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  Online Courses
 Applied Biogas Technology: Converting Organic Waste to Energy
Biogas is renewable natural gas produced from organic waste. This course explains how biogas is produced, the equipment needed, and how to estimate yield.
Read More
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  	  [image: Stakeholders Form the Community for Innovative Bioenergy Projects]       News

 MASBio Discussions: Stakeholder Engagement, Dreams and Realities


  
	  [image: Biochar is a carbon-rich bio-based material that can be used for many applications.]       News

 MASBio Discussions: The Role of Biochar in the Forest Economy


  
	  [image: Biochar could be a component of successful biomass production and land restoration]       News

 MASBio Discussions: Biomass Feedstocks for Bioenergy and Bioproducts


  
	  [image: Winter is here, and heating bills are not far behind!]       News

 Heating Fuel Prices Mixed This Year
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 Anaerobic Digestion and Extension


  
	  [image: Image of a man and woman being surprised by energy bills. Photo credit: Mikhail Nilov on Pexels.com]       News

 Heating Assistance Program Now Open










  


Stay Connected with the Energy Team!
Sign-up to receive news and upcoming event opportunities to enhance your skills and grow your knowledge.



	
		Renewable Energy
	
	has the latest news and information on classes, workshops, publications, videos, and online and in-person events. This quarterly newsletter covers topics like solar leasing, shale, natural gas, and more.


By entering your email, you consent to receive communications from Penn State Extension. View our privacy policy.
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   Featured Articles


	   [image: Agricultural Anaerobic Digesters: Design and Operation]      Articles
 Agricultural Anaerobic Digesters: Design and Operation
  
 Renewed attention is now being directed to biogas generation as a source of fuel in the U.S.A.
 

  
	   [image: Manufacturing Fuel Pellets from Biomass]      Articles
 Manufacturing Fuel Pellets from Biomass
 By Daniel Ciolkosz, P.E.
 
 Different types of fuel pellets that can be made from biomass and discusses the process and equipment needed to take on such a venture.
 

  
	   [image: Conversion Factors for English and SI (Metric) Units]      Articles
 Conversion Factors for English and SI (Metric) Units
  
 This article is intended to serve as a reference for converting many different types of measurements quickly and accurately from one system of units to another.
 

  
	   [image: Burning Shelled Corn]      Articles
 Burning Shelled Corn
 By Daniel Ciolkosz, P.E.
 
 Burning shelled corn as a fuel can be a feasible way of dealing with the high prices of conventional fuels.
 

  
	   [image: Characteristics of Biomass as a Heating Fuel]      Articles
 Characteristics of Biomass as a Heating Fuel
 By Daniel Ciolkosz, P.E.
 
 Biomass is a promising option for providing locally produced, renewable energy in Pennsylvania.
 

  
	   [image: Biogas from Manure]      Articles
 Biogas from Manure
  
 An anaerobic digester will partially convert manure to energy in the form of biogas which contains methane.
 

  
	   [image: Anaerobic Digestion: Biogas Production and Odor Reduction]      Articles
 Anaerobic Digestion: Biogas Production and Odor Reduction
  
 Controlled anaerobic, or oxygen-free, digestion of animal manure is a way to treat manure to prevent foul odor production while generating a usable energy product.
 

  
	   [image: Using Your Wood Stove Efficiently and Effectively]      Articles
 Using Your Wood Stove Efficiently and Effectively
 By Daniel Ciolkosz, P.E.
 
 Wood Stove Efficiency: Using a high-efficiency stove, using dry wood, keeping the fire hot, and not starving the fire.
 

  
	   [image: Renewable and Nonrenewable Resources]      Articles
 Renewable and Nonrenewable Resources
 By Sanford S. Smith, Ph.D.
 
 This article is part of an educational series for third and fourth graders. Renewable and nonrenewable resources, fossil fuel, and recycling are discussed.
 

  
	   [image: Biodiesel: A Renewable, Domestic Energy Resource]      Articles
 Biodiesel: A Renewable, Domestic Energy Resource
  
 "Homegrown" energy source: Biofuels are derived from biological materials such as food crops, crop residues, forest residues, animal wastes, and landfills.
 

  
	   [image: What is Renewable Energy?]      Articles
 What is Renewable Energy?
 By Daniel Ciolkosz, P.E.
 
 Renewable energy is energy generated from natural resources—such as sunlight, wind, rain, tides and geothermal heat.
 

  
	   [image: Figure 1: Components of canola oil]      Articles
 Processing Edible Oils
  
 With an interest in locally and regionally produced foods, sunflower, canola, flax, and other oils are another food type that can be regionally grown and processed.
 

  
	   [image: Wood Heat for Your Home: Does It Pay Off?]      Articles
 Wood Heat for Your Home: Does It Pay Off?
 By Daniel Ciolkosz, P.E.
 
 This article takes a look at what kind of savings you can expect if you switch to wood heat.
 

  
	   [image: What's So Different about Biodiesel Fuel?]      Articles
 What's So Different about Biodiesel Fuel?
 By Daniel Ciolkosz, P.E.
 
 This article compares biodiesel with traditional petroleum diesel fuel, discussing properties, quality, blends ,and enhancement additives.
 

  
	   [image: Waste Plastics as Fuel]      Articles
 Waste Plastics as Fuel
 By Daniel Ciolkosz, P.E.
 
 Now is a good time to recover heat energy from dirty and nonrecycled plastics.
 

  
	   [image: Using Biodiesel Fuel in Your Engine]      Articles
 Using Biodiesel Fuel in Your Engine
 By Daniel Ciolkosz, P.E.
 
 Pros and cons of using biodiesel fuel in your diesel engines, covering engine performance, fuel quality, and potential problems.
 

