bioenergy LLC
Interfor Pacific

•
•
•
•
•
•
•
•
•
•

International Paper Company
KapStone Papers
Kimberly-Clark
Kruger Wayagamack Inc.
Longview Fibre Paper
& Packaging Inc.
MeadWestvaco
NewPage Corporation
New Ulm Public Utility
Nippon Papers
Packaging Corporation of
America

•
•
•
•
•
•
•
•
•
•
•

Rayonier Inc.
ReEnergy Holdings LLC
Rock-Tenn Company
Simpson Tacoma Kraft
Smurfit-Stone Container
Corporation
Sonoco Products Co.
Springs Global US, Inc.
Thilmany Papers
Turbine Diagnostics Services, Inc.
Wheelabrator Technologies, Inc.
Weyerhaeuser Company

For further information on this type of work, please contact Arie Verloop at 425.952.2825 or by e-mail at Arie.Verloop@jansenboiler.com.
Additional information and specific project references can be found on our website at: www.jansenboiler.com.

Inquiries should be directed to:

Boiler News is published twice a year by Jansen Combustion and
Boiler Technologies, Inc. to provide information to Owners and
Operators of boilers.
Reproduction of the information contained in this newsletter is
only allowed with proper reference to the source.

Editor, Boiler News
Jansen Combustion and Boiler Technologies, Inc.
12025 115th Avenue NE, Suite 250
Kirkland, WA 98034-6943
Phone: (425) 825-0500
Fax:
(425) 825-1131
E-mail: editor@jansenboiler.com

Customized
Engineered Solutions

Superheater and Economizer Upgrades
to Increase In-House Power Generation
At the TAPPI 2008 Engineering, Pulping & Environmental Conference last Fall
in Portland, Oregon, Jansen’s John La Fond presented a technical paper titled:
Boiler Upgrades to Increase In-House Power Generation.
The paper discusses the following topics:
• Strategies to Increase In-House Power generation
• Boiler Steam Conditions to a New Steam Turbine Generator
• Boiler Steam Conditions to an Existing Steam Turbine Generator
• Maximizing Boiler Steam Production from Lower Cost Waste Fuels
– By Improving Combustion
– By Increasing Thermal Efficiency with Additional Economizer Surface

Witnessing a Revival in Energy-from-Waste Industry
In recent years, Jansen has participated in the revival of the E-f-W industry by carrying out the following projects:
•
•
•
•
•
•

Environmental News

Reporting Greenhouse Gas Emissions - On January 1, 2010, the U.S. Environmental Protection Agency (EPA)
will, for the first time, require large emitters of heat-trapping emissions to begin collecting greenhouse gas
(GHG) data under a new reporting system. This new program will cover approximately 85 percent of the nation’s GHG emissions and apply to roughly 10,000 facilities.

To receive a copy of the paper or specific inquiries, please contact Arie Verloop at 425.952.2825,
or John La Fond at 425.952.2832 or by e-mail at Firstname.Lastname@jansenboiler.com.  

EPA’s new reporting system will provide a better understanding of where GHGs are coming from and will guide
development of the best possible policies and programs to reduce emissions. The data will also allow businesses
to track their own emissions, compare them to similar facilities, and provide assistance in identifying cost effective ways to reduce emissions in the future. This comprehensive, nationwide emissions data will help in the fight
against climate change.
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With the exception of two headers the entire
primary and secondary superheater assemblies
were replaced with a new design by Jansen. To
meet the performance objectives the superheater
surface area was increased by a factor of four and
the tube metallurgy was upgraded, using a variety
of metal grades and wall thicknesses (as depicted
by the colors in the sketch).
New support structural steel was also designed
and supplied to carry the significantly increased
assembly weights.
Jansen provided project management, design,
engineering, materials procurement, fabrication,
and delivery to the mill. The new superheater was
installed during the plant’s annual outage in 2008.

Superheater corrosion analyses.
Feasibility studies for boiler fuel conversion (from prior fuel to MSW/RDF).
Review of process/combustion design factors, pressure part evaluations, and circulation studies.
Computational Fluid Dynamics (CFD) modeling of combustion performance and heat transfer characteristics.
ASME Boiler and Pressure Vessel Code “S” pressure part design and supply.
Efficient combustion air delivery systems, i.e., overfire air (OFA) upgrades.

