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Jansen Supplies Multi-Level Air System Upgrades on Four Recovery Boilers

Jansen Projects in Waste-to-Energy Industry

• Reduce flue gas temperatures exiting the furnace in
order to minimize potential superheater corrosion.
• Reduce emissions of air pollutants and minimize
water wash frequency.

was co-fired with the RDF to control CO emissions. The purpose of the OFA delivery system upgrade was to lower
CO emissions, reduce natural gas co-firing, and have the ability to burn additional RDF. Additional benefits of the
Jansen OFA system upgrade are that furnace outlet flue gas temperatures are reduced and improved oxygen distribution is achieved, therefore reducing superheater metal corrosion rates.

Computational Fluid Dynamics (CFD) modeling by
Jansen of the combustion process first demonstrated
that the unit’s best performance could be achieved
with an upgrade consisting of the following elements:
• Primary air, unmodified, around the periphery of the
furnace.
• New secondary (overbed) air only from the front
and rear walls with new fewer, larger Jansen air
nozzles.
• Quaternary air on the front and rear walls, located
just above the elevation of the liquor guns, and
equipped with new Jansen air nozzles.
• Tertiary air supply, with no hardware change from
the original tangential arrangement, but significant
flow reduction at this level.
No new fans or fan modifications were required and
the existing secondary air supply ducting and windbox/belt duct were reused for the upgrade.
The air system modifications were installed during the
boiler’s annual outage last year and the combustion air
system has met performance expectations.
Recovery Boiler “B”.  This unit was originally supplied in 1969 with a capacity to burn 2.5 million lb/
day of virgin
BLDS. The unit
had been in
operation with
its original twolevel combustion air delivery
system as well
as cascade
direct contact
New Jansen High Energy Combustion Air Nozzles
evaporator.
Ready for Shipment to Recovery Boiler “B”.
Typical operation was at 3.2 million lb/day of oxidized, as-fired
BLDS and dry solids content near 67%. The mill’s main
purpose for the Jansen upgrade was to help achieve
the following operating goals (other boiler system
modifications and upgrades were scheduled as well):
™

• Increase combustion temperatures in the lower
furnace.
• Minimize concentrations of sulfur dioxide (SO2) in
the flue gas to reduce corrosion.
• Increase chemical reduction efficiency of the smelt.
• For future operation, increase the burning capacity
up to 3.6 million lb/day as-fired BLDS at 72% dry
solids.
Upgrade elements were dictated by successful experience with recent other Jansen upgrades on similar
units and key design features were confirmed by CFD
modeling conducted by Jansen early in this project:
• Primary air supply around the periphery of the furnace (half of the existing PA ports were closed off).
• Installation of new overbed secondary air on the
side walls, utilizing Jansen High Energy Combustion
Air Nozzles located approximately six feet above
the primary ports.
• Retaining the existing upper tangential air configuration in service as tertiary air, with reduced flow.
™

No new fans or fan modifications were required and
new secondary air supply ducting and windbox modifications were kept to a minimum.
Installation of the new overbed secondary air and
nozzles took place during the annual outage last Fall.
Initial start-up was smooth as the boiler was brought
up to full steaming capacity on liquor within 12 hours.
After 8 months of operation, the unit has performed
satisfactory and all performance guarantees have
been met.
Recovery Boilers “C” & “D”.  These two identical
units were originally supplied to this southern mill in
the mid-1960s,
each with a
capacity to burn
2.4 million lb/
day of virgin
BLDS. The units
were operated
with the original combustion Design Sketch of New Secondary Overbed Air
Supply on Recovery Boilers “C” & ”D”.
air delivery
systems consisting of primary air and tangential upper
secondary air. Cascade direct contact evaporators are
also in use on these units. With the Jansen upgrades,
the mill had the following goals:
• Increase the BLDS throughput of both units up to
3.5 million lb/day virgin BLDS at dry solids content
initially near 65% and later to be raised in the 75%
to 80% range.
• Reduce flue gas temperatures exiting the furnace in
order to minimize potential superheater corrosion.
• Maintain emissions of air pollutants well within the
regulatory limitations.
• Minimize water wash frequency.
CFD modeling conducted by Jansen early in the project demonstrated that all performance goals could be
achieved with an upgrade consisting of the following
elements:
• Primary air around the periphery of the furnace
(the opening of the existing ports were reduced by
40%).
• Installation of new overbed secondary air on the
side walls, utilizing Jansen High Energy Combustion
Air Nozzles™ located approximately five feet above
the primary ports.
• Retaining the existing upper tangential air configuration in service as tertiary air, with reduced flow.
No new fans or fan modifications were required and
new secondary air supply ducting and windbox modifications were kept to a minimum.
Installation of the three-level air system upgrades
for the units took place during annual outages in the
Spring and Fall of 2007. Their performance expectations are being met.
With these projects, Jansen has upgraded air delivery
systems on 26 chemical recovery boilers in the pulp
and paper industry, some of which are among the
highest loaded boilers in North America, both on the
basis of cross-sectional and volumetric heat input
rates.
For further information and specific inquiries, 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.
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The OFA upgrade was installed in May of this year and Jansen’s performance guarantees have been met.
MSW Boiler “B”.  Jansen conducted Phase 1 conceptual engineering for alternative combustion air preheating on
three MSW mass burning units in an 800 ton/day facility on the east coast. The existing tubular air heaters on the
units have experienced accelerated metal wastage due to acid dew point corrosion. The customer wishes to remedy
current design deficiencies and evaluate options to replace the tubular heaters by other types of combustion air preheating that have a better life span, are technically feasible, and economically viable. Jansen completed conceptual
engineering and provided budgetary pricing for alternative air pre-heating equipment, given the plant’s constraints
in operational parameters as well as challenging physical layout. After completing the study, a price quotation for the
design and supply of the new air heaters was also submitted.  
Waste Fuel Boiler “C”.  Jansen carried out an engineering evaluation of a 60,000 tons/year solid and liquid mass
burn incineration plant in the mid-west. The plant was limited in its fuel burning capacity due to hydrocarbon emission limits. Analyses of combustion parameters and subsequent CFD modeling identified the presence of several
opportunities to improve operation and fuel burning capacity by implementing operational changes and making
hardware modifications of the combustion equipment.
RDF Boilers “D”. Jansen has conducted an engineering evaluation of combustion air supply to several identical RDF
stoker-fired boilers in the Southeast. Symptoms of inadequate and/or incomplete combustion that are experienced
include elevated CO emissions, the need for propane co-firing, side-to-side fuel-to-air imbalances causing stratification in the furnaces, and undesirable furnace exit gas temperature (FEGT) excursions. It has been identified that
properly designed and executed modifications of the existing OFA delivery systems will result in greatly reducing, if
not eliminating, the above mentioned combustion shortcomings. In addition, the boilers’ ability will improve to more
effectively handle combustion instabilities caused by inconsistencies and interruptions in RDF supply, as well as fuel
moisture content and composition variations.
Jansen’s evaluation work consists of site data collection, engineering analyses, CFD modeling, developing conceptual
modifications, and providing budgetary pricing for the proposed modifications to upgrade the OFA delivery systems
and meet the plant’s goals.  
MSW Boilers “E”.  (In progress) Jansen is conducting an engineering evaluation of combustion conditions in several
MSW mass burning units in western Canada. The customer wishes to improve the units’ combustion performance,
particularly in reducing NOx emissions. Several NOx control technologies are being reviewed, namely 1) optimization of secondary air supply, 2) application of flue gas recirculation, and 3) improving the performance of the existing
selective non-catalytic reduction (SNCR) system.

