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LAWS of MINNESOTA for 2007 
Chapter 57-S.F. No. 2096

The study shall:

“(5) describe potential energy efficiency 
improvement that can be made to the 
paper recycling operation and subsidies 
available for each improvement”



Overview

• Review of Rock-Tenn Energy Flow & Usage 
• Initial Findings of Potential Energy Efficiency 

Improvements
• Advanced Waste Heat Recovery

– Potential Opportunity
– Challenges and Next Steps



Review of Rock-Tenn Energy Usage

• Generate And Use Both Thermal (Steam) 
And Electrical Energy
– Thermal Energy/High Pressure Steam Usage 

2.25 Million MMBTU/Year

– 20 MW Electricity

• Combined Heat And Power (CHP)
– Generate Thermal Energy (High Pressure 

Steam) and Electricity



Recycled Tons Per Year

Industry expectations 3 percent growth per year.
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Historic Thermal Energy Consumption
MMBTU/Ton Recycled

30% Reduction Since 1984



Annual Thermal Energy Consumption         
& Tons Recycled - 1997-2007

Thermal Energy Consumed and Tons Recycled             
1997-2007
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Thermal Energy Consumption
Average per Month

Average Monthly Thermal Energy Consumption 2004-200 7 
(MMBTU)
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Thermal Energy Consumption
Average per Hour/Month

Average Hourly Thermal Energy Consumption 2004-2007  
(MMBTU/HR)
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Recycling Plant

Thermal Loads 
83% Process  

17% Non-Process

Electrical Loads 
20 MW

Current Energy Flow Diagram

Utility Power Plant

Boiler
Turbine

Fuel Steam

65% 
Losses

35% 
Electricity

Warm 
Exhaust Air

Utility Electrical 
Grid

11 MW

257 MMBTU/HR      
625 PSI   750F

79% Steam
Turbine

Combined Heat & 
Power Plant

Boilers
Fuel –
Natural 
Gas and 
No. 6 Oil

323 
MMBTU/HR

Average Hourly Loads
1 MM GPD 

Wastewater

21% Losses

225 MMBTU/HR        
65 PSI   300F

Steam

9 MW Electricity



Including Electrical Generation

Recycling Plant Only

Breakdown of Thermal Energy Consumption

Losses
2%

Process Water Heating
4%

Paper Roller Dryers
57%

Pocket Vent. Heating
13%

General Makeup Vent. 
Heating

4%

Boiler Makeup Water
3%

Building Heating
17%

Process Water Heating
3%

General Makeup Vent. 
Heating

3%

Boiler Makeup Water
3%

Losses
2% Electrical Generation

13%

Pocket Vent. Heating
11%

Paper Roller Dryers
50%

Building Heating
15%



Current Thermal Energy Flow

Wet End Dry End



Wet End



Dry EndWet End



Questions?



Initial Findings

• History Of Energy Reductions – Rock-Tenn Has 
Become More Aggressive Since Told Losing 
Steam Line
– Investing More Capital To Implement
– Increased Employee Awareness
– Improved Data Collection

• Several Energy Conservation Improvement 
Opportunities 

• Most Recent Focus On Reducing Building 
Heating Load (17% Of Thermal Load)



Current Rock-Tenn Funded Projects

• Reduce Building Heating And Ventilation Loads
– Reduce Volume Of Air Being Exhausted & Makeup 

Air 
– Install Variable Speed Drives To Control Flow
– Relocate Operations And Offices
– Walling Off Spaces And Shut Down Building Heat In 

Unoccupied Areas
– Improve Envelope (Roof And Windows)
– Improve Temperature Control



Current Rock-Tenn Funded Projects

• Upgrade Insulation Of Steam Piping –
70% Complete

• Recovery Of Flash Steam Where Previously 
Vented To Atmosphere

• Increased Metering For Better Data Gathering

Continued



Additional Potential Opportunities

• Eliminate Vacuum Compressor Cooling – Recover Heat
• Additional Reductions In Water Usage And Heating
• Currently Investigating Additional Opportunities In 

Building Systems, Power Plant And Electrical Usage 
Reductions

• Additional Heat Recovery Possibilities
– Wastewater
– Turbine Cooling
– Compressor Cooling
– Chiller Condenser
– Warm Exhaust Air From Paper Drying (Advanced Heat 

Recovery)



Potential Thermal Energy Reductions

• Estimate Potential To 
Achieve Approx. 20% 
Savings Primarily 
From 
– Building Heating
– Ventilation Air
– Process Water
– Losses

• Additional Analysis 
Being Performed
– Heat Recovery 

Losses
2%

Process Water Heating
4%

Paper Roller Dryers
57%

Pocket Vent. Heating
13%

General Makeup Vent. 
Heating

4%

Boiler Makeup Water
3%

Building Heating
17%



Questions?



Heat Recovery Opportunity

Warm Water Vapor Exhausted 
From Paper Drying Process = 
Heat Recovery Opportunities



Current Energy Flow Diagram

Utility Power Plant

Boiler
Turbine

Fuel Steam

65% 
Losses

35% 
Electricity

Utility Electrical 
Grid

21% Losses

Fuel –
Natural 
Gas and 
No. 6 Oil

9 MW Electricity

257 MMBTU/HR      
625 PSI   750F

Warm 
Exhaust Air

Recycling Plant
Boilers

11 MW

Thermal Loads 
83% Process  

17% Non-Process

79% Steam

323 
MMBTU/HR

225 MMBTU/HR        
65 PSI   300F

Steam

1 MM GPD 
Wastewater

Turbine

Combined Heat & 
Power Plant

Electrical Loads 
20 MW

Heat Recovery



Warm 
Exhaust Air

Utility Power Plant

Boiler
Turbine

Fuel Steam

65% 
Losses

35% 
Electricity

Utility Electrical 
Grid

21% Losses

Fuel –
Natural 
Gas and 
No. 6 Oil

6.4 MW Electricity

175 MMBTU/HR      
625 PSI   750F

Recycling Plant
Boilers

13.6 MW

Thermal Loads79% Steam

221 
MMBTU/HR

152 MMBTU/HR        
65 PSI   300F

Steam

1 MM GPD 
Wastewater

Turbine

Combined Heat & 
Power Plant

Heat Recovery
63 MMBTU/HR

Advanced Heat Recovery Revised Energy Flow

Electrical Loads 
20 MW

To Community Heat Recovery



Challenges and Next Steps

• Advanced Heat Recovery Techniques 
Have Not Been Done In This Industry

• Additional Study Will Be Performed To 
Determine Feasibility

• If Proven To Be Feasible, Implementation 
Would Require Substantial Capital 
Investment



Questions?


