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Abstract

A global push towards reneyvable energy has seen the birth of cogeneration in Australian

sugar ll1ills. To nlaxi111ise the all10unt of energy extracted froln the 111aterial, whole crop

harvesting has been introduced, where a higher proportion of total bio111ass is sent to the

111ill. The adverse affect of this is a significant reduction in bulk density of the harvested

]l1aterial. Transport costs to harvester Ol'FnerS and 111illers significantl)l increase as bin

weights are reduced, and therefore there is a case for developing a harvester chopper systen1

l'vhich ll1aintains bin weight as the anl0unt of trash sent to the lnill increases. The single

knife slicing ofsugarcane stalks against a stationary anvil l'FaS investigated in this study and

fron1 the findings a single dru]l1 chopper syste111 was developed. An explicit finite ele]l1ent

]l1odel of the proposed concept was constructed for assess]nent of billet trajectories through

the syste111. Positive results fro111 these lnodels gave confidence for the construction of a

prototype for experiJnental asseSSll1ent of the perforlnance of the systell1. Cane and juice

losses and ,billet quality l'Fere lneasuredfor a range ofoperational conditions which included

varying the chopper drU111 speed, pour rate and chopper drU111 ge0111etlY. The cutting

process 117as captured by high speedphotography for analysis into the causes ofda111age and

losses. Speeding up the chopper dru111 and therefore shortening the billet length proved to

have the 1110s1 detriJnental effect on syste111 peliornlance, l'vhere a reduction in the target

billet length fro111 200 111111 to 100 1111'11 resulted in over three tiJnes the overall losses. An

increase in pour rate did not have a significant effect on losses or billet quality. The high

speedjootage provided invaluable insight into the behaviour ojthe stalks as they were cut by

the single drull1 syste111. For the set oj trial conditions 1110St closely representing those

previously done l'vith differential choppers, the single dru111 S)lsten1 produced siJnilar

efficiency results. H01vever, the advantages ofthis syste111 are ]110st pro111inent in yvhole crop

harvesting whel:e shorter billets are required to ]J1aintain bin ytleights.
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