For further information on this recent work and specific inquiries about potential future projects, please contact Arie Verloop at
425.952.2825 or by e mail at Arie.Verloop@jansenboiler.com.

The paper provides process technical data to help the reader make more informed
decisions on whether to pursue a potential project in this area. The information in
the paper is based on recent Jansen superheater and economizer upgrade projects
on biomass, chemical recovery, and boilers in the E-f-W industry.

Jansen designed and supplied a
superheater replacement on a
combination hog fuel and natural
gas fired boiler with the purpose
to increase the boiler’s final steam
temperature. The unit was supplied
by B&W in 1968 with maximum
continuous rated (MCR) steaming
capacity of 600,000 lb/hr at 825°F and 1,020 psig but was unable to achieve
this temperature. With the superheater replacement, the goal was to increase
final steam temperature to 925°F from the existing 760°F temperature in the
steaming range of 220,000 lb/hr to full MCR capacity when firing a combination of hog fuel, tire derived fuel (TDF), cotton seed, and natural gas, or on
natural gas alone.
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Greenhouse gases, such as carbon dioxide, are produced by burning fossil and biomass fuels and through industrial and biological processes. Facilities that emit 25,000 metric tons or more of CO2 equivalent per year will be
required to report GHG emissions data to EPA annually.

2010 Biomass Boiler Workshops

• New Orleans, Louisiana, June 10-11, 2010
• Minneapolis, Minnesota, September 16-17, 2010
Since 2000, these workshops have been attended by
some 600 representatives of numerous plants in the
Pulp/Forest Products Industries, Independent Power
Producers and Energy-from-Waste Industry.

The workshops consist of presentations about new
technological developments and results to improve the
operating performance, waste fuel burning capacity,
efficiency, and fuel economy of biomass-fired boilers
(mostly stoker-fired).  In addition, the program will include troubleshooting and problem solving discussions of Participants take notes during a past Biomass Boiler Workshop.
challenges that attendees bring to the workshop.  Participants will benefit by: 1) learning about the current retrofit
technology for biomass boilers and associated equipment; 2) seeing how other mill operations solve their biomass
boiler area problems; and 3) receiving information and solutions to their mill specific problems.
The workshops are co-sponsored by:

For sign-up and to receive a detailed program of the technical presentations, workshop location, and hotel, etc., please contact Pat
Azeltine or Cathy Thomas by phone at 425.952.2843/2835 or by e-mail at FirstName.LastName@jansenboiler.com.

The first annual reports for the largest emitting facilities, covering calendar year 2010, will need to be submitted
to EPA in 2011.
Jansen can assist in making an assessment whether your facility/plant/boilers will be required to report to the EPA under the
new ruling and how to proceed in quantifying the amount. Contact Arie Verloop at 425.952.2825 or by e mail at
Arie.Verloop@jansenboiler.com.

By The Leaders in Biomass Boiler
Combustion System Upgrades

NEWS Briefs
Since our last newsletter, Jansen has conducted the following process and design engineering projects in the Forest
Products, Independent Power Producers, Energy-from-Waste, and other industries (several are in progress):
•
•
•
•
•
•
•
•
•
•

Chemical recovery boiler multi-level air system upgrade.
Combustion system upgrades for biomass boilers.
Biomass and waste fuel boiler engineering evaluations (bark, MSW, RDF).
Chemical recovery boiler performance evaluations and capacity studies.
Boiler conversion to biomass burning studies and cost estimating.
Recovery, biomass, and E-f-W boiler circulation studies and UFM data collection.
CFD modeling of biomass, chemical recovery, MSW, and RDF-fueled boilers.
Boiler operational fine-tuning and optimization support.
Recovery boiler start-up assistance and personnel training.
Recovery boiler operations procedures review.

This work was conducted, or is currently in progress for the following companies:
•
•
•
•
•
•
•
•
•
•
•
•

AES Corporation
BOISE
Cariboo Pulp & Paper Company
Catalyst Paper
Clearwater Paper
Covanta Energy Group, Inc.
Domtar Inc.
Fluor Enterprises Inc.
Georgia-Pacific LLC
Great River Energy
Hu Honua Bioenergy LLC
Interfor Pacific

•
•
•
•
•
•
•
•
•
•

International Paper Company
KapStone Papers
Kimberly-Clark
Kruger Wayagamack Inc.
Longview Fibre Paper
& Packaging Inc.
MeadWestvaco
NewPage Corporation
New Ulm Public Utility
Nippon Papers
Packaging Corporation of
America