OUR MI SSI ON
Our Company provides
combustion and boiler
technology, products,

Boiler News
Jansen Projects in
Waste-to-Energy Industry

and services.

Municipal Solid Waste and Refuse Derived Fuel

We are dedicated to working

The Waste-to-Energy (W-t-E) Industry consists of facilities that burn municipal solid
waste (MSW), refuse derived fuel (RDF), and some biomass fuels in order to dispose
of these waste materials. Typically, these facilities also convert combustion heat to
produce steam and generate electrical power.

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
implement these solutions.
Our team of talented and
experienced individuals is
committed to the highest
standards of professional ethics.
We commit ourselves to
creating a challenging and
supportive work environment
that fosters opportunity for
professional growth, fulfillment,
and rewards.

In recent times, the W-t-E 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.
Jansen has taken on a number of these
projects for boilers in the W-t-E Industry.
The following is a brief synopsis of a few
selected projects.
RDF Boiler “A”. An overfire air (OFA)
delivery system upgrade was supplied by
Jansen to a RDF-fueled boiler in the upJansen OFA Nozzles on RDF Boiler “A”.
per mid-west. This Riley Stoker unit had
been converted to burn RDF on a traveling grate ten years ago and has a maximum
continuous steaming capacity of 173,600 lb/hr. Prior to the OFA upgrade, natural gas

The Jansen evaluation includes CFD modeling of combustion performance and NOx generation/release rates, developing design concepts, and providing budgetary pricing for the recommended modifications and upgrades to meet
customer’s needs.
For further information on this recent work and specific inquiries about potential future projects, please contact Arie Verloop at
425.952.2825, or Ned Dye at 425.952.2827 or by e-mail at Firstname.Lastname@jansenboiler.com.

Continued on page 6

Jansen Supplies Multi-Level Air System Upgrades on Four
Recovery Boilers
Since our previous newsletter last year, Jansen has supplied combustion air delivery
system upgrades on four (4) recovery boilers in the US.

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.
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All four units had originally been built by Combustion Engineering in the period 1967
to 1976 and three had been operating with their original two-level air system. The
upgrades were installed during scheduled
CFD Modeling Velocity Vectors (higher than 50 ft/s)
outages last year. A brief synopsis of these
upgrades is provided below.
Recovery Boiler “A”.  This unit was originally installed in 1974 to process 3.6 million
lb/day of virgin black liquor dry solids
(BLDS). In 1987, as one of the first in North
America, Jansen had upgraded the original
two-level air delivery system including new
overbed (secondary) air equipped with
“Before” Air System
JANSEN Air System
patented Jansen High Energy Combustion
Comparison of Recovery Boiler “A” CFD Modeling Results.
Air Nozzles . After this initial upgrade, the
BLDS burning capacity was raised to 4.5 million lb/day BLDS. With the recent new
upgrade, the mill had the following goals:
™

• Further increase the BLDS throughput capacity to 5 million lb/day at dry solids conContinued on page 5
tent between 68% and 75%.

Customized
Engineered Solutions

Superheater Upgrades and Replacements
to Increase Power Generation
In recent years, Jansen has provided superheater modifications, upgrades, and
complete replacement designs for seven (7) biomass, recovery, and W-t-E boilers.
With increased emphasis on power generation, many plants wish to improve the
performance of their boilers’ superheaters, i.e., by increasing final steam flow, temperature, and/or pressure. A brief
synopsis of some of the more recent Jansen projects are:
Biomass Boiler “A”. Jansen designed and supplied a superheater replacement on a vintage 1967 combination hog fuel
and natural gas fired boiler with the purpose to increase the
boiler’s final steam temperature. The maximum continuous
rated (MCR) steaming capacity of the unit was 600,000 lb/hr
at 825°F and 1,020 psig. With the superheater replacement,
the goal was to increase final steam temperature to 925°F
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.
The new superheater was installed during the plant’s annual
spring outage that was recently completed.

Boiler “B”
Superheater Upgrade

Biomass Boiler “A”
Replacement Superheater.

In order to maximize the use of a new turbine generator
(to be installed), the mill wishes to operate the boiler at
steam outlet conditions of 1,250 psig and 950°F. In addition, excessive corrosion and wall thinning had been found
mainly in the existing secondary superheater, thus making
the superheater unsuitable for continued use at the higher
operating pressure.

In order to meet the customer’s goals, Jansen designed
new primary and secondary superheater sections. The primary superheater was
a replacement in-kind with the exception that wall thickness was increased to
provide better corrosion allowance. The secondary superheater included additional
surface area to meet the higher operating temperature. Portions of the secondary
section included alloy 625 weld overlay for corrosion resistance and the wall thickness was increased to provide greater corrosion allowance. New thermocouples
were also supplied.

www.jansenboiler.com

Biomass Boiler OFA System Upgrades

In the past ten years, Jansen has completed overfire air (OFA) delivery system upgrades on forty-six (46) biomass
boilers in the Forest Products Industries and an additional four (4) upgrades are currently under contract for installation in the remainder of this year or early 2009. With this record, Jansen continues to supply the most biomass
boiler OFA system upgrades to the industry.
The rising cost of fossil fuels and stricter regulatory emissions performance requirements have been the common
motivation behind these projects. Consistent improvements in boiler performance and fuel economy have provided
confidence to many of Jansen’s customers to have them come back for repeat business.
Typical reasons why OFA delivery system upgrades are being installed on biomass boilers are:

Biomass Boiler “B”. Jansen designed and supplied a superheater upgrade
replacement on a vintage 1991 Zurn boiler in the South.
The unit burns mainly hog fuel as well as small amounts
of mill sludge and plastic materials. The unit had originally
been designed for an MCR rate of 500,000 lb/hr at 1,250
psig and 900°F temperature. However, the unit had always
been operated at a steam outlet pressure of 600 psig and
700°F.

www.jansenboiler.com

Update on

The new superheater was installed last May and has
achieved the guaranteed operating performance.  
Biomass Boiler “C”.  (In progress) In 2009, one of the
oldest forest products companies on the west coast
intends to bring on-line a new 55-megawatt biomass
cogeneration facility, called by one source the largest
co-generation project build in the United States in the
past decade. High pressure steam will be generated from
combustion of wood residuals, supplied by the company’s saw mills, and chemical black liquor from its pulping
operations. In 2000 and 2006 respectively, Jansen had
Boiler “C” Superheater Upgrade
supplied combustion air delivery upgrades on the mill’s
recovery boiler (3-level air upgrade) and hog fuel boiler (OFA system upgrade).
As part of the co-generation project, Jansen is providing engineering and materials
for a superheater upgrade of the Riley Stoker hog fuel-fired power boiler. The unit
was installed in 1991 with a maximum allowable working pressure of 1,050 psig,
however has been operated at steaming conditions at the superheater outlet of
300,000 lb/hr at 440 psig and 700°F. In order to maximize the use of the new
turbine generator, the mill wishes to increase the steam outlet pressure and temperature to 875 psig and 825°F.
The superheater upgrade will be installed during an upcoming outage later this
summer. Jansen is also supplying a new economizer for this unit.
For further information and specific inquiries, please contact Arie Verloop at 425.952.2825, or
Mike Britt at 425.952.2829 or by e-mail at Firstname.Lastname@jansenboiler.com.

