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Overview of the Unit
Welcome to Unit 4 of the English for STEM! More and more governments and corporations are funding engineers to create and build new energy systems that can limit the effects of climate change. Many of these energy systems come from renewable energy sources, such as, wind, solar (sun), and hydroelectric (water) power. In this unit, you will explore the science behind these systems. You will also learn how to summarize the main ideas of readings and how to use modal verbs to make a suggestion.
Learning Objectives 
By the end of this unit, you will:
· Investigate different types of renewable energy and how they work
· Summarize main ideas of a text
· Use modal verbs to make a suggestion
· Define and accurately use content-related vocabulary in course activities
· Read, watch, and listen to a variety of texts and multimedia sources.






	





PART I: Going Green
VEDEO 01
The Rise of Renewable Energy

Hello, welcome to unit four, Discovering cleaner energy sources to power the world. 
Earlier in the course, we discussed how fossil fuels release greenhouse gases into the atmosphere. And that has caused the earth to get warmer at a very fast and dangerous pace. Scientists, are therefore, trying to discover new types of energy that won't have such a harmful effect on the environment. 
In this unit, we will look at some examples of those new cleaner energy sources. 
In this video, we're going to talk about some new technologies. We'll start by looking at the different types of renewable energy. Then we'll look at some of their advantages and challenges of each. Finally, we'll introduce some advances in technology that may help increase the use of renewable energy in the future. 
Let's start by explaining what renewable energy is. Renewable energy is energy from a source that is not depleted when used. Depleted means used up or emptied. Some of the most common examples are wind, water or solar power. For example, if you get your energy from a windmill, you don't have to worry that someday you'll use up all the wind the same way that fossil fuels will someday be used up or depleted. 
The main types of renewable energy sources are biomass energy, hydropower, geothermal energy, wind energy and solar energy. 
Biomass energy is energy made from non-fossilized plant materials. In other words, plants that have not been turned into fossil fuels. 
Wood and wood waste are common forms of biomass energy. In fact, a couple hundred years ago, before the use of coal and oil became so important, wood supplied 90% of the energy needed in the United States. 
Another example of biomass is ethanol, which is fuel made of corn. For the most part, sources for biomass energy similar to fossil fuels have to be burned to release the energy. But there are other forms of renewable energy that are not burnt and do not release any greenhouse gases into the atmosphere. Let's look at some types of clean renewable energy. 
Hydropower is energy created by moving water.  
Geothermal energy is energy taken from the hot interior of the Earth.  
Wind energy is power from the wind, and solar energy is power created by capturing the radiation of the Sun. 
These types of energies are different, because they are clean sources of renewable energy. This means, they do not pollute our atmosphere with greenhouse gases. 
You might be asking yourself, why don't we use renewable energy from clean sources that don't cause pollution? One challenge is these natural sources are not always available, there may be cloudy days, or days with low winds that can decrease the power from solar or wind energy. 
Another challenge, in the past creating these types of energy has been more expensive than fossil fuels, so some countries that are developing quickly have chosen to use cheaper and easier methods to get fossil fuels to power their growth. But many scientists are working hard to create new ways to help increase the use of these clean renewable sources of energy. For example, they are discovering ways to store the extra energy collected on extra sunny days, so it can be used later on cloudy days. 
All of this research is paying off. In the United States, the amount of electricity produced by renewable energy increased from 13% in 2012 to 22% in 2013. It's predicted by 2020, 26% of the electricity in the US will be produced by renewable sources, and this increase is happening all over the world.  One great example is Denmark. In 2015, Denmark produced over 40% of its power by wind energy. 
In this video, we looked at a few examples of renewable energy.  We learned about some of the challenges renewable energy faces, and introduced some advances in technology that might help make it more available in the future.  In the rest of this unit, we will go into more detail about a few specific, new clean energy sources. We'll start, in the next video, by looking at wind, sun, and water energy sources.
VEDEO 02
The Power of Sun, Wind, and Water

