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Nation 

Enhances use of biomass in place of fossil 
fuels by industry 

Enhances use of wood waste high in fuel-
bound nitrogen 

Lowers greenhouse gas emissions 

Increases throughput of NOx-limited 
facilities 

Allows use of wood dust as a reagent for 
NOx control 
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New Methods Will Help Control NOx and VOC 
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oxidizers. 

Boosting the productivity and competitiveness of U.S. industry through improvements and environmental performance 

Benefits for Our Industry and Our 

Controls emissions from burner-dryer 
systems cost-effectively 

Reduces energy costs 

Applications in Our Nation’s 
Industry 

Interaction is underway with wood burner 
manufacturers and operators to apply the 
results of this study. 

Control of Emissions from Wood Dust 
Burners and Wood Dryers 

Emissions at Wood-Burning Facilities 
Seven hundred wood dust burners are operated 
in North America and are responsible for a 
significant fraction of the nitrous oxides NO
emitted during the burning of industrial wood 
waste. Similar levels of VOCs are emitted from 
wood dryers. NO is also emitted from hog-
fuel and coarse-wood burners. Reducing the 
release of photochemical oxidants and aerosols 
into the atmosphere will help reduce ozone and 
acid rain formation, and mitigate the effects of 
wood burning activities by industry. 

Researchers at the University of Washington 
studied methods to control these emissions, 

using their laboratory data to conduct modeling, 
engineering analysis, and field-burner data 
obtained from the forest products industry.  

It is cost-effective to the industry to control 
emissions during combustion rather than 
pay for exhaust denitrification by selective 
catalytic reduction. The combined approach of 
combustion control of NO and dryer control 
of VOCs may be as effective in controlling 
photochemical-precursors as removing VOCs 
from dryer exhaust by regenerative thermal 
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Project Description 

Goal: To conduct an engineering/computational 
analysis of cost-effective methods for reducing 
environmental emissions from wood waste 
combustion systems and to apply the results to 
burners in the field. 

Objectives of the three-year project were: 
1) develop cost-effective methods for reducing 
NOx emissions from wood-suspension burners 
and burners fired on hog fuel and coarse wood. 
Experimentation is complicated by co-firing 
with dust while minimizing the side effects of 
carbon monoxide, carbon emissions, and ash 
slagging; 2) explore the reburning and de-NOx 
potentials of wood dust; and 3) determine the 
effect of the hot gas inlet stream on pollutant 
behavior in the dryer (especially the NO-to-NO2 

conversion and its viability for NOx control) and 
examine the integrated burner/dryer system for 
minimal emission of total NOx and VOCs. 

An approach was developed for controlling 
emissions, based on laboratory data, field data, 
computational analysis, and engineering analysis. 
Chemical reactor modeling (CRM) software 
analyzed laboratory and field data, ultimately 
developing methods for predicting exhaust 
emissions and their control. Computational fluid 
dynamics (CFD) software was used to analyze 
particular burner configurations for emissions 
reduction. 

Results 

•	 The NOx model being used requires, 
among other parameters, inputs for the 
fraction of fuel nitrogen that devolatalizes 
and the surface area of the char particles 
responsible for the reduction of NO to 
N2 (BET surface area). Decreasing the 
BET surface area has the same effect 
as decreasing the volatile nitrogen 

fraction, i.e., it increases the exit plane 

NOx concentration. Fortunately, the 

concentration of NOx at the exit plane 

increases by only a factor of 1.9 when the 
BET surface area is reduced from 25000 
to 0 (m2=kg) and the volatile nitrogen 
fraction is reduced from 93% to 50%. The 
conclusion is that modest uncertainty in 
either of the input parameters will not lead 
to significant errors in the NOx predictions, 
demonstrating that simulations are a useful 
tool when investigating ways to reduce 
NOx emissions from wood dust burners. 

•	 Observation of the exit plane concentrations 
of CO and HCN indicate that the chemical 
reactions are not complete by the time 
the gases pass through the choke of the 
burner.  Completion of reaction will occur 
downstream of the choke of the main 
cyclonic combustion chamber. 
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A Strong Energy Portfolio for a 
Strong America 
Energy efficiency and clean, renewable energy 
will mean a stronger economy, a cleaner 
environment, and greater energy independence 
for America. Working with a wide array of state, 
community, industry, and university partners, the 
U.S. Department of Energy’s Office of Energy 
Efficiency and Renewable Energy invests in a 
diverse portfolio of energy technologies. 
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