• To increase the biomass (i.e., bark, hog fuel, wood residues) burning capacity of the unit. Typical increases range
from 3 to 20 ton per hour, depending on boiler size.
• To improve the unit’s ability to handle biomass/mixed wood, tire derived fuel (TDF), and sludge with a moisture
content covering a wide range.
• To reduce or completely eliminate the need for fossil fuel co-firing (oil, natural gas, coal).
• To improve the unit’s thermal efficiency by reducing: excess air, flue gas temperatures in the stack and unburned
carbon in the ash.
• To reduce carryover of fly ash and other inert material to minimize the abrasive impact of erosion on pressure
parts, ducting, and ID fan.
• To reduce stack emissions of CO, NOx, and particulate matter (PM).
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.
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). Again this year, several
biomass boiler workshops have been scheduled (see related article 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.  

NEWS Briefs

Announcing Our

2008 Biomass Boiler Workshop

• Minneapolis, Minnesota, September 11-12, 2008

Since 2000, these workshops have been attended by some 400 representatives of numerous plants in the
Pulp/Forest Products Industries and Independent
Power Producers.
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 challenges that attendees bring to the workshop.  
Participants will benefit by: 1) learning about the current
Participants take notes during a past Biomass Boiler Workshop.
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.

Remembering Mark Leffler
Mark Leffler (1958-2008). With great sadness we inform our readers of the passing of Mark
Leffler this past June. Mark was a senior designer working in Jansen’s Design Engineering
Department and he had been a valued employee since 1988. During his twenty years with
the company, he worked on numerous power and recovery boiler projects and had traveled to
many job-sites. Mark will be missed both as a co-worker and a member of the Jansen family.
Mark was fifty years of age and is survived by his wife Kaye.

Since our last newsletter, Jansen has conducted the following process and design engineering projects in the Forest
Products, Waste-to-Energy, and other industries (with some still in progress):
•
•
•
•
•
•
•
•
•
•
•

Chemical recovery boilers multi-level air system upgrades.
Combustion system upgrades for biomass and RDF boilers.
Superheater upgrade or replacement design and supply for biomass boilers.
Biomass boiler economizer design and supply.
Turnkey design, supply, and installation responsibility (“EPC”).
Biomass and waste fuel boiler engineering evaluations (bark, MSW, RDF).
Chemical recovery boiler performance evaluations (solids capacity, emissions performance, superheater corrosion).
Boiler fuel conversion feasibility study and cost estimating.
Recovery, biomass, and W-t-E boiler circulation studies and UFM data collection.
CFD modeling of biomass, chemical recovery, MSW, and RDF-fueled boilers.
Boiler operational fine-tuning and optimization.

This work was conducted, or is currently in progress for the following companies:
• Asian Pacific Resources
International (APRIL)
• Boise
• Bukocel a.s.
• Canfor Pulp and Paper
• Carter Holt Harvey
• Corn Products Corporation
• Covanta Energy Corporation
• Domtar Inc.
• Eurocan Pulp & Paper Company
• Flambeau River Papers
• Georgia-Pacific LLC

•
•
•
•
•
•
•
•
•
•
•
•

Great River Energy
Hyne Timber
International Paper Company
KapStone Papers
Kimberly-Clark
Longview Fibre
NewPage Corporation
MeadWestvaco
Montenay Inc.
New Ulm Public Utility
Plum Creek MDF
Rayonier Inc.

•
•
•
•
•
•
•
•
•
•
•

Roseburg Forest Products
SAPPI North America
Simpson Tacoma Kraft
Smurfit-Stone Container
Corporation
Tembec Enterprises, Inc.
Verso Paper
Veolia Environmental Services
Visy Pulp and Paper
Von Roll America, Inc.
West Lynn Paper
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.
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Customized
Engineered Solutions

Superheater Upgrades and Replacements
to Increase Power Generation
In recent years, Jansen has provided superheater modifications, upgrades, and
complete replacement designs for seven (7) biomass, recovery, and W-t-E boilers.
With increased emphasis on power generation, many plants wish to improve the
performance of their boilers’ superheaters, i.e., by increasing final steam flow, temperature, and/or pressure. A brief
synopsis of some of the more recent Jansen projects are:
Biomass Boiler “A”. Jansen designed and supplied a superheater replacement on a vintage 1967 combination hog fuel
and natural gas fired boiler with the purpose to increase the
boiler’s final steam temperature. The maximum continuous
rated (MCR) steaming capacity of the unit was 600,000 lb/hr
at 825°F and 1,020 psig. With the superheater replacement,
the goal was to increase final steam temperature to 925°F
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.
The new superheater was installed during the plant’s annual
spring outage that was recently completed.

Boiler “B”
Superheater Upgrade

Biomass Boiler “A”
Replacement Superheater.

In order to maximize the use of a new turbine generator
(to be installed), the mill wishes to operate the boiler at
steam outlet conditions of 1,250 psig and 950°F. In addition, excessive corrosion and wall thinning had been found
mainly in the existing secondary superheater, thus making
the superheater unsuitable for continued use at the higher
operating pressure.

