FY09 RESEARCH ACCOMPLISHMENTS

- An excerpt from the 2009 Annual Report

Utilization of Southern Resources in Biobased Products: Bioenergy Production 
The reclamation of energy from woody biomass is being addressed by Southern Research Station research through the use of an integrated gasification-combustion-electricity generation unit. The system can gasify wood chips, pellets, nut shells or other carbonaceous material, combust the gas and generate up to 25kW of electricity. In addition, efforts are underway to convert the gas to liquid transportation fuels such as synthetic diesel or ethanol, using catalytic and microbiological methods, respectively. 

The gasifier, using southern pine and hardwoods as the feedstock, is integrated with a spark-ignited engine and electrical generator capable of producing 25kWe. Running at temperatures in excess of 800 °C and an equivalence ratio of 0.58, low levels of tar and char are produced. The producer gas is made up of approximately 18 percent carbon monoxide, 12 percent carbon dioxide, 2 percent hydrocarbons, and 11 percent hydrogen, with an energy content of about 3.9 MJ/m 3 . In addition, the system is being used to demonstrate the feasibility of this technology by supplying enough power to operate the Winn Ranger District office building, returning excess electricity to the utility grid. Contact: Thomas Elder ( telder@fs.fed.us ) and Leslie H. Groom (lgroom@fs.fed.us) 

Harvesting Forest Understory for Energy Production 
Station researchers looked into a largely ignored potential source of woody biomass: understory vegetation, e.g., small trees, shrubs, and large herbaceous plants. Working with Langdale Forest Industries, Supertrak, the Osceola National Forest, and Anderson, Station researchers tested an approach to harvest the understory, specifically a forestry mulching machine called the Biobaler, which uses a beefed-up agricultural round baler. Towed by a tractor, the Biobaler can fell and mulch stems up to 4 inches. The chopped material is fed into the baling chamber and compressed into 1000-lb packages of woody biomass, ready for transport and use. The treatment clears understory and may be effective in areas where prescribed fire or herbicides are restricted. In the study, the Biobaler collected about half of the understory material for removal, and the remainder was left in the stand. 

The research supports the development of this new biomass harvesting concept by measuring productivity, bale properties, site impacts, and estimated costs. Based on the research findings and field observations, manufacturers have developed new versions of the equipment that have doubled the production rate and reduced downtime. The research findings are also being used by the National Forests as they consider alternative stand management methods. The research project won a Regional Forester's Award in Region 8. The latest version of the machine is under consideration for treating an invasive understory on the Apalachicola National Forest in 2010. Contact: John Klepac (jklepac@fs.fed.us) 

  

Bundling Biomass with a Modified John Deere Slash Bundler 
Working with Auburn University and John Deere, Station scientists developed a new biomass bundling concept that simplifies the machine design. The prototype machine uses the base B-380 John Deere Slash Bundler mounted on a motorized trailer rather than a woods-mobile forwarder. This should reduce the cost of the operation by about half with a similar reduction in the cost of producing biomass. 

The prototype equipment has been developed and was recently demonstrated in Florida. Through field trials researchers will determine the production rates and costs, biomass characteristics and quality, and the effect of integrating biomass recovery into conventional logging operations. 

The findings of this study will result in new commercially-viable equipment that can be included on a typical harvesting operation to collect logging residues. The production rates and costs will be available for use in computerized biomass harvesting models to provide land managers and planners another option to consider when collecting logging residues as a feedstock for energy production. Contact: Dana Mitchell (danamitchell@fs.fed.us) 

 

Characterization of Wood and Woody Biomass: The Application of NIRVANA to Silvicultural Studies 
Station research has shown that near infrared (NIR) spectroscopy, coupled with multivariate analysis, can be a powerful tool for the prediction of wood quality. While wood quality measurements are of utility, their determination can be both time and labor intensive, thus limiting their use where large sample sizes are concerned. This year, Station researchers demonstrated the applicability of the NIRVANA system to such studies, in particular the automated property assessment of increment cores. This system has been successfully applied to a set of longleaf cores obtained from a variety of sites within the Southeastern United States. Mechanical property models based on longleaf pine were applied to the NIR data, from which modulus of elasticity and modulus of rupture predictions were obtained for the cores. These results, while promising, indicated the need for the inclusion of some of the new samples (from the various sites) into the calibration set to provide more robust models. Contact: Chi-Leung So ( cso@fs.fed.us ) and Leslie H. Groom (lgroom@fs.fed.us) 

  
Improvement and Reuse of Solid Wood Products: Wood Shipping Recycling and Waste Trends in the United States 
For more than 14 years, the Southern Research Station has worked with the Department of Wood Science and Forest Products at Virginia Tech to study the production, recovery/reuse, and disposal of wood shipping materials and products. In papers that report the results of a series of studies conducted over 14 years, Station researchers this year estimated the volumes of new materials used by the U.S. forest industry; characterized the types of wood materials; estimated the recovery, repair, reuse, and recycling of wood materials by firms within the industry; and estimated the volumes of pallets and containers landfilled or recycled at MSW and C&D landfills. The results describe life cycles of wood packaging and shipping materials and identify opportunities for increased utilization and/or higher value uses. Contact: Phil Araman (paraman@fs.fed.us) 

  
