Workshop 6: Energy Lab

Navigate to the websitehttps://www.learner.org/courses/envsci/interactives/energy/.  Complete the lab lessons entitled “Managing Resources” and “Energy Efficiency.” Record your data in the tables below and answer the analysis questions that follow each step.

Lesson 1: Managing Resources

Read the lab Overview, and Managing Resources: Introduction and Step 1.  Click on Open Simulator. Ensure that you have selected “Managing Resources” in the Lesson drop-down menu. Click the “Add Energy” button and familiarize yourself with the Adjust Energy Sources dialog box. Record the 2010 percent usage for each energy source (you can also hover over the pie chart for values).  Record your prediction for which sources will have to increase, decrease, or stay the same in order to: 
1. Supply world energy demand, and
2. Remain under the 550 ppm CO2 limit through the year 2040.
Click on the “Add Energy” button and adjust the energy source values until demand is met. Record the percent of each energy source, and click “Apply” to save your changes. Click the “Run Decade” button to reach year 2020. Record the resulting atmospheric CO2 (hold cursor arrow over graph points for values)

Click the “Add Energy” Button.  Adjust sources to meet the next demand. Record the percent of each energy source, and click “Apply” to save your changes.  Run simulator to 2030 and record the resulting atmospheric CO2.  Repeat for 2040 demand. 

	Lesson 1: 
Managing Resources
Step 1
	Oil
(%)
	Coal
(%)
	Gas
(%)
	Biofuel
(%)
	Nuclear
(%)
	Hydro
(%)
	Solar
(%)
	Wind
(%)
	Amount of CO2
(ppm)

	Year 2010
	33%
	29%
	22%
	10%
	2%
	2%
	1%
	1%
	550

	Prediction
(Inc., Dec., same)
	dec
	dec
	Dec
	inc
	same
	same
	same
	same
	550

	Year 2020
	27%
	26%
	19%
	24%
	2%
	2%
	1%
	0%
	550

	Year 2030
	21%
	23%
	16%
	35%
	1%
	2%
	2%
	1%
	550

	Year 2040
	19%%
	22%
	16%
	36%
	2%
	2%
	2%
	1%
	550


	Note:  the abbreviation EJ stand for exajoules, a unit of energy (1 exajoule= 1018 joules)

Step 1 Analysis Questions: answer the following using complete sentences.
1. How close was your prediction to any of the simulation steps? How did they differ?
The prediction was closely related to the actual value in cases of oil and coal, hydro and nuclear.
It differed in cases of solar and nuclear where the prediction was that it would remain the same but the actual results increased.
2. Which energy source increased the most and what kinds of effects would increasing this source's use have on both the standard of living and different biomes?
Biofuel increased the most.
increase in biofuel levels would increase pollution of water and plants from pesticides and sedimented nutrients
Read the lab Managing Resources: Step 2.  Click the green “Reset” button to restore simulation level to 2010 values.  Hold cursor arrow over the pie chart pieces and record the % use for each source in 2010.  Predict the percentage of each fuel source needed to meet energy demands and lower total CO2 emissions by the year 2110.  Record your prediction in the table.  Click the “Add Energy” button to open the Energy Sources dialog box. 

Run 1:   For the first run you will adjust your energy sources to concentrate on supplying energy cheaply and quickly, maximizing the use of fossil fuels.  Adjust energy sources to meet the demand.  Click “Apply”.  Record the adjusted source percentages in the 2020 row in the data table.  Run the one decade simulation to 2020 and record the Atmospheric CO2 levels.  Before running the next decade you must adjust energy sources and record the % values in the corresponding rows.  Continue this through year 2110.

Run 2:  For the second run you will adjust your energy sources to concentrate on long–term effects of fuel source use, including the use of more environmentally friendly fuel sources.  Click the green “Reset” button to restore simulation level to 2010 values before beginning the second run.  

	Lesson 1:
Managing Resources
Step 2
	Year
	Oil
(%)
	Coal
(%)
	Gas
(%)
	Biofuel
(%)
	Nuclear
(%)
	Hydro
(%)
	Solar
(%)
	Wind
(%)
	Amount of CO2
(ppm)

	
	2010
	27
	31
	19
	18
	2
	2
	0
	1
	550

	Predictions (%)
	