In order to meet the customer’s goals, Jansen designed
new primary and secondary superheater sections. The primary superheater was
a replacement in-kind with the exception that wall thickness was increased to
provide better corrosion allowance. The secondary superheater included additional
surface area to meet the higher operating temperature. Portions of the secondary
section included alloy 625 weld overlay for corrosion resistance and the wall thickness was increased to provide greater corrosion allowance. New thermocouples
were also supplied.

www.jansenboiler.com

Biomass Boiler OFA System Upgrades

In the past ten years, Jansen has completed overfire air (OFA) delivery system upgrades on forty-six (46) biomass
boilers in the Forest Products Industries and an additional four (4) upgrades are currently under contract for installation in the remainder of this year or early 2009. With this record, Jansen continues to supply the most biomass
boiler OFA system upgrades to the industry.
The rising cost of fossil fuels and stricter regulatory emissions performance requirements have been the common
motivation behind these projects. Consistent improvements in boiler performance and fuel economy have provided
confidence to many of Jansen’s customers to have them come back for repeat business.
Typical reasons why OFA delivery system upgrades are being installed on biomass boilers are:

Biomass Boiler “B”. Jansen designed and supplied a superheater upgrade
replacement on a vintage 1991 Zurn boiler in the South.
The unit burns mainly hog fuel as well as small amounts
of mill sludge and plastic materials. The unit had originally
been designed for an MCR rate of 500,000 lb/hr at 1,250
psig and 900°F temperature. However, the unit had always
been operated at a steam outlet pressure of 600 psig and
700°F.

www.jansenboiler.com

Update on

The new superheater was installed last May and has
achieved the guaranteed operating performance.  
Biomass Boiler “C”.  (In progress) In 2009, one of the
oldest forest products companies on the west coast
intends to bring on-line a new 55-megawatt biomass
cogeneration facility, called by one source the largest
co-generation project build in the United States in the
past decade. High pressure steam will be generated from
combustion of wood residuals, supplied by the company’s saw mills, and chemical black liquor from its pulping
operations. In 2000 and 2006 respectively, Jansen had
Boiler “C” Superheater Upgrade
supplied combustion air delivery upgrades on the mill’s
recovery boiler (3-level air upgrade) and hog fuel boiler (OFA system upgrade).
As part of the co-generation project, Jansen is providing engineering and materials
for a superheater upgrade of the Riley Stoker hog fuel-fired power boiler. The unit
was installed in 1991 with a maximum allowable working pressure of 1,050 psig,
however has been operated at steaming conditions at the superheater outlet of
300,000 lb/hr at 440 psig and 700°F. In order to maximize the use of the new
turbine generator, the mill wishes to increase the steam outlet pressure and temperature to 875 psig and 825°F.
The superheater upgrade will be installed during an upcoming outage later this
summer. Jansen is also supplying a new economizer for this unit.
For further information and specific inquiries, please contact Arie Verloop at 425.952.2825, or
Mike Britt at 425.952.2829 or by e-mail at Firstname.Lastname@jansenboiler.com.

• To increase the biomass (i.e., bark, hog fuel, wood residues) burning capacity of the unit. Typical increases range
from 3 to 20 ton per hour, depending on boiler size.
• To improve the unit’s ability to handle biomass/mixed wood, tire derived fuel (TDF), and sludge with a moisture
content covering a wide range.
• To reduce or completely eliminate the need for fossil fuel co-firing (oil, natural gas, coal).
• To improve the unit’s thermal efficiency by reducing: excess air, flue gas temperatures in the stack and unburned
carbon in the ash.
• To reduce carryover of fly ash and other inert material to minimize the abrasive impact of erosion on pressure
parts, ducting, and ID fan.
• To reduce stack emissions of CO, NOx, and particulate matter (PM).
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.
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). Again this year, several
biomass boiler workshops have been scheduled (see related article 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.  
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Announcing Our

2008 Biomass Boiler Workshop

• Minneapolis, Minnesota, September 11-12, 2008

Since 2000, these workshops have been attended by some 400 representatives of numerous plants in the
Pulp/Forest Products Industries and Independent
Power Producers.
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 challenges that attendees bring to the workshop.  
Participants will benefit by: 1) learning about the current
Participants take notes during a past Biomass Boiler Workshop.
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.

Remembering Mark Leffler
Mark Leffler (1958-2008). With great sadness we inform our readers of the passing of Mark
Leffler this past June. Mark was a senior designer working in Jansen’s Design Engineering
Department and he had been a valued employee since 1988. During his twenty years with
the company, he worked on numerous power and recovery boiler projects and had traveled to
many job-sites. Mark will be missed both as a co-worker and a member of the Jansen family.
Mark was fifty years of age and is survived by his wife Kaye.

Since our last newsletter, Jansen has conducted the following process and design engineering projects in the Forest
Products, Waste-to-Energy, and other industries (with some still in progress):
•
•
•
•
•
•
•
•
•
•
•

Chemical recovery boilers multi-level air system upgrades.
Combustion system upgrades for biomass and RDF boilers.
Superheater upgrade or replacement design and supply for biomass boilers.
Biomass boiler economizer design and supply.
Turnkey design, supply, and installation responsibility (“EPC”).
Biomass and waste fuel boiler engineering evaluations (bark, MSW, RDF).
Chemical recovery boiler performance evaluations (solids capacity, emissions performance, superheater corrosion).
Boiler fuel conversion feasibility study and cost estimating.
Recovery, biomass, and W-t-E boiler circulation studies and UFM data collection.
CFD modeling of biomass, chemical recovery, MSW, and RDF-fueled boilers.
Boiler operational fine-tuning and optimization.

This work was conducted, or is currently in progress for the following companies:
• Asian Pacific Resources
International (APRIL)
• Boise
• Bukocel a.s.
• Canfor Pulp and Paper
• Carter Holt Harvey
• Corn Products Corporation
• Covanta Energy Corporation
• Domtar Inc.
• Eurocan Pulp & Paper Company
• Flambeau River Papers
• Georgia-Pacific LLC

•
•
•
•
•
•
•
•
•
•
•
•

Great River Energy
Hyne Timber
International Paper Company
KapStone Papers
Kimberly-Clark
Longview Fibre
NewPage Corporation
MeadWestvaco
Montenay Inc.
New Ulm Public Utility
Plum Creek MDF
Rayonier Inc.

•
•
•
•
•
•
•
•
•
•
•

Roseburg Forest Products
SAPPI North America
Simpson Tacoma Kraft
Smurfit-Stone Container
Corporation
Tembec Enterprises, Inc.
Verso Paper
Veolia Environmental Services
Visy Pulp and Paper
Von Roll America, Inc.
West Lynn Paper
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.
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Customized
Engineered Solutions

Superheater Upgrades and Replacements
to Increase Power Generation
In recent years, Jansen has provided superheater modifications, upgrades, and
complete replacement designs for seven (7) biomass, recovery, and W-t-E boilers.
With increased emphasis on power generation, many plants wish to improve the
performance of their boilers’ superheaters, i.e., by increasing final steam flow, temperature, and/or pressure. A brief
synopsis of some of the more recent Jansen projects are:
Biomass Boiler “A”. Jansen designed and supplied a superheater replacement on a vintage 1967 combination hog fuel
and natural gas fired boiler with the purpose to increase the
boiler’s final steam temperature. The maximum continuous
rated (MCR) steaming capacity of the unit was 600,000 lb/hr
at 825°F and 1,020 psig. With the superheater replacement,
the goal was to increase final steam temperature to 925°F
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.
The new superheater was installed during the plant’s annual
spring outage that was recently completed.

Boiler “B”
Superheater Upgrade

Biomass Boiler “A”
Replacement Superheater.