•
•
•
•
•
•
•
•
•
•
•

Rayonier Inc.
ReEnergy Holdings LLC
Rock-Tenn Company
Simpson Tacoma Kraft
Smurfit-Stone Container
Corporation
Sonoco Products Co.
Springs Global US, Inc.
Thilmany Papers
Turbine Diagnostics Services, Inc.
Wheelabrator Technologies, Inc.
Weyerhaeuser Company

For further information on this type of work, please contact Arie Verloop at 425.952.2825 or by e-mail at Arie.Verloop@jansenboiler.com.
Additional information and specific project references can be found on our website at: www.jansenboiler.com.

Inquiries should be directed to:
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Jansen Co-hosts Boiler Workshop in Prague

U pdate on

Biomass Boiler Combustion System Upgrades
Since the late 1990s, Jansen has completed combustion system upgrades on over fifty (50) biomass boilers. With
this record, Jansen continues to supply the most biomass boiler combustion system upgrades to the industry.
Typically, a combustion system upgrade includes modifications to the
fuel and/or air delivery systems, particularly the fuel delivery spouts
and overfire air (OFA) supply.   

Upgrading the combustion system of existing biomass fueled boilers
typically results in these benefits:

In cooperation with Power Specialists Assoc. Inc. (PSA) of Somers, Connecticut, Jansen co-sponsored a two-day
Boiler Workshop early September in Prague, Czech Republic.
Participants in the workshop were from a variety of industrial plants, power producers, and interested associated
parties from the Czech Republic, Slovakia, Poland, Austria,
and Belgium.
Jansen made two technical presentations; these were:
• Principles of Biomass Combustion for Boiler Retrofits
and Upgrades.
• Improving Boiler Performance; Reducing Fuel Costs
and Increasing Capacity.

The rising cost of fossil fuels, stricter regulatory emissions performance
requirements, and the general desire to use more “green, renewable”
energy sources have been the common motivation behind these projects. Consistent and significant improvements in boiler performance
and fuel economy have provided confidence to many of Jansen’s
customers to have them come back for repeat business.
Jansen High Energy Combustion Air Nozzles for
OFA supply are shown on this recent installation
on a Foster Wheeler biomass boiler in Kentucky.
After the upgrade, the steam generation from
biomass and TDF fuels was literally quoted as
being “off the chart”.
™

• An increase in biomass burning capacity of the unit (i.e., bark, hog
fuel, wood residues). Typical increases range from 5% to 40%,
depending on boiler size and customer’s goals.
• Improvement of the unit’s ability to handle biomass/mixed wood, TDF, and sludge with a moisture content
covering a wide range.
• Reduction or complete elimination of the need for fossil fuel co-firing (oil, natural gas, coal).
• Improvement of the unit’s thermal efficiency by reducing:
– Excess air
– Flue gas temperatures in the stack
– Unburned carbon in the ash
• Reduction in carryover of fly ash and other inert material to minimize the abrasive impact of erosion on pressure
parts, ducting, and ID fan.
• Reduction in stack emissions of CO, NOx, and particulate matter (PM).
– Average reduction in CO of 41%
– Average reduction of NOx of 6%
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This event marked the first-ever Jansen workshop in Europe. In North America, Biomass Boiler Workshops have
been held twice per year since 2000, with over 600
people attending. An announcement for our upcoming
2010 Biomass Boiler Workshop dates and locations is
shown on page 4 of this newsletter.

combustion and boiler
technology, products,
and services.
We are dedicated to working
with our clients to achieve their
production, reliability, efficiency,
safety, and environmental goals.
We accomplish this by:
• Listening and understanding.
• Providing a flexible approach
to problem solving.
• Developing creative and
innovative solutions.
• Working with clients to

Workshop Presenters: from left, Jansen’s Arie Verloop and PSA’s:
Rastislav Beneš, Rudy Haraga, and Tom Madersky.

implement these solutions.
Our team of talented and
experienced individuals is
committed to the highest

An engaged audience in Prague.

standards of professional ethics.
We commit ourselves to
creating a challenging and

R ecei v e  O ur

Newsletter by E-mail

This Newsletter, No. 36, Fall 2009, is again being sent by e-mail to our contacts for whom we have an e-mail address. It will also be sent via regular postal service. We are continually expanding the electronic distribution list for
our bi-annual newsletter. To receive future newsletters, you are given the following choices:

supportive work environment
that fosters opportunity for
professional growth, fulfillment,
and rewards.

