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UI Biomass ProjectUI Biomass Project 

Co‐fire oat hulls with coal in circulating 
fluidized bed (CFB) boiler. 

Oat hull fuel displaces coal fuel. 

Oat hulls are a byproduct of the cereal 
making process at Quaker Oats, Cedar 
Rapids Facility. 



     

 

     

     

 

Why biomass combustion?Why biomass combustion? 

Renewable / Sustainable 

Emissions Reductions 

UI / Industry Partnership 

Lowest Cost Energy Source 

Educational Value 



         
             
     

       

       

           

 

         

Major Challenges:Major Challenges: 
The feather‐weight oat hulls required – 
without having a negative impact on the 
existing coal systems: 

Special materials handling solutions,
 

Boiler control system modifications, 

New procedures to make this fuel work 

And … 

The Iowa DNR & US EPA 



             
   

     

       

       

       

       

       

Business AspectsBusiness Aspects 
Quaker Oats is a large production facility, 
employing ~1,200 Iowans. 

Oat hulls are purchased 

~ ½ the  cost of coal. 

Source of revenue for Quaker 

Purchased energy savings for UI 

Stable fuel supply for UI. 

Stable byproduct outlet for Quaker. 



       
         
     

           
             

     

     

What did we do?What did we do?
 

Converted a coal‐fired boiler 
to burn a combination of 
coal and oat hulls. 

Two years of effort to find 
out how to do it and obtain 
regulatory permits for 
operation. 

Project operational since
 
2003.
 



       
     

Oat Hull & Coal ComparisonOat Hull & Coal Comparison 

Average oat hull heat 
content = 7,000 Btu/lb 



       

 

 

           

 

Boiler ConversionBoiler Conversion 

Circulating Fluidized Bed Boiler 

Pyroflow process 

170,000 lbs/hr 

Washed bituminous coal (3.0 to 3.5% S)
 

90% SO2 removal 





         
 

PyroPower / Foster Wheeler boiler 
conversion 1996 



       Oat Hull Fuel Feeder 
Nozzle 



         Oat Hull Fuel Feed System PID 



 

     

   

 

   

Oat Hull Transport SystemOat Hull Transport System 

Transport Air 

Air 
Locks 

Auto Fuel Block 
Valves 

Twin Screw 
Feeder 

Dust Recovery 

Lean Phase 
Transport 



 

   

 

 

  

 

 

Emission (stack) Testing ResultsEmission (stack) Testing Results
 

SO2 

(lb/MMBtu) 

NOx 

(lb/MMBtu) 

PM 

(lb/hr) 

CO 

(lb/MMBtu) 

VOC 

(lb/MMBtu) 

Permit Limit 1.0 0.40 6.69 0.30 N/A 

100% Coal 0.21 0.22 2.51 0.06 0.33 

50% Oat Hulls 0.13 0.18 1.57 0.03 0.11 

80% Oat Hulls 0.08 0.18 1.32 0.20 0.18 



Flame Spray LayoutFlame Spray Layout 



     
   

 
   

   

Spring 2007 OutageSpring 2007 Outage 

Screen tubes in 
front of 
superheater, 
downstream of 
cyclone outlet 



 

Spring 2007 OutageSpring 2007 Outage 

Loop 
seal 



                       
       

 
 

 
 

 

 
 
 

 
 

  

    

    

    

   

      

      

    

 

UI Biomass Fuel Project ResultsUI Biomass Fuel Project Results
 

Calendar 
Year 

Tons of 
Coal 

Displaced 

Avoided 
Emissions 
Tons CO2 

Boiler 
Bio Heat 

Input 

Avoided 
Fuel Cost 

2003 11,511 28,385 18% $ 391,299 

2004 16,636 41,024 24% $ 415,273 

2005 24,290 59,899 36% $ 765,471 

2006 27,424 67,627 41% $ 1,017,780 

2007 23,324 57,518 43% $ 872,136 

2008 17,929 44,213 41% $ 712,672 

6-Yr Total 121,113 298,666 $ 4,174,630 

Avoided costs include fuel cost difference, lower limestone consumption, less ash disposal, 
and less coal system maintenance 



                     
       

             
               

   

               
                 

             

Chicago Climate Exchange (CCX)Chicago Climate Exchange (CCX) 
CCX is a cap and trade system whose Members make a 
legally binding emission reduction commitment. 

Members are allocated annual emission allowances in 
accordance with their emissions Baseline and the CCX 
Emission Reduction Schedule. 

Members who reduce beyond their targets have surplus 
allowances to sell or bank; those who do not meet the 
targets comply by purchasing CCX Carbon Financial 
Instrument® (CFI®) contracts. 



CCX Required ReductionsCCX Required Reductions 



CCX CO2 Cost HistoryCCX CO2 Cost History 



    

Purchased Energy Type and CostPurchased Energy Type and Cost 

Type (MMBtu basis)Cost ($) 



           
         
          

     

UI Purchased Fuel CO2 EmissionsUI Purchased Fuel CO2 Emissions
 

Note: Flood 2008 forced 16‐week main 
plant outage and shutdown 23 
buildings. Result was significantly less 
coal burned in CY2008 



Questions / DiscussionQuestions / Discussion 

http://ui.media.uiowa.edu/btn/iowamag4.html 