In order to maximize the use of a new turbine generator
(to be installed), the mill wishes to operate the boiler at
steam outlet conditions of 1,250 psig and 950°F. In addition, excessive corrosion and wall thinning had been found
mainly in the existing secondary superheater, thus making
the superheater unsuitable for continued use at the higher
operating pressure.

In order to meet the customer’s goals, Jansen designed
new primary and secondary superheater sections. The primary superheater was
a replacement in-kind with the exception that wall thickness was increased to
provide better corrosion allowance. The secondary superheater included additional
surface area to meet the higher operating temperature. Portions of the secondary
section included alloy 625 weld overlay for corrosion resistance and the wall thickness was increased to provide greater corrosion allowance. New thermocouples
were also supplied.

www.jansenboiler.com

Biomass Boiler OFA System Upgrades

In the past ten years, Jansen has completed overfire air (OFA) delivery system upgrades on forty-six (46) biomass
boilers in the Forest Products Industries and an additional four (4) upgrades are currently under contract for installation in the remainder of this year or early 2009. With this record, Jansen continues to supply the most biomass
boiler OFA system upgrades to the industry.
The rising cost of fossil fuels and stricter regulatory emissions performance requirements have been the common
motivation behind these projects. Consistent improvements in boiler performance and fuel economy have provided
confidence to many of Jansen’s customers to have them come back for repeat business.
Typical reasons why OFA delivery system upgrades are being installed on biomass boilers are:

Biomass Boiler “B”. Jansen designed and supplied a superheater upgrade
replacement on a vintage 1991 Zurn boiler in the South.
The unit burns mainly hog fuel as well as small amounts
of mill sludge and plastic materials. The unit had originally
been designed for an MCR rate of 500,000 lb/hr at 1,250
psig and 900°F temperature. However, the unit had always
been operated at a steam outlet pressure of 600 psig and
700°F.

www.jansenboiler.com

Update on

The new superheater was installed last May and has
achieved the guaranteed operating performance.  
Biomass Boiler “C”.  (In progress) In 2009, one of the
oldest forest products companies on the west coast
intends to bring on-line a new 55-megawatt biomass
cogeneration facility, called by one source the largest
co-generation project build in the United States in the
past decade. High pressure steam will be generated from
combustion of wood residuals, supplied by the company’s saw mills, and chemical black liquor from its pulping
operations. In 2000 and 2006 respectively, Jansen had
Boiler “C” Superheater Upgrade
supplied combustion air delivery upgrades on the mill’s
recovery boiler (3-level air upgrade) and hog fuel boiler (OFA system upgrade).
As part of the co-generation project, Jansen is providing engineering and materials
for a superheater upgrade of the Riley Stoker hog fuel-fired power boiler. The unit
was installed in 1991 with a maximum allowable working pressure of 1,050 psig,
however has been operated at steaming conditions at the superheater outlet of
300,000 lb/hr at 440 psig and 700°F. In order to maximize the use of the new
turbine generator, the mill wishes to increase the steam outlet pressure and temperature to 875 psig and 825°F.
The superheater upgrade will be installed during an upcoming outage later this
summer. Jansen is also supplying a new economizer for this unit.
For further information and specific inquiries, please contact Arie Verloop at 425.952.2825, or
Mike Britt at 425.952.2829 or by e-mail at Firstname.Lastname@jansenboiler.com.

• To increase the biomass (i.e., bark, hog fuel, wood residues) burning capacity of the unit. Typical increases range
from 3 to 20 ton per hour, depending on boiler size.
• To improve the unit’s ability to handle biomass/mixed wood, tire derived fuel (TDF), and sludge with a moisture
content covering a wide range.
• To reduce or completely eliminate the need for fossil fuel co-firing (oil, natural gas, coal).
• To improve the unit’s thermal efficiency by reducing: excess air, flue gas temperatures in the stack and unburned
carbon in the ash.
• To reduce carryover of fly ash and other inert material to minimize the abrasive impact of erosion on pressure
parts, ducting, and ID fan.
• To reduce stack emissions of CO, NOx, and particulate matter (PM).
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.
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). Again this year, several
biomass boiler workshops have been scheduled (see related article 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.  

NEWS Briefs

Announcing Our

2008 Biomass Boiler Workshop

• Minneapolis, Minnesota, September 11-12, 2008

Since 2000, these workshops have been attended by some 400 representatives of numerous plants in the
Pulp/Forest Products Industries and Independent
Power Producers.
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 challenges that attendees bring to the workshop.  
Participants will benefit by: 1) learning about the current
Participants take notes during a past Biomass Boiler Workshop.
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.

Remembering Mark Leffler
Mark Leffler (1958-2008). With great sadness we inform our readers of the passing of Mark
Leffler this past June. Mark was a senior designer working in Jansen’s Design Engineering
Department and he had been a valued employee since 1988. During his twenty years with
the company, he worked on numerous power and recovery boiler projects and had traveled to
many job-sites. Mark will be missed both as a co-worker and a member of the Jansen family.
Mark was fifty years of age and is survived by his wife Kaye.

Since our last newsletter, Jansen has conducted the following process and design engineering projects in the Forest
Products, Waste-to-Energy, and other industries (with some still in progress):
•
•
•
•
•
•
•
•
•
•
•

Chemical recovery boilers multi-level air system upgrades.
Combustion system upgrades for biomass and RDF boilers.
Superheater upgrade or replacement design and supply for biomass boilers.
Biomass boiler economizer design and supply.
Turnkey design, supply, and installation responsibility (“EPC”).
Biomass and waste fuel boiler engineering evaluations (bark, MSW, RDF).
Chemical recovery boiler performance evaluations (solids capacity, emissions performance, superheater corrosion).
Boiler fuel conversion feasibility study and cost estimating.
Recovery, biomass, and W-t-E boiler circulation studies and UFM data collection.
CFD modeling of biomass, chemical recovery, MSW, and RDF-fueled boilers.
Boiler operational fine-tuning and optimization.

This work was conducted, or is currently in progress for the following companies:
• Asian Pacific Resources
International (APRIL)
• Boise
• Bukocel a.s.
• Canfor Pulp and Paper
• Carter Holt Harvey
• Corn Products Corporation
• Covanta Energy Corporation
• Domtar Inc.
• Eurocan Pulp & Paper Company
• Flambeau River Papers
• Georgia-Pacific LLC

•
•
•
•
•
•
•
•
•
•
•
•

Great River Energy
Hyne Timber
International Paper Company
KapStone Papers
Kimberly-Clark
Longview Fibre
NewPage Corporation
MeadWestvaco
Montenay Inc.
New Ulm Public Utility
Plum Creek MDF
Rayonier Inc.