Further detailed information of the Jansen approach and experience in upgrading combustion systems of biomassfired boilers, including OFA upgrades, can be found on our website (www.jansenboiler.com).  As in previous years,
again in 2010, two biomass boiler workshops are being scheduled (see announcement of dates and locations on
page 4).
For specific inquiries and/or references, please contact Arie Verloop at 425.952.2825, or Ned Dye at 425.952.2827 or by e-mail at
Firstname.Lastname@jansenboiler.com.

A typical phased approach to fuel
conversion projects is:
• Initial assessment of feasibility and
required modifications to generate
early budgetary costs.
• Engineering evaluation of existing
boiler to determine the unit’s
capabilities when operating with
the new fuel (pressure parts,
A pile of biomass waiting to be burned.
auxiliary and pollution control
equipment).
• Definition engineering to develop +/- 10% accuracy cost estimate.
• Engineering design, fabrication, and materials supply.
• Installation, operator training, and start-up assistance.

Witnessing a Revival in
Energy-from-Waste Industry

Elements of Overfire Air Supply Upgrade

Boiler House Cartoons
on Jansen Website
A collection of boiler house cartoons
can be viewed on our website:
www.jansenboiler.com. Some 30
cartoons by Gordon Stevens shown
previously in this newsletter are
presented on the site. Each cartoon
depicts a humorous situation with
people and equipment in the boiler
house. As you will agree, Gord has
the rare insight to find humor in the
operation of power and recovery
boilers and we hope you enjoy his
cartoons as much as we do.

Boiler owner/operators in recent years have been motivated to convert existing fossil
fuel-fired boilers to burn some, or exclusively biomass fuels. Biomass fuels often
provide lower fuel costs and lower flue gas emissions as well as being considered a
“green” renewable resource. Whether the boiler currently burns exclusively fossil fuels
or burns a combination of fossil and biomass fuels, Jansen has the experience and
capabilities to provide the necessary
services to enhance biomass firing in
most all boiler configurations.

For further information on this work and specific inquiries, please contact Arie Verloop at
425.952.2825, or Ned Dye at 425.952.2827 or by e mail at Firstname.Lastname@jansenboiler.com.

To receive this and upcoming Newsletters electronically, please send your e-mail address to editor@jansenboiler.com and you will be
included on the list.

Jansen has designed/supplied OFA upgrades for units originally manufactured by a variety of OEMs, namely:
Babcock & Wilcox, Combustion Engineering, Foster Wheeler, Erie City, Riley Stoker, Zurn, Kipper, and Union Iron
Works. The boiler’s original installation dates range from mid-1950 to 1991. Jansen clients for biomass boiler OFA
system upgrades include International Paper, Weyerhaeuser Company, Domtar Inc., MeadWestvaco, SAPPI North
America, Packaging Corporation of America, Smurfit-Stone Container Corporation, Tolko Industries, Ltd., Koch
Cellulose, Boise, Alabama River Pulp Company, Simpson Tacoma Kraft, NewPage Corporation, Appleton Papers,
Rayonier Inc., and Daishowa America Co. Ltd.

Boiler Conversions
to Biomass Burning

Jansen has the capability and experience to carry out any or all of these steps.

• Prefer receipt by e-mail (no regular mail)
• Prefer receipt by regular mail (no e-mail)
• Prefer both mailings (e-mail and regular mail)
If we do not hear from you, we will assume the third choice.

Elements of Fuel Distributors Upgrade
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The Energy-from-Waste (E-f-W) industry consists of facilities that burn municipal solid
waste (MSW), refuse derived fuel (RDF), construction debris (CD), and sometimes
biomass fuels in order to dispose of these waste materials. Typically, these facilities also
convert combustion heat to produce steam and generate electrical power.
Recently, the E-f-W industry has experienced a surge in activities that is caused by both
economical and political driving forces as well as popular trends, namely, 1) to reduce
landfill, 2) to create power from renewable energy sources, 3) to offset the high cost of
fossil fuels, and 4) to achieve more stringent air emissions limitations.
Improvements in the economic disposal of these waste fuels in combustion furnaces
is addressed in projects such as:
•
•
•
•

Expanding the waste fuel burning capacity in new and existing furnaces.
Improving the efficiency of the facility’s steam and power generation.
Reducing metal corrosion rates and improve effective life span of the equipment.
Improving air emissions through improved combustion and/or application of emissions control technologies.
Continued on page 3
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Biomass Boiler Combustion System Upgrades
Since the late 1990s, Jansen has completed combustion system upgrades on over fifty (50) biomass boilers. With
this record, Jansen continues to supply the most biomass boiler combustion system upgrades to the industry.
Typically, a combustion system upgrade includes modifications to the
fuel and/or air delivery systems, particularly the fuel delivery spouts
and overfire air (OFA) supply.   

