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Abstract 

Although global energy usage is expected to increase dramatically over the next 10 years, the fossil fuels 

currently used to meet most of this energy demand are finite.  These factors are expected to increase 

the need for sustainable alternative energy sources into the future.  Biomass energy, from Herbaceous 

Energy Crop (HEC) feedstocks, is expected to meet part of this demand.  Thick-stemmed perennial HECs, 

such as energy cane and napiergrass, are among the most promising biomass feedstocks, based on their 

characteristically high yields.  While conventional sugar cane harvesting equipment seems to be best 

suited for harvesting Whole Crop (WC) energy cane feedstocks, modifications to the sugar cane 

harvester or to the haul-out equipment are needed to make the harvest and transportation of the low 

density WC feedstock more economical, and to produce desirable physical properties for its end use. 

The objective of this research was to determine and evaluate a suitable approach to modifying a 

conventional sugar cane harvester in order to improve WC energy cane harvesting and processing, and 

to yield a biomass product ready for the next step in conversion to energy.  To evaluate the method best 

suited for the application of processing energy cane, a laboratory screening of crop processing methods 

common to agricultural machinery was performed with WC harvested energy cane.  The results of this 

analysis indicated that a conventional straw chopper, common on grain combine harvesters, was best 

suited for integration with a cane harvester, possessing the capability of significant particle-size 

reduction, robust feeding characteristics, and the potential ability to pass foreign material without 

significant damage to critical machine components.  Many design configurations were considered for 

the placement of the straw chopper on the cane harvester.  Based on a number of criteria and through 

the use of a design matrix selection process, it was determined that the straw chopper should be 

located at the exit of the delivery conveyor, replacing the secondary extraction fan.  
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Initial performance of the modified harvester was evaluated in plots of napiergrass, near Lorida Florida 

and Beaumont Texas, and the performance was compared with an unmodified harvester.  The results 

showed that smaller particle-size and greater bulk densities were obtained with more aggressive 

processing created by greater rotor speed and greater penetration of the straw chopper stationary 

knives into the crop stream.   The most aggressive processing setting was found to increase bulk density 

by 31% (54 to 71 kg DM x m-3), compared to the unmodified harvester; at the same time, however, 

harvester specific fuel consumption increased by 50% (3.1 to 4.8 L x Mg-1 DM).  Although the modified 

straw chopper successfully reduced particle-size and improved bulk density, a more energy efficient 

method of particle-size reduction may be needed to economically provide increased bulk density. 


