


Bioenergy Village Complex

Adaptable to villages with 100 to 5,000 inhabitants

1- Sweet Sorghum Plantation

Harvesting

2- Transport

3- Cane Crushing
& Sugar Juice Extractor

Cogeneration Plant

The biomass pellets are burnt in a combustion cham-
ber to produce steam at 350 °C temperature (25 bar
or higher); the steam expands in a reciprocating engi-
ne coupled with an alternator powering the electricity
network; with a maximum operating time of 8,000
hr/year it is possible to obtain:

- gross electric net energy production: about 800,000
kWh/year

- net thermal energy production: about 1,850,000 kWh/year

Carbonisation

Bagasse pellets submitted to a clean efficient carbonisa-
fion process are converted directly into charcoal pellets
(for cooking/heating) without the use of any binder-
agglomerating compound. Furthermore, charcoal pel-
lets can also be eventually converted info activated
charcoal (medium quality). 1 ha could produce 2 tons
of activated charcoal, which are sufficient to purify, all
the year around, drinking water for 10,000 people.

12- Cogeneration Unit

Bagasse
_ >

8- Conveyor

11- Silos for pellets storage

10- Bagasse Drier/
Pelletiser

/

13- Power
for sale

6- Distillation l

5- Continuous multi-stage
fermentation unit

9- Grinder

Sweet Sorghum Plantation

The following productivity (average) value per year
can be considered:

Bagasse (dry): 15 Ton/ha

Grains: 5 Ton/ha

Sugar: 7 Ton/ha

Leaves: 1.88 Ton/ha

Root: ~ 2/3 ton/ha (recycled on the soil)

Cane crushing and Sugar Juice extraction.

The fresh cane will be processed in a Cane Crushing
and sugar juice mechanical extraction unit for its
conversion info bioethanol. After this operation, about
45,000 Ton/year of sugar juice (5,600 tons of sugar)
and about 24,000 Ton/year of bagasse (50%
humidity) will be available. Part of the sugar juice
could be utilised as liquid sugar (high concentration),
while the remaining part for Ethanol production.

Fermentation

The fermentation unit is completed with one mash buffer
tank, two small yeast propagation tanks, two
fermentation tanks and ancillaries. In this plant a side
stream of mash is fed to the yeast propagation tank and
mixed with fresh yeast available on the market, nutrients,
and process water, to produce sufficient yeast cells to
balance process losses. The enriched yeast suspension is
then pumped to the fermentation tanks.

Distillation Plant

The beer is fed to the distillation unit to strip and concentrate
the alcohol to the required level.

The distillation unit is complete with one column and with
all ancillaries. This process uses a special technique to
recover most of the residual ethanol remaining in the whole
stillage when it leaves the column as waste, preventing
valuable ethanol from being either blown into the
atmosphere as polluting VOCs or discharged in the water.
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Published by ETA -Florence and WIP-Munich in the framework of
LAMNET Thematic Network funded by the European Commission,
DG Research, Programme “Confirming the international role of
Community Research” (Project no. ICA4-CT-2001-10106).

The activities of LAMNET include the analysis of available
bioenergy technologies and systems as well as the
development and implementation of policy options for the
promotion and deployment of bioenergy.

Should you wish to receive more information on this
Thematic Network, please contact the project coordinator:

Dr. Rainer Janssen, WIP-Munich,
tel. +49 89 720 127 43 - fax +49 89 720 127 91 -
E-mail: rainer.janssen @wip-munich.de