	dec
	inc
	inc
	inc
	same
	same
	inc
	same
	

	Run 1
	2020
	25
	37
	17
	16
	2
	2
	0
	1
	550

	
	2030
	23
	39
	15
	20
	2
	1
	0
	3
	550

	
	2040
	20
	40
	12
	22
	1
	1
	1
	3
	550

	
	2050
	17
	43
	10
	25
	2
	1
	1
	1
	550

	
	2060
	16
	46
	9
	25
	1
	1
	0
	1
	550

	
	2070
	14
	48
	7
	27
	1
	1
	1
	1
	550

	
	2080
	10
	50
	7
	29
	1
	1
	1
	1
	550

	
	2090
	8
	53
	5
	30
	1
	1
	1
	1
	550

	
	2100
	6
	55
	4
	30
	1
	1
	1
	1
	550

	
	2110
	5
	57
	4
	34
	1 
	1
	1
	1
	550

	Run 2
	2020
	29
	27
	19
	21
	2
	2
	0
	0
	550

	
	2030
	25
	30
	17
	23
	2
	1
	2
	0
	550

	
	2040
	25
	31
	15
	23
	2
	1
	1
	1
	550

	
	2050
	24
	33
	12
	23
	2
	1
	2
	3
	550

	
	2060
	25
	34
	10
	24
	3
	1
	1
	2
	550

	
	2070
	23
	35
	9
	26
	3
	1
	1
	2
	550

	
	2080
	20
	38
	9
	26
	3
	1
	1
	2
	550

	
	2090
	20
	40
	7
	27
	3
	1
	0
	2
	550

	
	2100
	19
	41
	5
	29
	3
	1
	1
	2
	550

	
	2110
	17
	41
	4
	30
	3
	1
	2
	2
	550



Step 2 Analysis Questions: answer the following using complete sentences.
1. Was your prediction closer to the cheap and quick energy supply model or the eco–friendly model? Which model met both needs (cheap and maintaining an atmospheric CO2 level under 550) best? Is there a feasible way of bringing this model to fruition in the "real" world?
Eco-friendly model.
Eco-friendly model.
Users can bring this eco-friendly model in real life by cutting out plastic and invest more in eco-friendly equipment such as toilet paper, bottles and reusable wraps.



Lesson 2: Energy Efficiency

Read the lab Energy Efficiency: Introduction and Step 1.  Switch to “Energy Efficiency” in the Lesson drop-down menu.  Click on advanced options.  Predict how much more energy efficient we would have to be, as well as how much more carbon recapturing would have to happen, in order for the energy supply to meet demand through 2060.  Set these values in advance options then adjust energy source values to meet energy demands.  Run simulation to 2060.   You may need to adjust energy sources to meet demands before running each decade.  In this step maximize fossil fuel first when more energy is needed to meet demand.  Repeat the simulation 2 more times with different “advanced option” parameters.

	Lesson 2: 
Energy Efficiency
Step 1
	Meet needs?
(yes/no)
	% Efficiency
	Carbon Recapture
(GT)
	Problems?
(i.e. not meeting decade demands or exceeding atmospheric CO2 levels)

	Prediction
	yes
	0.5
	0.0
	

	Run 1 2060
	yes
	0.85%
	0.2
	

	Run 2 2060
	yes
	1.35%
	0.4
	

	Run 3 2060
	yes
	0.10%%
	0.6
	Not meet decade demands




Step 1 Analysis Questions: answer the following using complete sentences.
1. Thinking about what you now know of resources, demographics, energy needs/demands, the environment, and your own way of living, which set of parameters (% efficiency and carbon recapture) would be most realistic and how could they best be implemented?
1.35% efficiency and 0.4 carbon capture would be suitable.  Carbon recapture can be implemented using the carbon capture systems that facilitate capturing of carbon(iv)oxide from where it is emitted and transferring it to the location where its to be kept.
Read the lab Energy Efficiency: Step 2.  Repeat Step 1, but run the simulator to 2110. This time keep the amount of fossil fuels used to a minimum: change the use of renewable energy sources first before raising the amount of fossil fuels used. Also, begin to think about the atmospheric CO2 level and how to keep it under 550 ppm by 2110.   Record your predictions regarding ideal % efficiency and carbon recapture in the table. Run the simulator three times to 2110, the first with your predicted parameters and the next two with both parameters higher and then both lower. Record your results.  Complete the lesson by reading For Your Consideration.
	Lesson 2: 
Energy Efficiency 
Step 2
	Meet needs?
	Remain under 550 ppm CO2?
	% Efficiency
	Carbon Recapture
	Problems?

	Prediction
	Yes
	Yes
	0.50
	0.2
	

	Run 1 2110
	Yes
	yes
	0.85
	0.2
	CO2 above goals.

	Run 2 2110
	Yes
	Yes
	0.53
	0.3
	CO2 above goals.

	Run 3 2110
	Yes
	Yes
	0.0
	0.3
	CO2 above goals.




Step 2 Analysis Questions: answer the following using complete sentences.
1. What combination of parameters did you find for a "best case" scenario this time? Were they close to your prediction? Why might your prediction have been off? What kinds of problems/issues/factors come into play this time that were not present in step 1?
0.5% efficiency and 0.3 carbon recapture offered the best scenarios.
This combination was close to my prediction.
My prediction may have been off because I expected the amount of coal energy to reduce instead of increasing.
The only problem was the CO2 levels was above the set goal.
2. Based on this simulation, how should Americans alter their daily activities in order to meet the parameters you have designed in this model?
In order for Americans to meet the parameters set by the eco-friendly model, Americans should devote more time in eco-friendly technology, recycling, reusing and reconnaissance. Moreover, they should eat less meat and reduce food wastage.

Applying the Carbon Lab Lessons
Once you have completed lessons (simulations, data tables and analysis questions) for this lab, consider the following application questions.  Answers should be written in complete sentences and citations provided where necessary.

1. Considering what you now know about carbon emission issues and energy/fuel sources, what might humans have to do in order to meet energy demands, maintain low CO2 emission levels, and not cause further harm to the environment? What initial steps might we all take?
In order to meet energy demands, humans must transform to forms that are usable by humans from the environment. Moreover, they must capture fossil fuels energy from sunlight and living organisms.
To maintain low CO2 emission levels, humans need install and maintain good systems for ventilation to ensure that flow of air is continuous and reduced.  They should also increase the number of trees to ensure that photosynthesis is achieved.
2. Based on your experience with the simulator and what you read/hear in the news, provide an example of an immediate energy issue.  How might this issue be resolved?
The major global energy crisis is the limited natural resources.
To solve problem of limited resources, humans can increase conservation to ensure that the supply of natural resources is continuous.