Upgrading the combustion system of existing biomass fueled boilers
typically results in these benefits:

In cooperation with Power Specialists Assoc. Inc. (PSA) of Somers, Connecticut, Jansen co-sponsored a two-day
Boiler Workshop early September in Prague, Czech Republic.
Participants in the workshop were from a variety of industrial plants, power producers, and interested associated
parties from the Czech Republic, Slovakia, Poland, Austria,
and Belgium.
Jansen made two technical presentations; these were:
• Principles of Biomass Combustion for Boiler Retrofits
and Upgrades.
• Improving Boiler Performance; Reducing Fuel Costs
and Increasing Capacity.

The rising cost of fossil fuels, stricter regulatory emissions performance
requirements, and the general desire to use more “green, renewable”
energy sources have been the common motivation behind these projects. Consistent and significant improvements in boiler performance
and fuel economy have provided confidence to many of Jansen’s
customers to have them come back for repeat business.
Jansen High Energy Combustion Air Nozzles for
OFA supply are shown on this recent installation
on a Foster Wheeler biomass boiler in Kentucky.
After the upgrade, the steam generation from
biomass and TDF fuels was literally quoted as
being “off the chart”.
™

• An increase in biomass burning capacity of the unit (i.e., bark, hog
fuel, wood residues). Typical increases range from 5% to 40%,
depending on boiler size and customer’s goals.
• Improvement of the unit’s ability to handle biomass/mixed wood, TDF, and sludge with a moisture content
covering a wide range.
• Reduction or complete elimination of the need for fossil fuel co-firing (oil, natural gas, coal).
• Improvement of the unit’s thermal efficiency by reducing:
– Excess air
– Flue gas temperatures in the stack
– Unburned carbon in the ash
• Reduction in carryover of fly ash and other inert material to minimize the abrasive impact of erosion on pressure
parts, ducting, and ID fan.
• Reduction in stack emissions of CO, NOx, and particulate matter (PM).
– Average reduction in CO of 41%
– Average reduction of NOx of 6%
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This event marked the first-ever Jansen workshop in Europe. In North America, Biomass Boiler Workshops have
been held twice per year since 2000, with over 600
people attending. An announcement for our upcoming
2010 Biomass Boiler Workshop dates and locations is
shown on page 4 of this newsletter.

combustion and boiler
technology, products,
and services.
We are dedicated to working
with our clients to achieve their
production, reliability, efficiency,
safety, and environmental goals.
We accomplish this by:
• Listening and understanding.
• Providing a flexible approach
to problem solving.
• Developing creative and
innovative solutions.
• Working with clients to

Workshop Presenters: from left, Jansen’s Arie Verloop and PSA’s:
Rastislav Bereš, Rudy Haraga, and Tom Madersky.
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experienced individuals is
committed to the highest
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creating a challenging and

R ecei v e  O ur

Newsletter by E-mail

This Newsletter, No. 36, Fall 2009, is again being sent by e-mail to our contacts for whom we have an e-mail address. It will also be sent via regular postal service. We are continually expanding the electronic distribution list for
our bi-annual newsletter. To receive future newsletters, you are given the following choices:
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that fosters opportunity for
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Further detailed information of the Jansen approach and experience in upgrading combustion systems of biomassfired boilers, including OFA upgrades, can be found on our website (www.jansenboiler.com).  As in previous years,
again in 2010, two biomass boiler workshops are being scheduled (see announcement of dates and locations on
page 4).
For specific inquiries and/or references, please contact Arie Verloop at 425.952.2825, or Ned Dye at 425.952.2827 or by e-mail at
Firstname.Lastname@jansenboiler.com.

