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ABSTRACT: Recent increasesinimportsand pricesof natural gas are posing threatsto university budgets
aswell asto the U.S. economy and trade balance. The possibility of using local biomasswith natural gas
thus could have many campus, local, regional and national benefits. Tofacilitatean alianceinvolving these
two fuels we usean analytic cost estimation (ACE) method to determine natural gas(NG) prices at which a
biomassintegrated gasification (BIG) co-generation (CG) systemscan deliver electricity at costs
competitivewithstrict natural gas(NG) systems. Theanalysisisessentially based ontheapproximatelinear
relationship between cost of electricity, COE (Y) and cost of fuel COF(X) seenin many detailed cost
analyses,i.e.,, Y =K +SX . HereY = COEisinct/kwhand X = COFisin $/Mbtu (M standsfor million)
and K isthe COE when the fuel comesfree. The constant K reflects the capital investment, normal rate of
owner return, the operation and maintainance (O& M) cost and inthisapplication also educational benefits
of thefacility. ThedopeSof theY (X) lineisin ct/kwh/$/Mbtu or 10,000btu/kwh and approximately
relatesto the efficiency (Ef) by S= 32.14/Ef. A number of university campusesin the United Stateshave
NGCG systemsthat provide combined heat and power to their buildings. Synthetic gas (syngas) was widely
used before cheap natural gas became available after World War I1. Natural gas prices are projected to
continue to rise because of depletion and syngas prices to decrease because of BIG technology advances.
This paper focusesonthedevel opment of amultidisciplary platformfor acampuseducationa andresearch
effort tominimizethecost of el ectricity and heat onthecampuswhiledemonstrating appropriategreenfuel
technol ogies based upon use of biomassto supplement or replace natural bass. Biomass stores are
abundant, in many rural areas, particularly in north Florida. The biomass supply side of the study will report
on the many factorsthat influence X = COF including the economic availability of biomass, thedelivery
costsof farm and forest residues, energy crops and other suitable sources such as campus organic
landscaspe debrisand paper and other available cellulosic material. Engineering will focus on the many
factorsthat influencethe S or Ef, in terms of thermodynamic analyses of the available facility or potentially
retrofitted facilities. Economic analyses will also addressthe many factorsthat effectively reduce K. The
devel opment of multidiscipinary student andfaculty teamtoinvestigatethevariousfactorsinvolvedin
assessing the benefits of such acampus project will beamajor part of the study and could be part of a
curriculum on renewable energy for co-generation. Under theland grant university mission of the University
of Florida, thenew knowledgewill beextendedtointerested stakehol dersthat can apply thetechnol ogy of
local biomass production, delivery and usefor energy whileprovidingjobs, stabilizinglocal economiesand
reducing our dependence on imported fuels.



