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Abstract. The over-reliance of US economy on imported energy has to change and it is an obvious
issue of national security. This dependence has increased our vulnerability to supply disruptions and
has amplified the impacts of price volatilities on every aspect of the country including rural
communities. The objective of this project was to demonstrate that biofuel pellets can be efficiently
used to heat a greenhouse during the typical winter conditions in the state of Alabama. Analysis of
the temperature data indicate that the biofuel pellet/furnace combination can maintain the
temperature of a standard 24 ft by 96 ft greenhouse at 65 F or higher if the outside temperature is
not less than 42 F. Energy savings based on substituting the biofuel pellets for natural gas can be up
to 64% depending on biofuel type..
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Introduction

The US economy is presently dominated by technologies that rely on energy from fossil fuels
(petroleum, coal and natural gas) to produce power, chemicals and materials. In 2003, about 67% of

petroleum consumed in the country ( (www.eia.doe.gov/emen/aer/pdf/pages/secl_5.pdf) was imported

from foreign source. This over-reliance of US economy on imported energy has to change and it is an
obvious issue of national security. This dependence has increased our vulnerability to supply disruptions
and amplifies the impacts of price volatilities to every aspect of the country including the rural
communities. The blackout of 2003 in the Northeastern part of the country and the current record high
price of fuel in the country is an indication of the vulnerability of the country to energy crisis. From a
sustainable view point, fossil fuels are limited and non-renewable energy source. In addition, there are
environmental problems associated with extracting, transporting, and using fossil fuels.

An unavoidable solution to the fossil fuel usage problem is the use of indigenous biomass resources
to supplement the U.S. energy supply. Biomass are organic materials that are plant or animal based, and
are available on a renewable or recurring basis. These include but not limited to dedicated energy crops,
agricultural crops and trees, food, feed and fiber crop residues, aquatic plants, industrial, municipal and
agricultural solid wastes, forestry residues and other non-fossil organic materials.

Biomass resources are abundant in United States. It has been estimated that the current total available
domestic biomass, beyond its current use for food, feed and forest products, is between 500 to 600 million
dry tons per year for the period 2010-2020. These biomass resources represent about 3 to 5 Quads of
delivered energy (USDOE, 2004) or as much as 5-6 percent of total U.S. energy consumption. Alabama
in particular will benefit from the use of biomass energy because there are over 22 million acres of

forestland (www.forestry.state.al.us/Forest_Statistics.htm ) (70% of the total land area) and 8 million

acres of grassland and cropland that is available in the state. In addition, significant amount of agro-
production and processing occur in the state. The byproducts/waste from these activities are significant
sources of biomass. For example, in 2002, the U.S. produced over 8.6 billion broilers with almost 60%
produced in Alabama, Arkansas, Georgia, Mississippi and North Carolina. About 12% of total US
production is from Alabama (NASS, 2003). This equates to between 1.2 and 1.7 billion kg of broiler litter
produced in 2002 (Litchenberg et al., 2002; Moore et al., 1998). Approximately half of the peanuts
grown in the United States (total of 4.2 billion pounds) are grown within a 100-mile radius of Dothan,
Alabama. Using a conservative estimate of 25% hull in peanut (by weight), this implies that close to 1

billion pounds (www.fao.org/ag/aga/agap/fre/afris/Data/489.HTM ) of peanut hull is available as biomass

that can potentially be used in fossil fuel replacement around the southern part of Alabama






