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EACH YEAR,
THE ETHANOL PLANT WILL:

burn 1,000,000,000 pounds of manure...
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and 1,800,000,000 pounds of distillers grains.

UNDER WHAT CONDITIONS IS
THE PRODUCTION OF ETHANOL
USING A MANURE-BASED FUEL
ECONOMICALLY VIABLE?
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produce 105,000,000 gallons of ethanol...

ANNUAL ETHANOL PRODUCTION
105 MILLION GALLONS

Billion Pounds — Dry Matter Basis

Corn Manure  Ash
1.8 0.65 0.23

WHAT ARE THE IMPLICATIONS
OF USING FEEDSTOCKS
OTHER THAN CORN?




WHAT ARE THE IMPLICATIONS HOW DO WE BUILD A MODELING
OF USING FUELSTOCKS TOOL TO ANSWER THESE AND
OTHER THAN MANURE? SIMILAR QUESTIONS?

INTEGRATED SYSTEM ASPECTS
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A systems approach... Energy
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qQ=q,+q,+ As1

where: @, =¥, - q(max), [0< W, <1]

Time of Year (T) Time of Year (T)

Storage capacity (s) Storage capacity (s)

Collection radius (r) Collection radius (r)

Price of fossil fuel (Pg) Price of fossil fuel (Pg)

Manure production rate (q,, ryp) Manure production rate (q,, pyp)
Price of chemical fertilizer (P_;) Price of chemical fertilizer (P_g;)
Fertilizer Value (FV px) Fertilizer Value (FV py)

Fuel Value (Qyy) Fuel Value (Qyyy)

Agronomic Rate (q,, i) ’ Agronomic Rate (q,, 1 i)

HHYV Demand (Dy;y) HHYV Demand (D)

NPK Demand (Dypy) NPK Demand (Dyppg)




DETERMINING MAXIMUM q,

Fertilizer Value = FV \py

o Determined by
nutrient concentration = min ( FV,
NPK demand = ( Dypx )
agronomic rate = q,, | vy
» Range (% db) FVypx
0<F 27
0<FV, <09
e Demand (db)

D, =2 tons/acre/yr t

9m,LMU
Dk

DETERMINING MAXIMUM q
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Fuel Value = Vy,,

+ Determined by r
percent moisture = @, .
:erceut ash=0 P“

« Range (BTU/Ib) - ‘?m,rm
2758 < Quuy < 8500

o Demand
Quuy = 825 x 10° BTU/day

INFLUENCE OF HHV ON

HEATING VALUE OF MANURE MANURE THROUGHPUT
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INFLUENCE OF HHV ON INFLUENCE OF HHV ON
MANURE THROUGHPUT MANURE THROUGHPUT
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LT'M COLLECTING T ALWAYS PUT
MANURE FOR MY CREAM AND

STRAWBERRIES. SUGAR ON MINE.
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