Hello, in the previous video, you looked at the rise of renewable energy.
In this video, we're going to take a closer look at some of the most common renewable energy sources, sun, wind and water. 
We'll look at the technologies, how they produce energy, and look at the advantages and disadvantages of each one. 
Let's begin by looking at how we can get power from the sun. 
We call this solar power. The sun gives off energy in the form of heat. We can use something called a solar panel to turn that heat into energy. A solar panel is made up of lots of silicon cells joined together. Silicon, which has the chemical symbol Si, is a semiconductor. This means that it sometimes conducts electricity. 
The technology is quite complicated. But in simple terms, a solar panel is like a sandwich of two layers of silicon. The bottom layer does not have enough electrons, and the top layer has more than it needs. When photons, small particles of light from the sun, hit the silicon sandwich, they knock electrons from the bottom layer to the top. This creates electricity. 
Solar panels have many advantages compared to fossil fuels. They produce clean energy with very little waste that harms the environment. They can be installed on the tops of houses, so each home can be responsible for creating its own energy. After the solar panels have been installed, they save people money. Most importantly, any country in the world can used the power of the sun to create energy. So countries do not have to depend on other countries for their energy. 
There are two strong disadvantages, the cost of buying the solar panels and the fact that the sun does not shine all the time. Consequently, the panels either need an efficient way to store energy, or they need to be used with another power source. 
Second, let's talk about the power of wind. Modern windmills are called wind turbines. And many of them are placed together to create a wind farm. A turbine is a machine for producing power in which a wheel goes around. 
When the wind turns the blades of the wind turbine, it is connected to a shaft, which spins a generator and creates electricity.
Similar to solar power, wind power is a clean, naturally occurring energy that can be created wherever the wind blows. After the wind farm has been set up, it is easy and cheap to fix, and allows countries to create their own electricity without help from other countries. 
In contrast to solar power, it can be generated 24 hours a day because winds blow at night, too. However, there are a few disadvantages to wind power. A wind farm can be expensive to create, and some people believe that wind farms are unattractive to look at. Also, the best wind sites are not usually close to cities, which use the electricity, so the power often has to be transported a long way.
Third, let's look at water power. When we refer to energy created by water, we use the word hydro from Greek, so we call it hydroelectric power. 
Hydroelectric power is created by converting falling water into electricity. The process is similar to wind power. The water falls onto a turbine that spins a generator, creating electricity. Similar to solar and wind power, hydroelectric power is a clean energy with no waste product. 
The water is either used again or just continues flowing. The water also flows constantly, so like wind power it can produce electricity 24 hours a day. Also, since the flow of water can be controlled, more energy can be created at peak times, the times of day when people use more energy. 
There are a couple of disadvantages. The water has to fall a long way to create the force to turn the turbines. Therefore, you need to build a dam on a river to stop most of the water from flowing. This can be expensive to create, and it can cause problems for the land around the river, such as flooding. Also, people often need to leave their towns or farms when the dam is built. 
So in this video, we looked a little closer at three forms of renewable energy. Solar power from the sun, wind power, and hydroelectric power from water. 
We looked at the way that they work, and talked about some of the advantages and disadvantages of each.





















