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Slides for overarching theme. 
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Consolidated Module

Energy and Reusability
Cradle/Tree Mod. III

[Elementary ]
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Purpose

• By recycling the products commonly used in society, 

we can reduce the amount of energy used by our 

society. 

• We shall determine what is reusable and non-

reusable.

• We shall try to illustrate the importance of recycling 

by focusing that which is reusable?
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Renewable Versus Un-Renewable 

• What are recyclable (Renewable) products? 

▫ Aluminum 

▫ Paper 

▫ Glass 

▫ Plastic 

▫ Water
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Renewable Versus Un-Renewable 

• What are not recyclable (Un-Renewable) 

products? 

▫ Food 

▫ Disposable diapers 

▫ Clothes

▫ Mirrors
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Raw Materials

• What are some raw materials?

▫ Ore (Steel or Iron)

▫ Coal 

▫ Timber (Wood)

▫ Oil

▫ Etc.
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Energy Used to Create a Product

• Imagine a glass bottle of Mr. Pure Juice (Fruit 

Punch for instance).

• How is the glass bottle created?

▫ To create new glass, substances such as sand must 

be heated to 2,600° Fahrenheit, which consumes 

energy and creates pollution from factories. 
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Energy Production

• Where does heat needed to create glass come 

from?

• Raw Materials such as:

▫ Coal 

▫ Petroleum 

▫ Natural Gas
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Waste Produced

• How many pounds of paper would you think is 

wasted within a year?

▫ Every day, people produce about 4.6 pounds of 

paper waste. In a week, this comes out to 32.2 

pounds. And in a year, the amount of paper waste 

produced is about 650 pounds.
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Why Recycle?

• By recycling we can:

▫ Reduce the amount of raw material need to create 

products.

▫ Reduce the amount of energy needed to create 

products.

▫ Reduce the amount of waste produced. 
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What are some steps towards 

Recycling?
• Try to deposit used renewable products into 

their respective recycling bins for proper 
collection.

• [Point out notes on various locations that can 
offer more information on recycling] 
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The Continuous Life Cycles

Production

UsageDisposal

Cradle to Cradle

 

 

Slide 12 

Conclusion 

• Recycling saves energy and natural resources 

through conservation.   

• By using materials more than once we conserve 

natural resources.

• Recycling also helps control waste disposal 

problems.
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IPRO 332 SUSTAINABILITY

PAPER AND THE ENVIRONMENT

Possible answer :Blackout, Storm, Down Power Lines

Sustainability: 

With every kilowatt hour that is created by clean energy is one less pound of coal burned.

Price Security:

Electric prices are relatively stable, but if there were ever to be a dramatic increase, the zero energy house is unaffected.

[Show slide 28]  Household Consumption
It is true that having an alternative energy source is a key role in creating the ideal zero energy home, but what ’s more effective and more economical is choosing the right appliances/lighting sources that cut down on energy consumption

Ask students what appliance uses the most electricity yearly than all other appliances.  The answer to this question is the refrigerator.

[Show slide 29]  Yearly Household Consumption

The typical average household consumes around 10,000 kWh of electricity per year. The pie chart below shows the approximate break down.

[Show slide 30]  The Light Bulb

Incandescent light bulbs run current run through a wire filament and heats the filament until it starts to glow.

In a CFL, an electric current is driven through a tube containing argon and a small amount of mercury vapor.

A CFL takes more electricity to start, but in the end a CFL uses 75 percent less energy than incandescent bulbs

[Show slide 31]  The Difference it Makes

Question: what are some of the notable differences between the two lightbulbs?

Answer: Bulb lifetime, overall cost in the end, kilowatt usage.

Big Picture: Less coal burned over the 13 year period of the CFL than that of the Incandescent Bulb

[Show slide 32]  Household Appliances

Question: Where can the label be seen?

Possible answers: 

Dishwashers

Clothes Washers

Refrigerators

Room AC

Home Audio

Televisions

Computers

Printers

Lightbulbs

[Show slide 33]  Energy Star

In 1992 the US Environmental Protection Agency (EPA) introduced ENERGY STAR.  ENERGY STAR label is now on major appliances, office eq

The table is taken off of two refrigerators that are currently being sold in local stores

The standard Refrigerator:

The Energy Star rate Refrigerator: 

[Show slide 34]  The Dangers of Standby Mode

Possible Question: What are some electronics that have standby modes?

Possible Answers: 

Video Games

Televisions

Computers

DVD 

Standby mode electronics typically have an LED light that changes to a different color than that of when the electronic is in use, and tells you that the product is still plugged into a power source.  The LED light needs an electrical current to emit th
 

 

Slide 2 
OBJECTIVES

• Raise awareness of sustainability issues 

• Pass the knowledge of sustainability to students

• Teach young generation about sustainable solutions to 
the problem 

• Encourage them to participate in future sustainability
efforts and nurture their commitment to environmental 
stewardship

PAPER AND THE ENVIRONMENT  
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ABSTRACT

Paper is an expression of everyday living. It is hard to imagine
what life would be like without paper. Most of the paper that
we use today is made from virgin wood pulp.