•
•
•
•
•
•
•
•
•
•
•

Roseburg Forest Products
SAPPI North America
Simpson Tacoma Kraft
Smurfit-Stone Container
Corporation
Tembec Enterprises, Inc.
Verso Paper
Veolia Environmental Services
Visy Pulp and Paper
Von Roll America, Inc.
West Lynn Paper
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.
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Jansen Supplies Multi-Level Air System Upgrades on Four Recovery Boilers

Jansen Projects in Waste-to-Energy Industry

• Reduce flue gas temperatures exiting the furnace in
order to minimize potential superheater corrosion.
• Reduce emissions of air pollutants and minimize
water wash frequency.

was co-fired with the RDF to control CO emissions. The purpose of the OFA delivery system upgrade was to lower
CO emissions, reduce natural gas co-firing, and have the ability to burn additional RDF. Additional benefits of the
Jansen OFA system upgrade are that furnace outlet flue gas temperatures are reduced and improved oxygen distribution is achieved, therefore reducing superheater metal corrosion rates.

Computational Fluid Dynamics (CFD) modeling by
Jansen of the combustion process first demonstrated
that the unit’s best performance could be achieved
with an upgrade consisting of the following elements:
• Primary air, unmodified, around the periphery of the
furnace.
• New secondary (overbed) air only from the front
and rear walls with new fewer, larger Jansen air
nozzles.
• Quaternary air on the front and rear walls, located
just above the elevation of the liquor guns, and
equipped with new Jansen air nozzles.
• Tertiary air supply, with no hardware change from
the original tangential arrangement, but significant
flow reduction at this level.
No new fans or fan modifications were required and
the existing secondary air supply ducting and windbox/belt duct were reused for the upgrade.
The air system modifications were installed during the
boiler’s annual outage last year and the combustion air
system has met performance expectations.
Recovery Boiler “B”.  This unit was originally supplied in 1969 with a capacity to burn 2.5 million lb/
day of virgin
BLDS. The unit
had been in
operation with
its original twolevel combustion air delivery
system as well
as cascade
direct contact
New Jansen High Energy Combustion Air Nozzles
evaporator.
Ready for Shipment to Recovery Boiler “B”.
Typical operation was at 3.2 million lb/day of oxidized, as-fired
BLDS and dry solids content near 67%. The mill’s main
purpose for the Jansen upgrade was to help achieve
the following operating goals (other boiler system
modifications and upgrades were scheduled as well):
™

• Increase combustion temperatures in the lower
furnace.
• Minimize concentrations of sulfur dioxide (SO2) in
the flue gas to reduce corrosion.
• Increase chemical reduction efficiency of the smelt.
• For future operation, increase the burning capacity
up to 3.6 million lb/day as-fired BLDS at 72% dry
solids.
Upgrade elements were dictated by successful experience with recent other Jansen upgrades on similar
units and key design features were confirmed by CFD
modeling conducted by Jansen early in this project:
• Primary air supply around the periphery of the furnace (half of the existing PA ports were closed off).
• Installation of new overbed secondary air on the
side walls, utilizing Jansen High Energy Combustion
Air Nozzles located approximately six feet above
the primary ports.
• Retaining the existing upper tangential air configuration in service as tertiary air, with reduced flow.
™

No new fans or fan modifications were required and
new secondary air supply ducting and windbox modifications were kept to a minimum.
Installation of the new overbed secondary air and
nozzles took place during the annual outage last Fall.
Initial start-up was smooth as the boiler was brought
up to full steaming capacity on liquor within 12 hours.
After 8 months of operation, the unit has performed
satisfactory and all performance guarantees have
been met.
Recovery Boilers “C” & “D”.  These two identical
units were originally supplied to this southern mill in
the mid-1960s,
each with a
capacity to burn
2.4 million lb/
day of virgin
BLDS. The units
were operated
with the original combustion Design Sketch of New Secondary Overbed Air
Supply on Recovery Boilers “C” & ”D”.
air delivery
systems consisting of primary air and tangential upper
secondary air. Cascade direct contact evaporators are
also in use on these units. With the Jansen upgrades,
the mill had the following goals:
• Increase the BLDS throughput of both units up to
3.5 million lb/day virgin BLDS at dry solids content
initially near 65% and later to be raised in the 75%
to 80% range.
• Reduce flue gas temperatures exiting the furnace in
order to minimize potential superheater corrosion.
• Maintain emissions of air pollutants well within the
regulatory limitations.
• Minimize water wash frequency.
CFD modeling conducted by Jansen early in the project demonstrated that all performance goals could be
achieved with an upgrade consisting of the following
elements:
• Primary air around the periphery of the furnace
(the opening of the existing ports were reduced by
40%).
• Installation of new overbed secondary air on the
side walls, utilizing Jansen High Energy Combustion
Air Nozzles™ located approximately five feet above
the primary ports.
• Retaining the existing upper tangential air configuration in service as tertiary air, with reduced flow.
No new fans or fan modifications were required and
new secondary air supply ducting and windbox modifications were kept to a minimum.
Installation of the three-level air system upgrades
for the units took place during annual outages in the
Spring and Fall of 2007. Their performance expectations are being met.
With these projects, Jansen has upgraded air delivery
systems on 26 chemical recovery boilers in the pulp
and paper industry, some of which are among the
highest loaded boilers in North America, both on the
basis of cross-sectional and volumetric heat input
rates.
For further information and specific inquiries, 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.
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The OFA upgrade was installed in May of this year and Jansen’s performance guarantees have been met.
MSW Boiler “B”.  Jansen conducted Phase 1 conceptual engineering for alternative combustion air preheating on
three MSW mass burning units in an 800 ton/day facility on the east coast. The existing tubular air heaters on the
units have experienced accelerated metal wastage due to acid dew point corrosion. The customer wishes to remedy
current design deficiencies and evaluate options to replace the tubular heaters by other types of combustion air preheating that have a better life span, are technically feasible, and economically viable. Jansen completed conceptual
engineering and provided budgetary pricing for alternative air pre-heating equipment, given the plant’s constraints
in operational parameters as well as challenging physical layout. After completing the study, a price quotation for the
design and supply of the new air heaters was also submitted.  
Waste Fuel Boiler “C”.  Jansen carried out an engineering evaluation of a 60,000 tons/year solid and liquid mass
burn incineration plant in the mid-west. The plant was limited in its fuel burning capacity due to hydrocarbon emission limits. Analyses of combustion parameters and subsequent CFD modeling identified the presence of several
opportunities to improve operation and fuel burning capacity by implementing operational changes and making
hardware modifications of the combustion equipment.
RDF Boilers “D”. Jansen has conducted an engineering evaluation of combustion air supply to several identical RDF
stoker-fired boilers in the Southeast. Symptoms of inadequate and/or incomplete combustion that are experienced
include elevated CO emissions, the need for propane co-firing, side-to-side fuel-to-air imbalances causing stratification in the furnaces, and undesirable furnace exit gas temperature (FEGT) excursions. It has been identified that
properly designed and executed modifications of the existing OFA delivery systems will result in greatly reducing, if
not eliminating, the above mentioned combustion shortcomings. In addition, the boilers’ ability will improve to more
effectively handle combustion instabilities caused by inconsistencies and interruptions in RDF supply, as well as fuel
moisture content and composition variations.
Jansen’s evaluation work consists of site data collection, engineering analyses, CFD modeling, developing conceptual
modifications, and providing budgetary pricing for the proposed modifications to upgrade the OFA delivery systems
and meet the plant’s goals.  
MSW Boilers “E”.  (In progress) Jansen is conducting an engineering evaluation of combustion conditions in several
MSW mass burning units in western Canada. The customer wishes to improve the units’ combustion performance,
particularly in reducing NOx emissions. Several NOx control technologies are being reviewed, namely 1) optimization of secondary air supply, 2) application of flue gas recirculation, and 3) improving the performance of the existing
selective non-catalytic reduction (SNCR) system.
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Our Company provides
combustion and boiler
technology, products,
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and services.