READING  01
BASIC: Indian Scientists Design Solar Tree to Save Space for Solar Power Generation
NEW DELHI, India — Scientists in India have designed what they call a “solar tree.” They hope the invention will help overcome a key problem with solar power in India. That problem is finding enough land for the solar panels. 
Land is a scarce resource in India. People often lose their land to the government. It may be taken to build roads or factories. There have been frequent protests. Some have been violent.
Solar power creates electricity by capturing the energy in sunlight. The "solar tree" has steel branches. Photovoltaic panels are placed on them.
Photovoltaic panels are constructed from solar, or photovoltaic, cells. Solar cells are made of materials like silicon. They create a photoelectric effect in sunlight. They do this by shaking up electrons.
Sunlight contains energy. When it hits a solar cell, electrons are knocked loose from the atoms in the silicon. Those electrons can be captured as an electric current. That current is electricity. 
"Four-square meters of space"
Daljit Singh Bedi is the chief scientist at the Council of Scientific and Industrial Research (CSIR) in New Delhi. His laboratory in Kolkata developed the tree.
The solar tree “takes about four-square meters of space to produce energy," says Bedi. Typical solar panels require 400 square meters of space, he says. Almost 100 times the space is saved.
Scientists estimate that one solar tree could generate enough electricity to light up five homes. The tree would make it easier to bring solar power to cities. It would also help bring power to country areas. Indian farmers do not want to give up their land to install solar panels. 
The solar tree will also capture more energy than rooftop solar panels do. Bedi says the tree exposes panels to more sun than other designs. He says it is “able to harness 10 to 15 percent more energy." That means an extra hour of power for a home compared to other designs. 
India has pledged to reduce its greenhouse emissions. To keep that promise, the country will have to create much more solar energy. 
India's Pledge
India is the world’s third largest emitter of greenhouse gases. Greenhouse gases trap heat in the Earth's atmosphere. We release these gases when we burn coal or oil. Most scientists agree that greenhouse gases are causing climate change. 
India made a pledge at the United Nations Conference on Climate Change in Paris last year. The country said it would reduce the amount of greenhouse gases being released. India says it will cut the rate by one third over 2005 levels by 2030.
This is an ambitious goal. India will have to get 40 percent of its total energy from renewable sources by 2030. Renewable energy is made from natural resources like sunlight or wind. India gets a great deal of sun. Its main focus will be on solar power.
The cost of photovoltaic panels has fallen in recent years. Still, some worry about finding enough land for them.
However, Indian officials like Bedi are hopeful. “When we talk about plantation of trees, we would now talk about plantation of solar trees,” he said.
______________
Pasricha, Anjana. (2016, August 26). Indian Scientists Design Solar Tree to Save Space for Solar Power Generation. (Ed. Newsela staff). Retrieved from http://www.voanews.com/a/indian-scientists-design-solar-tree-to-save-space-for-solar-power-generation/3481641.html 






ACTIVITY 01
1.Question 1
Comprehension Check Instructions:
The reading focuses on:

 

India’s commitment to reduce greenhouse gases through renewable energy. 

The challenges India faces in switching to solar power.
2.Question 2
The reading claims that “solar trees” could:

save up to 100 times the amount of space needed to gather solar energy

also be used as windmills of space

also be used by farmers to grow fruit
3.Question 3
Which of the following statements is true?

India is considering pledging to reduce its greenhouse gas emissions

India has pledged to reduce its greenhouse gas emissions

India has not pledged to reduce its greenhouse gas emissions
4.Question 4
Which statement is false?

India has pledged to slow the rate that it emits greenhouse gas by one third by 2030.

India has a target of generating 40% of its total capacity from renewables by 2030.

India is the world’s largest emitter of greenhouse gases 













VEDEO 03
Language Focus: Summarizing Main Ideas from a Text (Part 1)

