Lesson Plan 2

State Standards
0707.7.8 – Determine the impact of man’s use of renewable and nonrenewable resources on future supplies.
0707.7.9- Evaluate how human activities affect the condition of the earth’s land, water, and atmosphere.

0707.7.7 -Analyze and evaluate the impact of man’s use of earth’s land, water and atmospheric resources.
GLE 0807.Inq.3 – Synthesize information to determine cause and effect relationships between evidence and explanations.

GLE 0807.12.1 – Investigate the relationships between magnetism and electricity.

Learning Objectives
· Identify a variety of ways in which they use energy at home

· Distinguish between renewable and nonrenewable resources

· Identify sources and distribute methods of the energy that powers the community

Time
90-120  minutes

Tools/Equipment

-Promethean Board

-Handouts

-Paper, pencils, calculators

Vocabulary
-power grid, renewable/nonrenewable energy, distributed generation

Attention Grabber(Use promethean board)

“Have you ever heard anyone complain about the electric bill? Turn off the lights! Close the fridge!” Have students share their stories. “If we reduced the amount of energy used, how might this help your community? Your nation?” Give students Worksheet 1 and 2(they are attached at the end of the lesson plan), have them read carefully(5-8 min).

-Introduce the power grid….”How does electricity get to your home? Do you know where electricity comes from?” Have students write down quickly on a piece of paper and pair and share(3-4 minutes) Show students an image of the national power grid on the promethean board.
-Have students distinguish between renewable and nonrenewable resources of electrical energy. Explain electricity comes from both. Give students Worksheet 3(attached at the end of this lesson plan) showing advantages and disadvantages of both. Discuss with the students(20 minutes)
Activity
Have students create chart on their paper….one column the source, next column the advantage and the last column the disadvantage.

Closure Activity
Handout the Energy Inventory worksheet(attached at the end of the lesson plan). Students are to take home and fill out and report their findings the next day in class.
Worksheet 1
Since Thomas Edison first invented the light bulb, electricity has been a hallmark of American technology and the American lifestyle. What seemed miraculous then is now commonplace and you probably give little thought to the origins of the energy that comes from an outlet, an overhead light, or a heating duct. While technology has made rapid progress in most areas, the way energy flows from where it is generated to where we use it has not changed substantially since Edison invented the system well over 100 years ago. Today, more people use more energy, and more energy is wasted and used inefficiently than ever before. But a revolution is happening! This unit will introduce you to a new way of using energy, which will have extraordinary benefits for energy consumers everywhere as well as for the planet. You will learn about a system of exciting new technologies for monitoring and distributing energy, which is now being tested in many towns and cities around the country. By interacting and communicating with each other, these technologies offer great promise in being able to respond to our growing energy needs, while also helping the environment and producing many other 

benefits. 

As you work toward this goal, here are some of the questions you’ll explore: 

 Where does energy come from and how is it distributed? 

 What is the smart grid and how does it work? 

 What are the benefits of a smart energy grid? 

Worksheet 2
Battery: An electrochemical device that stores and furnishes electric current. 

Demand response: Occurs when consumers use less energy during times of typical peak 

energy use. The grid then becomes better able to handle energy loads. 

Distributed generation: Use of smaller, widely dispersed plants and more varied energy 

sources closer to where the energy is being used. 

Dynamic pricing: A way of charging the consumer based on hourly variations in power costs. 

The three main categories of dynamic pricing are as follows: 

1. Real-time pricing—Consumers are charged based on hourly fluctuations in the cost of 

power. Consumers can use real-time pricing to plan their electricity use when prices are 

lowest. 

2. Peak-time rebate—Consumers are charged the same base rate regardless of when they 

use power, but they can earn rebates, or money back, if they use less power during 

peak periods. 

3. Critical-peak pricing—For a small number of peak demand hours each year, prices can 

increase as much as 500 percent. Customers who reduce their usage during these 

periods pay a slightly lower rate. 

Electrical grid: System through which energy is produced and distributed in a region. 

Energy: Usable power needed to do work, to move an object, or to grow and sustain living things. Energy may be stored (potential) or working (kinetic). Forms of energy include chemical, radiant, gravitational, mechanical, thermal, sound, and nuclear. Some sources of energy include sunlight, wind, water, oil, gas, coal, nuclear reactions, and heat within the earth (geothermal). 

Energy storage: The use of batteries or other devices, such as an electric circuit element 

called a capacitor, to store generated energy, eliminating the need to use energy at the moment of generation. 

National power grid: Networks of electrical distribution in the United States. In the continental United States, there are three main grids: Western Connection, Eastern Connection, and Texas Interconnnection. Alaska and Hawaii have separate grids. 

Nonrenewable energy: A power source that is harvested for a one-time use, primarily from fossil fuels such as oil, coal, and natural gas. 

