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Today
• Coal-to-electricity in Power Plants 
• Demo 
• Coal use and mining in the US 
• PBS documentary 
• Wrap-up
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Coal-to-electricity in Power Plants

© 2008 - Energy for Sustainability, John Randolph and Gilbert M. Master.  9.6 p367



Demo - mini-Power Plant

© Benoit Delaveau - Wilesco D20 Steam engine



Energy Conversions in Wilesco D20
1. Alcohol to steam: Chemical energy (c) to heat (h)

2. Steam to piston:  Heat (h) to mechanical (m)

3. Piston to generator (belt): mechanical (m) to mechanical (m)

4. Generator to electricity: mechanical (m) to electricity (e)

5. Electricity to lamp: electricity (e) to light (l)

Each steps =  one efficiency factor 
The total efficiency is the multiplier of all the single ones:  
0.35 (PPeff) x 0.90 (TLeff) x 0.05 (Leff) = 0.016 or 1.6%



What is Coal? 

• Forests from 300 Million years ago (!)



Where is Coal Used in the US?

© 2008 - Energy for Sustainability, John Randolph and Gilbert M. Master.  9.4 p365



Where is Coal Mined in the US?
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Future Use of Coal?

© 2019 - IEA https://renewablesnow.com/news/eia-forecasts-renewables-will-be-fastest-growing-source-of-electricity-generation-639866/



Coal in the US, a Local Culture.

© 2017 - PBS Frontline “Coal miners from two generations betting on Trump”
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