Hello. In part one of this language focus video, we're going to learn how to summarize a text. To understand how to summarize a text we first must learn what kind of information to include in a summary. 
To do this, we will learn how to identify the main idea of a text and how to find key points or important details to support that main idea. 
So what, exactly, is a summary? A summary is a short overview of a text,  that highlights the main ideas and overall theme of that text. 
Summaries often are short in length, highlight the main idea, include important examples to support the main idea, do not include unnecessary information, and are written in one's own words. It's important to understand how to write a summary because it allows you to put things into your own words which helps you to be a better learner. It also helps you to explain information that you have learned from others more clearly.
To start, we should first preview the text. Do you remember what it means to preview a text? We learned about this back in unit one. As a reminder, when we preview a text we quickly look through our source before we give it a full reading. This helps us learn what the text is about and improves our understanding. We usually preview a text in four steps: by looking at the title, the pictures and captions, subheadings, and the first paragraph. Let's look at an example together. 
Take a few minutes now to preview the text on the screen. Look at the title, pictures and captions, subheadings, and first paragraph, and predict what the reading will be about. Pause the video here, and start it again once you've finished previewing. Now that you've previewed the text, what do you think the main idea of the reading is? That's right. We can say that the main idea of this text is that the US is creating renewable energy sources at a faster rate than fossil fuel project development. 
Now that we know the main idea of the text, we can begin to look for key points or details that support this idea. Let's take a few minutes to read through the text. If you need to, pause the video, and start it again once you've finished reading. Now that you've read the text, let's talk about two key points or details in the article that best support our main idea. 
The first detail that directly supports our main idea, states: These two sources, referring to wind and solar power, accounted for two-thirds of new power generation in 2015, according to the US Department of Energy. This supports our main idea because it gives a specific example of two renewable energy sources, wind and solar power, that grew faster than fossil fuel energy projects in the US in a recent year. 
A second detail from the text that directly supports our main idea, states: And for the second straight year, the US has invested more in renewable energy projects than those that rely on fossil fuel. This supports our main idea because it shows that the US is investing more money and focus on the growth of renewable energy projects, instead of fossil fuel projects. 
Now that we have the main idea of our text and two supporting details, we are ready to move on to part two and write our summary. 
So, in part one of this language focus you learned how to identify the main idea of a text, and how to find key points or important details to support that main idea. In the next video, part two of this language focus, you will learn how to take this information and write a summary in your own words.








VEDEO 04
Language Focus: Summarizing Main Ideas from a Text (Part 2)
Hello, in the previous video, part one of this language focus, we learned how to identify the main idea of a text. And find key points or important details to support that main idea. 
In this video, we will learn how to write a summary paragraph. We will learn about the main elements of a good summary paragraph which includes a topic sentence, key supporting details, and a conclusion. 
Before we get started, let's review what a summary is and why it is important. A summary is a short overview of a text that highlights the main ideas and overall theme of that text. It's important that you understand how to write a summary, because it allows you to put things into your own words, which helps you to be a better learner. It also helps you to explain information that you have learned to others more clearly. 
Now, that we have reviewed the importance of a summary, let's start to develop our own summary paragraph. 
Let's begin by talking about topic sentences. What is a topic sentence? 
A topic sentence is the first sentence in a paragraph that states the main idea of the paragraph. So if we look at the example from the previous video, what would be the main idea we want to express in our summary? Yes, it would be the main idea of the text. 
As a reminder, we said that the main idea of the text was the US is creating renewable energy sources at a faster rate than fossil fuel project development. So this would be our topic sentence. 
Now, that we have our topic sentence, we need to include key points or details from the text that support this idea. 
In the previous video, we found two main details from the text that supported this idea. Let's look at each one individually and rewrite in our own words. 
The first detail we found that directly supports our main ideas states, these two sources referring to wind and solar power accounted for two-thirds of new power generation in 2015, according to the US Department of Energy. So, how can we say this in our own words? 
To put it in our own words, we need to change the grammatical structure and vocabulary. For example, we could say, in 2015, the US created new wind and solar power energy sources, which contributed to two-thirds of new energy sources that year.
 Now, let's move on to the next detail we found in the text, and do the same thing. The second detail states, and for the second straight year, the US has invested more in renewable energy projects than those that rely on fossil fuel.
 Pause the video and try to put this in your own words like we did with the previous example. 
Your sentence might look something like this. In addition, the US has given more money to renewable energy projects over fossil fuel projects for the second year in a row. 
Great, we are almost finished with our summary. So far, we have a topic sentence, and two keys supporting details written in our own words. The last thing we need to do is write our conclusion. 
A conclusion, reviews the main idea and leaves the reader with a final thought. So in our conclusion, we want to restate our main idea in a meaningful way. 
We might say something like, the US is changing the way it powers its country, and is relying on renewable energy sources to do the job. Try rating your own conclusion. 
Finally, we are ready to put it all together. To write our summary, we just need to put each of the pieces we developed into a paragraph. Therefore, our summary would look like this. 
As you can see, it includes our topic sentence. Two supporting key details, and our conclusion. So let's review what we learned in this video. 
In this video, we learned how to write a summary paragraph using the main idea and supporting details from a text. We also learned about the main elements of a good summary paragraph, which include a topic sentence, key supporting details, and a conclusion. Next, you will play a game to practice identifying the main ideas of a text.

