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This poster presents a preliminary design of a 20 MW biomass power 
plant for southern Louisiana using a blended fuel stream of rice hulls, 
bagasse, and switchgrass. A Rankine cycle model is used to estimate the 
thermal energy input required to maintain the target electrical output and 
determine the annual biomass demand. Using heating value data for each 
feedstock, the study calculates the amount of biomass needed per year 
and evaluates the contribution of each material in the proposed blend. 
The project also considers key logistical factors, including truck 
transportation requirements and the land area needed to support 
switchgrass production. Overall, the analysis provides a first-order 
assessment of the technical feasibility of a biomass power plant operating 
with regionally available feedstocks.

The results show that a 20 MW biomass plant in southern Louisiana is 
technically feasible using a blended feedstock approach based on locally 
available biomass resources. The energy balance demonstrates that rice 
hulls, bagasse, and switchgrass can provide the required annual fuel 
demand, while the logistics analysis highlights the importance of 
transportation needs and land use in the overall plant design. This 
preliminary study shows that biomass power generation could be a 
practical renewable energy option for the region, though final design 
decisions would depend on feedstock availability, seasonal supply, 
transportation distance, and economic factors.

Calculations

Results 

Feedstock Biomass needed per day Trucks/day at 20 
tons per truck

Trucks/day at 25 tons 
per truck

Switchgrass 437 dry tons/day 22 18

Rice hull 577 dry tons/day 29 24

Bagasse 425 dry tons/day 22 17

Feedstock Heating value used Biomass needed per 
year

Biomass needed per 
month

Biomass needed per 
day

Switchgrass 15.0 MMBtu/dry ton 159,409 dry tons/yr 13,284 dry tons/mo 437 dry tons/day

Rice hull 11.35 MMBtu/dry ton 210,673 dry tons/yr 17,556 dry tons/mo 577 dry tons/day

Bagasse 15.40 MMBtu/dry ton 155,268 dry tons/yr 12,939 dry tons/mo 425 dry tons/day

Annual Thermal input = 2,391,130 MMBtu/yr
Annual energy = 20 MW x 8760 hr/yr x 0.80 = 140,160 MWh/yr

The Plant Needs 

437 dry tons/day of switchgrass
577 dry tons/day of rice hull 
425 dry tons/day of bagasse

Annual energy = Plant capacity x Hours per year x Capacity factor
80 percent capacity factor

20 percent net electric efficiency

Acres of Land Needed
15,941 acres at 10 dry tons/acre 
13,284 acres at 12 dry tons/acre