Municipal Solid Waste and Refuse Derived Fuel

We are dedicated to working

The Waste-to-Energy (W-t-E) Industry consists of facilities that burn municipal solid
waste (MSW), refuse derived fuel (RDF), and some biomass fuels in order to dispose
of these waste materials. Typically, these facilities also convert combustion heat to
produce steam and generate electrical power.

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
implement these solutions.
Our team of talented and
experienced individuals is
committed to the highest
standards of professional ethics.
We commit ourselves to
creating a challenging and
supportive work environment
that fosters opportunity for
professional growth, fulfillment,
and rewards.

In recent times, the W-t-E 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.
Jansen has taken on a number of these
projects for boilers in the W-t-E Industry.
The following is a brief synopsis of a few
selected projects.
RDF Boiler “A”. An overfire air (OFA)
delivery system upgrade was supplied by
Jansen to a RDF-fueled boiler in the upJansen OFA Nozzles on RDF Boiler “A”.
per mid-west. This Riley Stoker unit had
been converted to burn RDF on a traveling grate ten years ago and has a maximum
continuous steaming capacity of 173,600 lb/hr. Prior to the OFA upgrade, natural gas

The Jansen evaluation includes CFD modeling of combustion performance and NOx generation/release rates, developing design concepts, and providing budgetary pricing for the recommended modifications and upgrades to meet
customer’s needs.
For further information on this recent work and specific inquiries about potential future projects, please contact Arie Verloop at
425.952.2825, or Ned Dye at 425.952.2827 or by e-mail at Firstname.Lastname@jansenboiler.com.

Continued on page 6

Jansen Supplies Multi-Level Air System Upgrades on Four
Recovery Boilers
Since our previous newsletter last year, Jansen has supplied combustion air delivery
system upgrades on four (4) recovery boilers in the US.

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.
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All four units had originally been built by Combustion Engineering in the period 1967
to 1976 and three had been operating with their original two-level air system. The
upgrades were installed during scheduled
CFD Modeling Velocity Vectors (higher than 50 ft/s)
outages last year. A brief synopsis of these
upgrades is provided below.
Recovery Boiler “A”.  This unit was originally installed in 1974 to process 3.6 million
lb/day of virgin black liquor dry solids
(BLDS). In 1987, as one of the first in North
America, Jansen had upgraded the original
two-level air delivery system including new
overbed (secondary) air equipped with
“Before” Air System
JANSEN Air System
patented Jansen High Energy Combustion
Comparison of Recovery Boiler “A” CFD Modeling Results.
Air Nozzles . After this initial upgrade, the
BLDS burning capacity was raised to 4.5 million lb/day BLDS. With the recent new
upgrade, the mill had the following goals:
™

• Further increase the BLDS throughput capacity to 5 million lb/day at dry solids conContinued on page 5
tent between 68% and 75%.
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Jansen Supplies Multi-Level Air System Upgrades on Four Recovery Boilers

Jansen Projects in Waste-to-Energy Industry

• Reduce flue gas temperatures exiting the furnace in
order to minimize potential superheater corrosion.
• Reduce emissions of air pollutants and minimize
water wash frequency.

was co-fired with the RDF to control CO emissions. The purpose of the OFA delivery system upgrade was to lower
CO emissions, reduce natural gas co-firing, and have the ability to burn additional RDF. Additional benefits of the
Jansen OFA system upgrade are that furnace outlet flue gas temperatures are reduced and improved oxygen distribution is achieved, therefore reducing superheater metal corrosion rates.

Computational Fluid Dynamics (CFD) modeling by
Jansen of the combustion process first demonstrated
that the unit’s best performance could be achieved
with an upgrade consisting of the following elements:
• Primary air, unmodified, around the periphery of the
furnace.
• New secondary (overbed) air only from the front
and rear walls with new fewer, larger Jansen air
nozzles.
• Quaternary air on the front and rear walls, located
just above the elevation of the liquor guns, and
equipped with new Jansen air nozzles.
• Tertiary air supply, with no hardware change from
the original tangential arrangement, but significant
flow reduction at this level.
No new fans or fan modifications were required and
the existing secondary air supply ducting and windbox/belt duct were reused for the upgrade.
The air system modifications were installed during the
boiler’s annual outage last year and the combustion air
system has met performance expectations.
Recovery Boiler “B”.  This unit was originally supplied in 1969 with a capacity to burn 2.5 million lb/
day of virgin
BLDS. The unit
had been in
operation with
its original twolevel combustion air delivery
system as well
as cascade
direct contact
New Jansen High Energy Combustion Air Nozzles
evaporator.
Ready for Shipment to Recovery Boiler “B”.
Typical operation was at 3.2 million lb/day of oxidized, as-fired
BLDS and dry solids content near 67%. The mill’s main
purpose for the Jansen upgrade was to help achieve
the following operating goals (other boiler system
modifications and upgrades were scheduled as well):
™

• Increase combustion temperatures in the lower
furnace.
• Minimize concentrations of sulfur dioxide (SO2) in
the flue gas to reduce corrosion.
• Increase chemical reduction efficiency of the smelt.
• For future operation, increase the burning capacity
up to 3.6 million lb/day as-fired BLDS at 72% dry
solids.
Upgrade elements were dictated by successful experience with recent other Jansen upgrades on similar
units and key design features were confirmed by CFD
modeling conducted by Jansen early in this project:
• Primary air supply around the periphery of the furnace (half of the existing PA ports were closed off).
• Installation of new overbed secondary air on the
side walls, utilizing Jansen High Energy Combustion
Air Nozzles located approximately six feet above
the primary ports.
• Retaining the existing upper tangential air configuration in service as tertiary air, with reduced flow.
™