  
	   [image: Figure 1. Atomic composition by mass of gasoline (left) and ethanol (right).]      Articles
 Fuel Ethanol: Hero or Villain?
 By Daniel Ciolkosz, P.E.
 
 This article provides the advantages and disadvantages of using fuel ethanol to help give engine owners a balanced view and make the most of their fuel.
 

  
	   [image: Sweet Sorghum Production Basics]      Articles
 Sweet Sorghum Production Basics
  
 Potential for Sweet sorghum as a biofuel.
 







   Latest Research


	   [image: Coal-fired power plant]      Articles
 Co-firing Biomass with Coal
 By Daniel Ciolkosz, P.E.
 
 One of the more promising options for PA farmers and foresters interested in growing biomass, is to sell your biomass for co-firing with other fuels, especially coal.
 

  
	   [image: Green buildings, such as the Stuckeman Family Building at Penn State, are designed to use less energy and have fewer impacts on the ecosystem]      Articles
 Green Buildings and Bioenergy
 By Daniel Ciolkosz, P.E., Michael Jacobson, Ph.D.
 
 What are Green buildings and bioenergy; and how can bioenergy can work in green buildings.
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Connect with us for the latest research-based knowledge and hands-on know-how. Find experts who will work with you in person or online to answer questions, solve problems, and seize opportunities.

 Meet The Experts

[image: ][image: ]







    Resources and Programs

  	 Northeast Woody/Warm-season Biomass Consortium
NEWBio is a regional network of universities, businesses, and governmental organizations dedicated to building robust, scalable, and sustainable value chains for biomass energy in the Northeast.

Read More 











 
    
          Discover ways to improve energy efficiency, cut electricity costs, and reduce your carbon footprint. Access Penn State Extension’s education resources on generating and utilizing alternative and renewable energy sources. Information on Pennsylvania’s alternative energy credits is available.

Benefits of Alternative and Renewable Energy

From generating energy that helps reduce air pollution to creating new job opportunities, the environmental and economic benefits of renewable energy are difficult to ignore. Using electricity from renewable and alternative resources can also significantly reduce our carbon footprint.

Renewable energy is generated from continuously replenishing natural resources, such as sunlight, wind, and rain. Utilizing alternative resources refers to generating sustainable energy from non-traditional sources (alternatives to coal and fossil fuels) with low environmental impact.

Common Sustainable Energy Sources

Solar energy is one of the most abundant and freely available energy sources. A major benefit of solar energy systems is their ability to operate independently or in conjunction with traditional energy. There are currently many opportunities for the growth of solar power in Pennsylvania, including leasing land for solar use. Landowners are invited to join the Solar Leasing webinar to discover the important factors that should be considered when making a lease deal.

Biomass is another energy source that involves the conversion of natural resources such as biological materials into electricity. Biodiesel fuel, for instance, is a biomass-based fuel created by chemically processing vegetable oil. Learn more about biodiesel and other biofuels with Penn State Extension resources. Information is also available on developing cropping systems that meet food and fuel needs and converting manure to biogas. An online course on converting organic waste to energy can be found, as well.

Energy Use: Improve Energy Efficiency

Energy efficiency is an important factor for cleaning our air, saving energy, and, essentially, saving money. Farms are big energy consumers. They use a variety of energy sources, including electricity, gasoline, and natural gas. Penn State Extension’s Farm Energy Efficiency is a program that strives to grow the viability of PA's agricultural sector. It further seeks to improve energy use in agriculture in cost-effective, practical, and sustainable ways.

Renewable and alternative energy resources can be successfully produced as well as used on the farm. Finding ways to improve a farm's energy efficiency is key to increasing profitability.

At home, renewable fuels can be effectively used as a heating source. Efficient heating alternatives include home pellet boilers, pellet stove or wood stove, and biodiesel heating oil.

Penn State Extension provides comprehensive information on renewable energy use and efficiency. Topics include improving greenhouse energy efficiency, as well as understanding bioenergy and green buildings. Additionally, an Annual Heating Energy Cost Analyzer tool is provided to help understand heating fuel costs.

Alternative Energy Credits

Alternative Energy Credit (AEC) is a provision of PA’s Alternative Energy Portfolio Standards Act (AEPS). Generally speaking, AECs serve as proof that a certain amount of energy has been saved or that a certain amount of alternative energy has been generated.

Alternative energy credits are tradable credits that can be purchased by energy distribution companies and electric generation suppliers to meet their alternative portfolio standards goals. Pennsylvania’s AEPS standard is 18% alternative energy compliance by 2020. Major utility companies are generally expected to meet these standards. Rural electric cooperatives are required to offer retail customers a voluntary program of energy efficiency.

Additional resources on renewable and alternative energy can be accessed through Penn State Extension. Information is available on the regulatory obstacles impeding AEPS, as well as on the solar and credit trends in PA.
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	  [image: Switch to Three-Phase Electricity, if Available]      Articles
 Switch to Three-Phase Electricity, if Available As farms become larger and more mechanized, the need for larger electric motors also increases. Three-phase electrical power needs to be considered on all farms.


       
	  [image: Manufacturing Fuel Pellets from Biomass]      Articles
 Manufacturing Fuel Pellets from Biomass Different types of fuel pellets that can be made from biomass and discusses the process and equipment needed to take on such a venture.


       
	  [image: Smoke emitting from smokestack. Photo credit: Pexels.com]      Articles
 Understanding Carbon Credits and Offsets This article describes the differences between carbon credits and offsets.


       
	  [image: Coal-fired power plant]      Articles
 Co-firing Biomass with Coal One of the more promising options for PA farmers and foresters interested in growing biomass, is to sell your biomass for co-firing with other fuels, especially coal.
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