oy Problem

To determlne the fea5|b|I|ty of using
corn stover as a combined heat and power
source for rural communlty colleges

7 Ob]ect|ves

-Survey the potential for CHP appllcatlon
using modified EPA guidelines

-Scale up from single to multiple farm
system for stover conversion to CHP

-Identify future stover CHP options

-Investigate creation of an online database

Background

Current, non-renewable energy sources
pose a significant problem to the global
society as a whole. Without a dependable
way to renew an energy source, the scope
and sustainability of that supply is finite.

Solid biomass from substances
previously considered waste have immense
potential that remains largely unexplored.

Increasing demand and natural production decline create growing
need for significant new production capacity
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' _Erhergy, Analysis

Energy Chart 2MW
(Unit: kWh/year)

Energy Chart 0.5MW
(Unit: kwWh/year)
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-Freedom Equip. ~ -EPA CHP -lllinois Corn 46 llinois &~ Paul GTI Tour
-Somes Nick -AURI Grower Indiana rural  Ducharme
-Hammelmann -Environmental ~ Association community
-CPM -Minnesota colleges
_AGICO State
-Andritz-Sprout University
-Rotex
-Primenergy
-GTI
-Graham Corp.
-Sinotech Ind.
Group Ltd.
I I I:. i P t t- l V |
lllinois Corn Production by County
Crop Yield in Bushels per Acre, 2003
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No data/not disclosed
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STATE OF ILLINOIS ﬁw‘ -
o COUNTIES s
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® Not a good candidate

© Maybe a good candidate
e A good candidate



Survey Data =% Conclusions

Preliminary data from community colleges: -CHP is feasible for the researched:
CHP Survey Data e heat requirement
e power requirement

e stover production and storage s I-[I F I 'I
"] = -75% of farmers would be willing to 0 I “e rom
participate in a CHP project

-100% of schools which responded would be Biomass '0'

I . PR good candidates for CHP*

1. More than $.07/kWh electricity usage -Current gas turbine options not fit for this c 0 enerati on
2. Concern about impact of current/future energy cost scale g

3. Given facility in a deregulated electricity market *according to EPA guidelines

4. Concern about power reliability

5. Operate more than 5,000 hours/year ' .

6. Thermal loads throughout the year éﬁ ReCO m m e n d atl O n S

7. Existing central plant

8. Expectation to replace/upgrade central plant in <5 years
9. Anticipation of facility expansion in <5 years

10. Implementation of energy efficiency measure

IPRO 349

-Cost effectiveness/payback analysis
*Specific case study-surrounding land

11. Interest in reducing facility’s impact on the environment and CHP specifications
-Stirling Engine

Community College Energy Usage sLook into modular systems
E moose s —Inve:\stiga_te energy effective
z M <choo 2 farming/biodiversity
= B o «Look into international humanitarian
5 g oot applications
:“ g oot -Internet database~more user friendly

Community College Tne cnr“ stalkers

Instructor: Don Tijunelis

0.5MW case 2MW case Team Members: Ross Brazzale, Richard

12 farms/yr with 40% 51 farms/yr with 40% Byrne, James Cheever, Michael Clark, Ray
pick up of corn stover pick up of corn stover DeBoth, Elena Dorr, Jeremy Gibbs, Katherine

Lazicki, Abhishek Prabha Kumar, Tyler Rhodes .
10,400,000Ib stover/yr | 45,600,000Ib stover/yr / ; it ; /

Bertha Vandegrift, Robert Williams, Terrika Sprmg 2009
4,800 tons pellets/yr 21,100 tons pellets/yr Worthon, Xin Yi Yeap

r S_-‘;".'

1 ton pellets/hr if 5 ton pellets/hr if ~:-« For more information, visit our website ILLINOIS INSTITUTE V
pelletizing system runs pelletizing system runs \y/ . . . OF TECHNOLOGY
6.75 months/yr 6 months/yr http://www.iit.edu/~ipro349s09