ACTIVITY 2: Matching Main Ideas to Short Paragraphs
1.Question 1
Read the paragraphs below from the text “Indian Scientists Design Solar Tree to Save Space for Solar Power Generation” and identify their main idea by choosing the best answer.
1. It takes about four-square meters of space to produce energy which otherwise would have required 400 square meters of space. So almost 100 times the space is saved, which as you know is very valuable,” said Daljit Singh Bedi, chief scientist at the Council of Scientific and Industrial Research (CSIR) in New Delhi, whose laboratory in Kolkata developed the tree.
1 point

The solar tree uses considerably less space than other types of power.

Daljit Sing Bedi is a chief scientist at the Council of Scientific and Industrial Research. 
2.Question 2
The solar tree will also harness more energy compared to rooftop panels. “This design, it facilitates placement of solar panels in a way that they are exposed more towards sun and that way they are able to harness 10 to 15 percent more energy, which is more or less equivalent to one hour more than the conventional format,” said Bedi.

The placement of the solar tree panels are more exposed to the sun than rooftop panels.

The solar tree will be able to create more energy than rooftop panels. 



3.Question 3
India’s pledge to reduce its carbon emissions relies heavily on increasing the generation of solar energy. The world’s third largest emitter of greenhouse gases, India pledged at the United Nations Conference on Climate Change in Paris last year to slow the rate at which it emits greenhouse gases by one third over 2005 levels by 2030.

India is the world’s third largest emitter of greenhouse gases.

India is focused on decreasing its greenhouse gas emissions, which will increase the need for more solar energy. 
4.Question 4
While the falling cost of photovoltaic panels in recent years has made solar power much more viable, and investment has been flowing into the growing sector, worries remain about acquiring large tracts of land to set up solar parks. It takes quite a bit of time which results in cost escalation and all those things,” said Amit Kumar at the Energy and Resources Institute, a research institute in New Delhi.
Amit Kumar works at the Energy and Resources Institute in New Delhi.
While solar panels are becoming more cost efficient, some people are worried that the time to get land and build solar parks could increase costs. 









Model Summary: Preparation for Unit 4 Assessment 1
Below is a sample from Unit 4 videos 3 and 4 about summarizing.  In the next Assessment you'll be asked to summarize an article.  Please study the Model Summary before doing the assessment that follows.
Remember that a summary 
· is short 
· highlights the main idea 
· includes important examples to support the main idea ?
· does not include unnecessary information, and 
· is written in one’s own words. 
Here is an example article and summary:
Original text: “It’s a new era: U.S. renewables outpacing fossil fuels”
Next time you recharge your iPad or turn on a TV in the U.S., you could tap into electricity from wind or solar. These two sources accounted for two-thirds of new power generation in 2015, according to the U.S. Department of Energy. And for the second straight year, the U.S. has invested more in renewable energy projects than those that rely on fossil fuel.
“We are entering the era of renewables,” former Vice President Al Gore said May 5 at the Climate Action 2016 conference in Washington. “It’s a very exciting new reality.”
New technologies have  reduced cost for renewable energy so much, they are competing with fossil fuel prices. Wind energy is now the lowest-cost energy source, even without government tax incentives that promote clean energy, the investment firm Lazard recently said. In places like Texas and the U.S. Midwest, this new environment is dotting the horizon with windmills. Around the country, 48,800 utility-scale wind turbines produce enough electricity to power 20 million homes. Wind power is expected to provide one-fifth of the country’s electricity by 2030, the Energy Department has estimated.

