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Some near-term topics 

Energy conversion 

Need for energy conversion 

Value of energy efficiency 

Environmental impacts and challenges 

Fossil energy 

Greenhouse effect 

Global climate change 

Weather vs. climate 
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Understanding energy 

When we talk about energy, our language refers to energy generation 

and energy consumption.  Physically, these phrases refer to energy 

recovery (or development) and energy conversion. 

Examples: 

• We establish systems for bringing fuels (such as coal, natural gas, and 

wood) to power plants where the energy is converted to electricity; 

• Mining, drilling, hydraulic fracturing, pumping, biomass harvesting -- 

these are all methods we use to recover (or gather) fuels (primary 

energy sources) – petroleum, natural gas, nuclear fuel, wood and plant 

matter; 

• These fuels are then subjected to various processes which convert their 

stored energy content (chemical energy, or mass energy) to (most 

commonly) thermal energy to generate steam which drives turbines 

which generate electricity. 

 

http://www.google.com/url?sa=i&rct=j&q=power+plant&source=images&cd=&cad=rja&docid=DwQYSpCfsZ43TM&tbnid=TM96MMEoUoCkVM:&ved=0CAUQjRw&url=http://www.123rf.com/photo_12559193_electric-power-plant.html&ei=EI4KUefnCaWMygHhu4DYDw&psig=AFQjCNEqYJii2aq4kQUFvONhFSOELI7oYA&ust=1359732545026644
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Environmental impacts and challenges 

• Energy conversion processes and technologies always impact the 

environment, but in widely varying ways. 

• Environment consist of air, water, soil, flora and fauna. 

• Energy conversion processes include photosynthesis, photovoltaic energy 

conversion, combustion, hydrodynamic power, nuclear fission. 

http://www.ucsusa.org/clean_energy/our-energy-choices/energy-and-water-use/water-energy-electricity-coal.html?print=t 

• Water quality:  the combustion of coal emits substantial quantities of pollutants 

into the air, which ultimately enter the water supply (lakes, oceans) through 

rainfall.  Nuclear and coal plants use copious amounts of water – in some 

cases the water is expelled at an elevated temperature, and in other cases 

the water is depleted through evaporation. 

“For every three units of energy produced by the reactor core of a U.S. nuclear 

power plants, two units are discharged to the environment as waste heat. Nuclear 

plants are built on the shores of lakes, rivers, and oceans because these bodies 

provide the large quantities of cooling water needed to handle the waste heat 

discharge.” 

http://www.ucsusa.org/nuclear_power/nuclear_power_technology/got-water-nuclear-power.html 
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Environmental impacts and challenges (cont.) 

http://www.catf.us/resources/publications/files/Cradle_to_Grave.pdf 

Environmental impacts of coal. 

NIMBY? 
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Environmental impacts and challenges (cont.) 

Air quality 

http://www.epa.gov/climatechange/ghgemissions/gases/co2.html 
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Environmental impacts and challenges (cont.) 

Air quality 

From http://www.epa.gov/hg/about.htm:  “Health effects of 

mercury. Mercury exposure at high levels can harm the brain, 

heart, kidneys, lungs, and immune system of people of all ages. 

Research shows that most people's fish consumption does not 

cause a health concern. However, it has been demonstrated 

that high levels of methylmercury in the bloodstream of unborn 

babies and young children may harm the developing nervous 

system, making the child less able to think and learn.” 

http://www.epa.gov/hg/about.htm
http://www.epa.gov/hg/about.htm
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http://www.elmhurst.edu/~chm/vchembook/globalwarmA5.html 
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Greenhouse effect (continued) 

• Climate change has been linked principally to the generation and 

emission of so-called greenhouse gases. 

• The most substantial greenhouse gas, due to its prevalence and 

direct quantitative accounting through our use of fossil fuels, is CO2. 

http://chemwiki.ucdavis.edu/@api/deki/files/13250/=Slide1.png 

Symmetric mode, bending mode, and 

asymmetric mode.  Corresponding “energies” 
are 667 cm-1 for the bending mode, and 2349 

cm-1 for the asymmetric mode. 

 

Energies expressed  in units of cm-1 (called 

wavenumber units) are based on the fact 
that the energy of a photon depends on the 

wavelength (since h and c are constants). 

Larger values of wavenumbers corresponds 

to higher energy, with 10,000 cm-1  1 m. 

 

An energy of 2349 cm-1 can be converted to 

show the wavelength (e.g. in m) by (1/2349) 

cm = 4.26 x 10-4 cm = 4.26 x 10-6 m = 4.26 m. 
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Global climate change 

http://en.wikipedia.org/wiki/Climate_change 

The most general definition of climate change is a change in the 

statistical properties of the climate system when considered over long 

periods of time, regardless of cause.  - http://en.wikipedia.org/wiki/Climate_change 
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Global warming 

http://en.wikipedia.org/wiki/Global_warming 

Earth’s weather system has been observed to be warming over the past > 

100 years.  The weather system includes the atmosphere and the oceans. 

//upload.wikimedia.org/wikipedia/commons/7/75/Instrumental_Temperature_Record_%28NASA%29.svg
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Global warming (cont.) 

http://en.wikipedia.org/wiki/File:Global_Warming_Map.jpg 

10-year average (2000–2009) global mean temperature 

anomaly relative to the 1940–1980 mean. 

//upload.wikimedia.org/wikipedia/commons/8/8c/Global_Warming_Map.jpg
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Weather vs. climate 

Weather refers to the atmospheric conditions over a short period of 

time (e.g., “the weather forecast”), such as week or a little longer.  

The climate of a region refers to the average weather over a period 

of many years or even decades. 

 

Weather conditions vary quite widely around climate averages. 

 

Over long periods of time, we have observed changes in the 

climate for many regions on earth, leading to glaciers receding, 

reduced average snowfalls, and (typically) increased average 

temperatures. 


