HPS Energy Investigation 2020                        Name ______________________ Per _____
OBJECTIVE: Describe different types of energy resources and how they can be transformed from one type to another (Obj 2) 
We are in an energy crisis, because we are running out of fossil fuels. (coal, oil, and natural gas) Describe and write one fact about each.

http://www.needtoknow.nas.edu/energy/energy-sources/fossil-fuels/ 

Coal (coal is a non-renewable resource, but we do have “plenty” of it. Of all the fossil-fuel sources, coal is the least expensive for its energy content which leads to the cost of electricity in the US. Burning coal releases a large amount of carbon dioxide, and the mining of coal disturbs the land and affects stream and river quality. 

Oil (US oil production has grown tremendously, and we use almost as much as we produce. In 2015, oil accounted for 92% of all consumption in the transportation sector and 26% in the industrial sector. At the time of this website (5 years ago), it was estimated that we could maintain our petroleum dependency for at least the next 25 years.
Natural gas ( Natural gas is described as “clean burning” because it produces fewer undesirable by-products per unit energy than coal or petroleum. We use it to heat about half the homes in the US. It is also in many products and makes propane that powers many stoves and grills. Virtually all our natural gas comes from the US, and we are using hydraulic fracturing “fracking” to extract more. It is more efficient at converting heat energy into electrical power than coal and gas power plants.
Describe how electricity is a secondary source of energy.  Include two facts about electricity.

http://www.needtoknow.nas.edu/energy/energy-sources/electricity/ 

Electricity ( Electricity cannot be mined from the ground like coal. It is called a secondary source of energy, because it is derived from primary sources like coal, natural gas, nuclear fission, sun, wind, and hydropower.

1. In the US (2015), the top 3 energy sources to generate electricity are coal (33.2%, natural gas (32.7%) and nuclear (19.5%). 

2. 91% of America’s coal goes to electricity-generated power plants.
A source of energy is nuclear energy.  Describe it and write two facts below.

http://www.needtoknow.nas.edu/energy/energy-sources/nuclear/
Nuclear ( a controlled nuclear fission reaction where atoms of radioactive elements (like Uranium) split apart into small atoms and release a LOT of energy. This energy is heat or thermal E and causes water to boil. The steam released drives turbines, thereby being converted into mechanical E that generates electricity.

1. In the US, nuclear E provides 20% of total electricity generation in the US (2015). Safety and low cost of natural gas is making it more difficult for nuclear power to compete in US energy markets.

2. Nuclear power plants produce more than ¾ of all electricity in France. 
Describe the renewable sources of energy below.  Be sure to click on each to get more information.

http://www.needtoknow.nas.edu/energy/energy-sources/renewable-sources/ 

Geothermal ( Geothermal E is produced by the heat of Earth’s molten interior. Water is injected deep underground and returns as steam (or hot water, which is later converted to steam) to drive a turbine on an electric power generator. Most US geothermal reservoirs are located in the western states, Hawaii, and Alaska where boundaries between massive plates in Earth’s crust provide a concentration of geological activity. The US uses it more than any other country in the world, but it is still a small percentage of our total E supply.
Wind ( In the US, wind energy makes up 19% of all renewable energy consumed and almost 2% of total US energy use (2015). It has been growing as you may have noticed on car trips. Wind E is an indirect form of solar E created by the uneven heating of Earth’s atmosphere by solar radiation, variation in topography and the rotation of Earth. 
Solar ( There is a lot of potential for solar power as it is abundant and delivered free! Harnessing the sunlight and converting it into usable forms requires a bit more cost and effort, which is why it isn’t as abundant…YET. Photovoltaic cells absorb the E in photons of certain wavelengths and release electrons, which can be collected into a current. This tech is already in use: pocket calculators, orbiting satellites, and those cute dancing flowers that you place on your windowsill. ( Challenges? Efficiency and cost of PV materials, as well as the storage of energy when the sun isn’t shining. 
Hydroelectric ( In the US, hydroelectric produced 25% of all renewable energy consumed and about 2.5% of total E consumed (2014). Water used to spin a turbine is a cheap, non-polluting domestic source of E. There are other environmental impacts to consider like disrupting local ecosystems. 
Biomass ( Wood and waste biomass, along with biofuels, accounted for about 50% of the US renewable E supply and more than 4% of all E consumed (2014). Biomass is biological matter that can be used as fuel or for industrial production. Ex: corn ethanol added to gasoline, wood burned to cook food or keep warm, landfill waste, manure, etc.
Describe the emerging technology related to energy sources.  Briefly describe the 6 listed.

http://www.needtoknow.nas.edu/energy/energy-sources/emerging-technologies/ 

1.  Advanced Nuclear Fission ( Small modular reactors – plants intended to power a specific local facility up to a few hundred megawatts. Also, developing Generation IV systems to improve economics, safety, fuel-cycle waste management, etc.
2. Hydrogen Fuel Cells ( Hydrogen and oxygen combine to form water and release E. Devices that use a controlled combination of the two gases to generate E in the form of electrical current are called fuel cells. The only by product for vehicles powered by fuel cells would be water vapor. In order to get the hydrogen in the desired form, considerable amounts of electricity are required, much of which is generated by burning fossil fuels. It is costly as well.
3.  Alternatives to Conventional Oil ( There are reservoirs of oil shale, tar sands, and heavy crude oil in CO, UT, WY that can be processed to form oil. However, extracting these resources can be much more costly, energy intensive, and environmentally damaging than drilling for convectional oil. 
4.  Electric Vehicles ( BEV (battery electric vehicles) uses no gasoline or fuel. PHEV (plug-in hybrid electric vehicle) use batteries as well as conventional gasoline engines. They run on electric power until the batteries are discharged, then switch to gasoline for additional range. This could be more than 500 miles for some models.
5.  Advanced Coal Technologies ( There is interest in new technologies for increasing the efficiency of the electricity generating process and in separating, capturing, and safely storing CO2 (sequestration) before it is discharged from the smokestack. 
6. Biofuels ( Transportation fuel derived from biological material, or biofuel, is an appealing renewable alternative to fossil fuels. The predominant biofuel currently in use is grain-based ethanol typically made from corn in the US. Production of corn ethanol requires a large amount of land and water, along with fertilizers and energy. This results in potential competition with food sources for land use and other industrial and commercial needs for water. The production is also E intensive, with much of that E coming from fossil-fuel-based electricity or heating.