No new fans or fan modifications were required and
new secondary air supply ducting and windbox modifications were kept to a minimum.
Installation of the new overbed secondary air and
nozzles took place during the annual outage last Fall.
Initial start-up was smooth as the boiler was brought
up to full steaming capacity on liquor within 12 hours.
After 8 months of operation, the unit has performed
satisfactory and all performance guarantees have
been met.
Recovery Boilers “C” & “D”.  These two identical
units were originally supplied to this southern mill in
the mid-1960s,
each with a
capacity to burn
2.4 million lb/
day of virgin
BLDS. The units
were operated
with the original combustion Design Sketch of New Secondary Overbed Air
Supply on Recovery Boilers “C” & ”D”.
air delivery
systems consisting of primary air and tangential upper
secondary air. Cascade direct contact evaporators are
also in use on these units. With the Jansen upgrades,
the mill had the following goals:
• Increase the BLDS throughput of both units up to
3.5 million lb/day virgin BLDS at dry solids content
initially near 65% and later to be raised in the 75%
to 80% range.
• Reduce flue gas temperatures exiting the furnace in
order to minimize potential superheater corrosion.
• Maintain emissions of air pollutants well within the
regulatory limitations.
• Minimize water wash frequency.
CFD modeling conducted by Jansen early in the project demonstrated that all performance goals could be
achieved with an upgrade consisting of the following
elements:
• Primary air around the periphery of the furnace
(the opening of the existing ports were reduced by
40%).
• Installation of new overbed secondary air on the
side walls, utilizing Jansen High Energy Combustion
Air Nozzles™ located approximately five feet above
the primary ports.
• Retaining the existing upper tangential air configuration in service as tertiary air, with reduced flow.
No new fans or fan modifications were required and
new secondary air supply ducting and windbox modifications were kept to a minimum.
Installation of the three-level air system upgrades
for the units took place during annual outages in the
Spring and Fall of 2007. Their performance expectations are being met.
With these projects, Jansen has upgraded air delivery
systems on 26 chemical recovery boilers in the pulp
and paper industry, some of which are among the
highest loaded boilers in North America, both on the
basis of cross-sectional and volumetric heat input
rates.
For further information and specific inquiries, 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.
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The OFA upgrade was installed in May of this year and Jansen’s performance guarantees have been met.
MSW Boiler “B”.  Jansen conducted Phase 1 conceptual engineering for alternative combustion air preheating on
three MSW mass burning units in an 800 ton/day facility on the east coast. The existing tubular air heaters on the
units have experienced accelerated metal wastage due to acid dew point corrosion. The customer wishes to remedy
current design deficiencies and evaluate options to replace the tubular heaters by other types of combustion air preheating that have a better life span, are technically feasible, and economically viable. Jansen completed conceptual
engineering and provided budgetary pricing for alternative air pre-heating equipment, given the plant’s constraints
in operational parameters as well as challenging physical layout. After completing the study, a price quotation for the
design and supply of the new air heaters was also submitted.  
Waste Fuel Boiler “C”.  Jansen carried out an engineering evaluation of a 60,000 tons/year solid and liquid mass
burn incineration plant in the mid-west. The plant was limited in its fuel burning capacity due to hydrocarbon emission limits. Analyses of combustion parameters and subsequent CFD modeling identified the presence of several
opportunities to improve operation and fuel burning capacity by implementing operational changes and making
hardware modifications of the combustion equipment.
RDF Boilers “D”. Jansen has conducted an engineering evaluation of combustion air supply to several identical RDF
stoker-fired boilers in the Southeast. Symptoms of inadequate and/or incomplete combustion that are experienced
include elevated CO emissions, the need for propane co-firing, side-to-side fuel-to-air imbalances causing stratification in the furnaces, and undesirable furnace exit gas temperature (FEGT) excursions. It has been identified that
properly designed and executed modifications of the existing OFA delivery systems will result in greatly reducing, if
not eliminating, the above mentioned combustion shortcomings. In addition, the boilers’ ability will improve to more
effectively handle combustion instabilities caused by inconsistencies and interruptions in RDF supply, as well as fuel
moisture content and composition variations.
Jansen’s evaluation work consists of site data collection, engineering analyses, CFD modeling, developing conceptual
modifications, and providing budgetary pricing for the proposed modifications to upgrade the OFA delivery systems
and meet the plant’s goals.  
MSW Boilers “E”.  (In progress) Jansen is conducting an engineering evaluation of combustion conditions in several
MSW mass burning units in western Canada. The customer wishes to improve the units’ combustion performance,
particularly in reducing NOx emissions. Several NOx control technologies are being reviewed, namely 1) optimization of secondary air supply, 2) application of flue gas recirculation, and 3) improving the performance of the existing
selective non-catalytic reduction (SNCR) system.
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Municipal Solid Waste and Refuse Derived Fuel

We are dedicated to working

The Waste-to-Energy (W-t-E) Industry consists of facilities that burn municipal solid
waste (MSW), refuse derived fuel (RDF), and some biomass fuels in order to dispose
of these waste materials. Typically, these facilities also convert combustion heat to
produce steam and generate electrical power.

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
implement these solutions.
Our team of talented and
experienced individuals is
committed to the highest
standards of professional ethics.
We commit ourselves to
creating a challenging and
supportive work environment
that fosters opportunity for
professional growth, fulfillment,
and rewards.

In recent times, the W-t-E 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.
Jansen has taken on a number of these
projects for boilers in the W-t-E Industry.
The following is a brief synopsis of a few
selected projects.
RDF Boiler “A”. An overfire air (OFA)
delivery system upgrade was supplied by
Jansen to a RDF-fueled boiler in the upJansen OFA Nozzles on RDF Boiler “A”.
per mid-west. This Riley Stoker unit had
been converted to burn RDF on a traveling grate ten years ago and has a maximum
continuous steaming capacity of 173,600 lb/hr. Prior to the OFA upgrade, natural gas

The Jansen evaluation includes CFD modeling of combustion performance and NOx generation/release rates, developing design concepts, and providing budgetary pricing for the recommended modifications and upgrades to meet
customer’s needs.
For further information on this recent work and specific inquiries about potential future projects, please contact Arie Verloop at
425.952.2825, or Ned Dye at 425.952.2827 or by e-mail at Firstname.Lastname@jansenboiler.com.

Continued on page 6

Jansen Supplies Multi-Level Air System Upgrades on Four
Recovery Boilers
Since our previous newsletter last year, Jansen has supplied combustion air delivery
system upgrades on four (4) recovery boilers in the US.

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.
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All four units had originally been built by Combustion Engineering in the period 1967
to 1976 and three had been operating with their original two-level air system. The
upgrades were installed during scheduled
CFD Modeling Velocity Vectors (higher than 50 ft/s)
outages last year. A brief synopsis of these
upgrades is provided below.
Recovery Boiler “A”.  This unit was originally installed in 1974 to process 3.6 million
lb/day of virgin black liquor dry solids
(BLDS). In 1987, as one of the first in North
America, Jansen had upgraded the original
two-level air delivery system including new
overbed (secondary) air equipped with
“Before” Air System
JANSEN Air System
patented Jansen High Energy Combustion
Comparison of Recovery Boiler “A” CFD Modeling Results.
Air Nozzles . After this initial upgrade, the
BLDS burning capacity was raised to 4.5 million lb/day BLDS. With the recent new
upgrade, the mill had the following goals:
™

• Further increase the BLDS throughput capacity to 5 million lb/day at dry solids conContinued on page 5
tent between 68% and 75%.