Republican U.S. Senator Chuck Grassley has seen phenomenal growth in his home state of Iowa, where wind now provides one-third of the state’s power. “We’ve seen the economic success story behind renewables up close and personal,” he said.

This article draws on reports from the Associated Press.
Sample Summary:
The U.S. is creating renewable energy sources at a faster rate than fossil fuel project development.  In 2015 the U.S. created new wind and solar power energy sources, which attributed to two-thirds of new energy sources that year.  In addition, the U.S. has given more money to renewable energy projects over fossil fuel projects for the second year in a row.  The U.S. is changing the way it powers its country and relying on renewable energy sources to do the job.















Unit 4 Assessment 1: Summary

1.Question 1
Write a brief summary of the main points in the article “Indian Scientists Design Solar Tree to Save Space for Solar Power Generation.” Remember that a summary:
1. is short 
2. highlights the main idea 
3. includes important examples to support the main idea
4. does not include unnecessary information, and 
5. is written in one’s own words. 
Indian Scientists Design Solar Tree to Save Space for Solar Power Generation
[image: https://d3c33hcgiwev3.cloudfront.net/imageAssetProxy.v1/qHQza-J0EeaHUgoXcDH0PA_4a844f72db8af90279073b09643bf359_Indian-Solar-Tree.JPG?expiry=1727481600000&hmac=kk97b5o3q1TT6ur-_8TJ46zV13U4dlFausSBWi8bAXg]
NEW DELHI — 
Indian scientists have designed a “solar tree” that they hope will help overcome one of the key challenges the country faces in the generation of solar power.
With photovoltaic panels placed at different levels on branches made of steel, “solar trees” could dramatically reduce the amount of land needed to develop solar parks.
“It takes about four-square meters of space to produce energy which otherwise would have required 400 square meters of space. So almost 100 times the space is saved, which as you know is very valuable,” said Daljit Singh Bedi, chief scientist at the Council of Scientific and Industrial Research (CSIR) in New Delhi, whose laboratory in Kolkata developed the tree.
A scarce resource in India, acquisition of land to develop roads, factories and other infrastructure is a sensitive issue that has led to frequent and sometimes violent protests from displaced people.
Scientists estimate the energy generated by a solar tree would be sufficient to light up five homes. They say the space-saving tree would not only make it easier to increase solar power generation to light up homes and streets in cities, but also in rural areas where farmers are unwilling to give up large tracts of land for solar panel installations.
The solar tree will also harness more energy compared to rooftop panels. “This design, it facilitates placement of solar panels in a way that they are exposed more towards sun and that way they are able to harness 10 to 15 per cent more energy, which is more or less equivalent to one hour more than the conventional format,” said Bedi.
India’s pledge to reduce its carbon emissions relies heavily on increasing the generation of solar energy. The world’s third largest emitter of greenhouse gases, India pledged at the United Nations Conference on Climate Change in Paris last year to slow the rate at which it emits greenhouse gases by one third over 2005 levels by 2030.
To achieve this, India has set an ambitious target of generating 40 percent of its total capacity from renewables by 2030 and reducing its reliance on polluting coal-based thermal energy. In the sun-drenched country, the main focus will be on solar power.
While the falling cost of photovoltaic panels in recent years has made solar power much more viable, and investment has been flowing into the growing sector, worries remain about acquiring large tracts of land to set up solar parks.
“It takes quite a bit of time which results in cost escalation and all those things,” said Amit Kumar at the Energy and Resources Institute, a research institute in New Delhi.
But will solar trees provide a sustainable option? Kumar cautions that innovations that aim at concentration of solar power so far have not made much headway.
“Unless we put those [trees] on a large scale, [only] then will we be able to get that answer,” he said.
However Indian officials like Bedi are optimistic.
“When we talk about plantation of trees, we would now talk about plantation of solar trees,” he said.
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