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Whatôs the Problem?

ÂConcern about global warming due to   
Greenhouse gases

ÂConcern about supplies and fuel flexibility 
in case of curtailment (e.g., Hurricanes, 
winter cutoffs)

Â Concern about oil imports ï60% of use

Â Fuel costs 

Biomass is a solution to all the above! 
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The Basics of Greenhouse Gases

CO2 is the primary combustion related 

greenhouse gas 

The goal for international -- and now national  

programs -- is to reduce CO2 emissions 
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Biomass is Greenhouse Gas Neutral!

Burning biomass releases CO2, which in turn, 

goes into the atmosphere, to grow more 

biomass in a endless loop

CO2 
CHO 

Combustion

Photosynthesis 
CO2 

With fossil fuels -

one way ticket! 

CH 
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Major Issues for Biomass fuels

ÅAbility of the combustion device to accept the fuel 

ÅPotential need for additional air pollution control 

ÅPermitting and regulations

ÅFuel preparation

ÅAssurance of supply and price
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Fuel Value and Cost for Industry
Waste or Fuel Gross Heating 

Value Btu/lb
Approximate 

Cost, $/MM Btu

Natural gas  current  (long 

term?)

23,896 $4.58 ($9.81)

Propane 21,523 $7.86 ($11.80)              

($18 current retail)

No. 2 fuel oil 19,567 $9.31 ($12.30)

No. 6 fuel oil 18,266 $5.14 ($8.10)

Coal 9,000 ï15,000 $2.15 ($2.15)

Wood waste ~4,250 at 50% 

mc

$1.20 

Wood, whole tree chips ~4,250 at 50% 

mc

$3.20

Wood planer shavings ~7,650 at 10% 

mc

NA

~4,096 at 40% 

mc
Chicken litter $1.80 @$14.50/ton



TMTS7

Cost Summary

Â Premium liquid/gas fuels ~ $8-10/MM Btu

Â Some waste fuels are ~20% of price premium 
fuels

Â Some wastes have negative value, that is, the cost 
of current disposal 

ÂGenerally, the cheaper the fuel, the more it will 
cost to handle and burn it

Â Supply and demand control prices of standard and 
alternate fuels
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Where is the Market Going? 
Â Big interest by power companies and independent 

power producers in forested areas to make Green 
power via boiler/turbine/generator 

Â Examples for Georgia:
É GA Power-Plant Mitchell conversion, 97 MW

É Oglethorpe Power, 2 x 100 MW

É Decker-Fitzgerald GA, ~ 30 MW cogen
É Multi Trade Corp, 20 MW
É Biomass Gas and Electric, 30 MW
É Rollcast, 3 x 50 MW
É Yellow Pine Energy, 110 MW
É Total: 540 MW!!!
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Economics 101é
Â Evaluation methods for cost/benefit vary

ÂThe simple ñpaybackò period is the simplest 
approach, and most projects with less than a 1 year 
payback get the green light, and over 3 years, 
approvals are tougher to obtain 

ÂWaste fuels produced internally frequently have a 
negative value due to disposal, producing  greater 
returns



TMTS10

Cost of Delivered Energy  

Economics favor 

larger solid fuel 

systems
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Matching the Waste and the Equipment 

Need combustion data before burning biomass:

ÂHeating value, Btu/lb (kcal/kg)

ÂMoisture content

Â Sulfur

ÂChlorine

ÂNitrogen 

Â Ash content, ash fusion temperature

ÂDensity
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Wood Fired Boilers

Â Small units, HRT (horizontal return tubular) boilers 

with refractory firebox

Â Larger units (to 500,000 lb/hr steam and higher) are 

water tube

ÂUsually use pneumatic spreader stokers for 

suspension/grate burning

ÂMany burn oil, gas, coal as aux fuel for load control 

and to maintain furnace temp
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Mid Sized Industrial Wood Fired 

Boiler System 

Used with permission Hurst Boiler 
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Biomass Boilers ïHybrid HRT

Used with permission Hurst Boiler 

Sloped, 

reciprocating 

grates 

Multiclone 

particulate 

collector  
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Biomass Boilers  

Hybrid water/fire tube 
Used with Permission Hurst Boiler 

Dual cell type furnace with 

water tube boiler 
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Four Drum Boiler for Coal Firing 
With Sloped Reciprocating Stoker Grate

(Similar Grates Still in Use for Wood and MSW)

Reference: The Kidwell Two 

Flow Ring-Circuit Water Tube 

Boiler, Kidwell Boiler 

Company, Milwaukee, WI, 

1923

Sloped, 

reciprocating 

grates 
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Burning wood big time ï550 MM Btu/hr
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Large Industrial High -Pressure Water Tube Boiler 

for Coal or Wood Firing

Reference: Steam, Its Generation and Use, 

Babcock & Wilcox Company, NY 1963
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50 MW/500 MM Btu/hr Wood fired Power Plant 
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Moisture Content Countsé 

65% MC 

max, 

furnace 

blackout 
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Biomass Hot Gas Generator for Dryer

Used with permission WEI


