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Energy Needs at Rock-Tenn

• Absence of High Bridge coal plant cuts off
supply of high temperature steam
– 700ºF steam at 650 psi
– 325ºF steam at 65 psi
– 2.25 million MBTU annually

• Electricity supply from utility is interrupted



Renewable Energy Technologies

• Solar Thermal
– Convert sunlight directly to heat

• Solar Electric
– Convert sunlight through photovoltaic effect to

electricity

• Wind Power
– Convert wind currents driven by differential heating of

earth’s surface to electricity

Electricity may be converted to high quality heat



Renewable Energy Conversion

• Solar Thermal
– Black, flat plate collectors convert radiation to heat

• Glazing keeps heat from escaping into atmosphere
• Appropriate for low temperature (< 150 ºF)

– Concentrating solar power (CSP) systems focus
sunlight up to 600 times

• Require non-cloudy, non-humid direct solar radiation
• Best in SW of U.S.
• Use for Sterling Engine electricity production

– Goal: 7 ¢/kW.h
• Use for detoxification of contaminated waste



Renewable Energy Conversion

• Solar Electric (Photovoltaic) Systems
– Photovoltaic effect (PV) can convert up to

15% of the sun’s energy to electricity
– Annual average power output ~15% of peak

rated power
• Wind Power

– Can convert up to 45% of the energy in the
wind to electricity

– Annual average power output ~40% of peak
rated power in very good wind regime



Renewable Energy Technologies
for Minneapolis

• Solar Thermal
– Ideal for solar water heating systems
– Temperature range up to 150 deg F
– 400k Btu/ft2 (50% of heat annually from sun)

• IF the “quality” of the heat were great enough (it
is not):
– 2.25 million MBtu (Rock-Tenn) would require the

collection area of
• 5.6 million ft² of solar panels
• 14 million ft² of land area = 320 acres
• @$78/ft², 20 years of operation (no operating cost)

$10/MBTU (if high enough quality)



Renewable Energy Technologies
for Minneapolis

• Solar Electric Systems (Photovoltaics)
– Ideal for remote, off-grid small electricity loads

• Remote monitoring
• Off-grid homes

– Cost ~ 20+ ¢/kW.h
– =~ $60/MBTU




