Switchgrass Production in the Northeast:

A simplified LCA of densified switchgrass for heat and
power

Tom Wilsor, Sabrina Spatatj and Paul R. Adlér

Department of Agricultural and Biological Engineering, Pennsylvania State University,
University Park, PA

2Civil, Architectural, and Environmental Engineering, Drexel University, Philadelphia, PA
SUSDAARS Pasture Systems and Watershed Management Research Unit, University Park, PA
(814) 282.4599 , towl06@psu.edu

PENNSTATE




Switchgrass
A Low-input, perennial
crop %

A Marginal soils

A Energy Applications
I Heat
I Power
I CHP/cogen
I Liquid fuel
conversion
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Densification

A Why densify

I Energy density
I Materials
handling

A How

I Extrusion
AOpen die
Afriction
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Types of Densified Products

A Pellets

I Most energy
Intensive

I Residential heat
market

A Briquettes/Cubes
| Large-scale heat
I Power generation
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Seed Production

A Estimate emissions
T Establishment
I Harvest

I Seed cleaning
A Motor rating
A Throughput

A Ernst Conservation
Seeds

I Switchgrass seed
producer
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Seed Production Emissions
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Establishment

A Prior land use tillage
scenarios

I Row crops
A No-till
A One broad-spectrum herbicide
application
I Fallow/Pasture land
A Conventional tillage

A Cover crop required
I Seed inputs = GHG emissions

A Two burndowns
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Establishment Emissions

Establishment Emission:
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Biomass Production

A Spring v. Fall

I Crop Moisture
A12% optimal
Adrying window >

In spring

I Yield

AUp to 40% yield
reduction in
spring
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Production Emissions

A Fertilizer largest
source of operations

emissions

A Again, N,O by far
largest source
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Densification Emissions

A Theoretical energy Densification Emissions
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Dryer Fuel Scenarios

Dryer/Harvest Season Scenaric
150

A Fall ¢ 30% MC
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A Biomass drying
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System Summary

Densification/dryer fuel scenarios

A Spring scenario |
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Energy Conversion

A Thermal Energy

I Residential
APellets

I Commercial/institutional
ABriquettes/cubes

A Power Generation/CHP
I Briguettes/cubes
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Thermal Energy

Space Heating Emission
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Power Generation

Power Generation Emission:
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Combined Heat and Power

CHP Emission:
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The Case for Distributed Generatio
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Key Results

A Land-use history, harvest season, and dryer
fuel all iImpact emissions from the utilization
of switchgrass for energy

A Utilizing biomass as a dryer fuel reduces
drying emissions in densification

A Densified switchgrass has the potential to
offset substantial amounts of GHG emissions
In the thermal energy and power generation
sectors
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Thank You

Questions?
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