Renewable energy: A power source harvested from sources that constantly replenish 

themselves, including hydropower, solar, wind, and geothermal

Worksheet 3
Coal (Source)

Advantages

 Abundant and can be found on every 

continent, with biggest reserves in the 

US, Russia, China and India (global 

reserves estimated at 1 ton) 

 Energy can be generated at all times 

 Power plants require a small investment 

 Mines are cheap to build 

 Affordable form of energy (2-4 cents per 

kWh) 

 Power plants have high load factors and 

only require shutdowns for periodic 

maintenance 

 Coal industry, especially in US, is rooted 

in our history (industrial revolution) and is 

well developed and mature 

Disadvantages

 Releases carbon dioxide which cause 

greenhouse gas emissions 

 Plants can release harmful substances 

like sulfur dioxide, mercury and 

selenium 

 Mining is dangerous 

 Causes destruction of the habitat and 

removal of trees and land 

Nuclear (Sources)
Advantages
 Fuel is inexpensive 

 Cleaner than burning of fossil fuels 

 No air pollution or carbon dioxide 

emitted except for small emissions 

caused by processing of uranium 

 Energy generation is the most 

concentrated source 

Disadvantages
 Waste is more compact than any source 

 Easy to transport as new fuel 

 Significant environmental concerns due 

to by-product wastes that are 

radioactive 

 Natural disaster can cause major 

catastrophe to areas located near 

plants 

Worksheet 3
Biomass(source)
Advantages
 Plentiful fuel source 

 Minimal environmental impact 

 Available throughout the world 

 Could create jobs because smaller 

plants would be used 

Disadvantages
 Inefficient if small plants are used 

 Could be significant contributor to global 

warming because fuel has low heat 

content 

 Expensive resource, in terms of 

producing biomass and converting it into 

alcohols 

Natural Gas(source) 
Advantages
 More environmentally friendly than coal 

or oil 

 Produces very low carbon emissions 

 Cost effective due to abundant supply 

 Burns cleaner than oil and does not 

produce a by-product 

 Major source of energy for most 

consumers and is readily available 

through underground pipeline 

Disadvantages
 Significant environmental impact 

 Limited availability 

 Extraction is creating large craters within 

the earth 

 Highly combustible and explosive 

 Toxic when inhaled 

 Use of natural gas can cause unpleasant 

odors and some problems especially 

with transportation

Wind (source)

Advantages
 Clean fuel source 

 Does not pollute the air (no emissions 

that cause greenhouse gasses) 

 Domestic source of energy 

 Abundant supply 

 One of the lowest priced renewable 

Worksheet 3
energy technologies available today (4-6 

cents per kWh) 

 Turbines can be built on farms, which 

can benefit the economy of rural areas 

 Collection of energy is safer than mining 

coal or transporting oil from overseas

Disadvantages 

 Technology requires a higher initial 

investment than fossil-fueled generators 

 Windy sites are often in remote 

locations, far from cities were electricity 

is needed 

 Transmission lines need to be built to 

bring electricity from wind farm to cities 

 Wind power plants generate a lot of 

noise 

 Some people don’t like the aesthetic 

(visual) impact of wind farms 

Geothermal (source)
Advantages
 Clean fuel source 

 No health hazards like thermal (coal) 

power 

 No fuel costs 

 Provides predictable, constant power 

(not intermittent like wind or solar) 

Disadvantages
 High load factor like thermal and nuclear 

power 

 Geothermal plants can affect stability of 

the land in neighboring region 

 Plants can emit carbon dioxide and 

sulfur 

 Geothermal fluid is corrosive, and at a 

low temperature which can limit its 

efficiency at electricity generation 

Water(source)

Advantages
 Clean fuel source 

 Does not pollute like coal or natural gas 

 Domestic source of energy 

 Hydropower is generally available as 

needed and is a stable source of energy 

 Dams are highly efficient and last for a 

Worksheet 3
long time 

 Plants create reservoirs that can be used 

for recreation 

 Plants and dams can help the local water 
supply and control flooding 

Disadvantages
 Hydropower dams disrupt the natural 

flow of rivers, which can alter the river 

and riverside habitat and ecosystems 

 Building dams can change stream 

levels and water temperature which can 

impact wildlife 

 Huge initial costs to build the dam, and 

payback time can take decades 

 Plants do not produce energy during 

times of drought 

 If a dam breaks (from an earthquake, or 

other natural catastrophe), it could 

cause a disaster 

Solar (source)

Advantages
 Clean fuel source 

 Does not pollute the air (no emissions 

that cause greenhouse gasses) 

 Domestic source of energy 

 Abundant supply and can be stored 

 Technology is easy to install and 

requires little maintenance over time 

 Cost effective 

 Collection of energy is safer than mining 

coal or transporting oil from overseas 

Disadvantages
 Initial cost for solar panels is expensive 

 Solar energy can only be generated 

during daylight hours 

 Not best option for all geographic 

locations, such as areas that get a lot of 

rain 

 Pollution can interfere with the 

efficiency of solar panels 

 Oil and 

petroleum  (source)
Advantages
 Has capacity to generate huge amounts 

of electricity in just a single location 

Worksheet 3

 Fuels are easy to find 

 Transporting oil and petroleum is 

relatively easy through the use of pipes 

 Power stations can be constructed 

almost anywhere 

Disadvantages

 Significant opposition from 

environmentalists due to pollution 

resulting from carbon dioxide

 Major contributor to global warming 

 Very expensive for energy generation 

 Large price swings with supply and 

demand 

 Sources of oil are mostly overseas 

 Oil spills cause pollution and 

environmental hazards 