A typical phased approach to fuel
conversion projects is:
• Initial assessment of feasibility and
required modifications to generate
early budgetary costs.
• Engineering evaluation of existing
boiler to determine the unit’s
capabilities when operating with
the new fuel (pressure parts,
A pile of biomass waiting to be burned.
auxiliary and pollution control
equipment).
• Definition engineering to develop +/- 10% accuracy cost estimate.
• Engineering design, fabrication, and materials supply.
• Installation, operator training, and start-up assistance.

Witnessing a Revival in
Energy-from-Waste Industry

Elements of Overfire Air Supply Upgrade

Boiler House Cartoons
on Jansen Website
A collection of boiler house cartoons
can be viewed on our website:
www.jansenboiler.com. Some 30
cartoons by Gordon Stevens shown
previously in this newsletter are
presented on the site. Each cartoon
depicts a humorous situation with
people and equipment in the boiler
house. As you will agree, Gord has
the rare insight to find humor in the
operation of power and recovery
boilers and we hope you enjoy his
cartoons as much as we do.

Boiler owner/operators in recent years have been motivated to convert existing fossil
fuel-fired boilers to burn some, or exclusively biomass fuels. Biomass fuels often
provide lower fuel costs and lower flue gas emissions as well as being considered a
“green” renewable resource. Whether the boiler currently burns exclusively fossil fuels
or burns a combination of fossil and biomass fuels, Jansen has the experience and
capabilities to provide the necessary
services to enhance biomass firing in
most all boiler configurations.

For further information on this work and specific inquiries, please contact Arie Verloop at
425.952.2825, or Ned Dye at 425.952.2827 or by e mail at Firstname.Lastname@jansenboiler.com.

To receive this and upcoming Newsletters electronically, please send your e-mail address to editor@jansenboiler.com and you will be
included on the list.

Jansen has designed/supplied OFA upgrades for units originally manufactured by a variety of OEMs, namely:
Babcock & Wilcox, Combustion Engineering, Foster Wheeler, Erie City, Riley Stoker, Zurn, Kipper, and Union Iron
Works. The boiler’s original installation dates range from mid-1950 to 1991. Jansen clients for biomass boiler OFA
system upgrades include International Paper, Weyerhaeuser Company, Domtar Inc., MeadWestvaco, SAPPI North
America, Packaging Corporation of America, Smurfit-Stone Container Corporation, Tolko Industries, Ltd., Koch
Cellulose, Boise, Alabama River Pulp Company, Simpson Tacoma Kraft, NewPage Corporation, Appleton Papers,
Rayonier Inc., and Daishowa America Co. Ltd.

Boiler Conversions
to Biomass Burning

Jansen has the capability and experience to carry out any or all of these steps.

• Prefer receipt by e-mail (no regular mail)
• Prefer receipt by regular mail (no e-mail)
• Prefer both mailings (e-mail and regular mail)
If we do not hear from you, we will assume the third choice.

Elements of Fuel Distributors Upgrade

Boiler News

Municipal Solid Waste and Refuse Derived Fuel
I NSI DE TH I S I SS U E
• Boiler Conversions to
Biomass Burning
• Witnessing a Revival in
Energy-from-Waste Industry
• Update on Biomass Boiler
Combustion System Upgrades
• Jansen Co-hosts Boiler
Workshop in Prague
• Superheater and Economizer
Upgrades to Increase In-House
Power Generation
• News Briefs
• Receive Our Newsletter
by E-mail
• Boiler House Cartoon
• Dates & Locations Biomass
Boiler Workshops in 2010

The Energy-from-Waste (E-f-W) industry consists of facilities that burn municipal solid
waste (MSW), refuse derived fuel (RDF), construction debris (CD), and sometimes
biomass fuels in order to dispose of these waste materials. Typically, these facilities also
convert combustion heat to produce steam and generate electrical power.
Recently, the E-f-W industry has experienced a surge in activities that is caused by both
economical and political driving forces as well as popular trends, namely, 1) to reduce
landfill, 2) to create power from renewable energy sources, 3) to offset the high cost of
fossil fuels, and 4) to achieve more stringent air emissions limitations.
Improvements in the economic disposal of these waste fuels in combustion furnaces
is addressed in projects such as:
•
•
•
•

Expanding the waste fuel burning capacity in new and existing furnaces.
Improving the efficiency of the facility’s steam and power generation.
Reducing metal corrosion rates and improve effective life span of the equipment.
Improving air emissions through improved combustion and/or application of emissions control technologies.
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