PAPER AND THE ENVIRONMENT

300 million tons of 
paper/yr

4 billion of trees/yr

35% of harvested 
trees

PAPER CONSUMPTION PER YEAR
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PROBLEM

• Planetary deforestation

PAPER AND THE ENVIRONMENT

Growing a tree: 10 years

Cutting a tree: 1 hour

Deforestation rate over 70 years

•Pulp and paper account for 
approximately 40% of deforestation 
worldwide.

•World consumption of paper has 
grown 400% in the last 40 years
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PROBLEM

PAPER AND THE ENVIRONMENT

• Planetary deforestation (diagram)
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PROBLEM

• Pollution released from paper mills

PAPER AND THE ENVIRONMENT

The processing of virgin wood paper 
uses harsh chemicals. It also wastes 
more energy and generates 
greenhouse gas emissions. Solid 
waste material is usually dumped on 
the land, liquid waste is generally 
flushed into streams or the sea and 
gases are left in open air contributing 
to global warming.
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FACTS

Why are trees important?
• They provide precious habitat for animals

• They help control erosion by holding soil in place

• Trees remove carbon dioxide from the air while adding valuable oxygen to our 
atmosphere.

• The leaves they drop in autumn decompose into new soil that's rich in nutrients.

• Trees determine rainfall and replenish the atmosphere

• Trees cool and regulate the earth’s climate, prevent global warming

PAPER AND THE ENVIRONMENT  
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FACTS

How to make paper out of wood?

PAPER AND THE ENVIRONMENT  
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SOLUTIONS

alternatives that we can do

PAPER AND THE ENVIRONMENT  
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A. REDUCE/CONSERVE

• Use both sides of the 
paper. It’s called “duplex 
printing”

• Go digital. Save on 
postage by sending 
electronic files

• Be selective: print what 
you need when you need 
it.

• Reach for the right paper. 
Use paper with recycled 
content.

PAPER AND THE ENVIRONMENT  
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B. TREE FARMING

• Wood is a renewable resource, we can grow new trees on a tree farm 
by planting seeds. 

• Much of the wood used by paper companies in the U.S. comes from 
privately owned tree farms where forests are planted, groomed and 
thinned for harvest in 20 to 35 year cycles.

• Today, an average of 5 trees/year are planted for every American.

PAPER AND THE ENVIRONMENT  
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C. TREE-FREE FIBERS

4 Tree-Free Fiber Sources
• Agricultural Residues 

PAPER AND THE ENVIRONMENT

Bagasse
(Sugarcane)

• Textile and Cordage Wastes

- Cotton linters after ginning 

for textiles, cotton and linen 

scraps, old rope

Straw

Cotton linters

These plants require less energy and 

chemicals to produce pulps, making it a 

more earth-friendly option.
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C. TREE-FREE FIBERS

PAPER AND THE ENVIRONMENT

Hemp

Kenaf

• Wild Plants - Wild grasses, 

Sisal, Bamboo

Sisal

Bamboo

• Fiber Crops -

The most promising is kenaf. Kenaf is 

a fast growing plant which yields more 

fiber per acre than a tree plantation

Plant sources used for tree-free papers grow rapidly 

compared to trees

 

 

Slide 14 
D. RECYCLED PAPER FIBERS

How is paper recycled?

1. Sorting : sort your paper by grade, or type of paper

PAPER AND THE ENVIRONMENT

2. Collection and Transportation
Sorted paper is taken to a recycling center, then transported to a paper mill.
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D. RECYCLED PAPER FIBERS

How is paper recycled?

3. Storage
When the paper mill is ready to use the paper, forklifts move the paper from the warehouse to 
large conveyors.

PAPER AND THE ENVIRONMENT  
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D. RECYCLED PAPER FIBERS

How is paper recycled?

What’s next?

PAPER AND THE ENVIRONMENT

What do you think they’re doing?
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D. RECYCLED PAPER FIBERS

How is paper recycled?

PAPER AND THE ENVIRONMENT

4. Re-Pulping and Screening

The paper moves by conveyor to a big 

vat called a pulper

5. Cleaning

Mills also clean pulp by spinning 

it around in cylinders. 
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D. RECYCLED PAPER FIBERS

How is paper recycled?

What’s next?

PAPER AND THE ENVIRONMENT

What do you think they’re doing?
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D. RECYCLED PAPER FIBERS

How is paper recycled?

PAPER AND THE ENVIRONMENT

6. Deinking

The pulp must undergo a "pulp 
laundering" to remove printing ink and 
"stickies" 

7. Refining, Bleaching and Color Stripping
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D. RECYCLED PAPER FIBERS

How is paper recycled?

Last steps?

PAPER AND THE ENVIRONMENT

9. Papermaking – Dry End8. Papermaking – Wet End
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CONCLUSION

These more earth-friendly options (Reduce, Recycle, Tree-free fibers and 
Tree farming) help the environment by:

• Conserving our natural resources, our precious forests – or even 
growing more by tree farming

• Energy conservation – saving on landfills space, keeping down the 
pollution generated by mills and incineration

• Keeping ecosystems in balance

• If we use recycled paper products it will not only save more trees but 
ultimately help save our planet from accelerated global warming.

PAPER AND THE ENVIRONMENT  

 

 

 

 

 

 



Slides for HVAC Portion of Zero Energy House 
Slide 1 

 What make zero 

energy home:

› Well insulated home

› Taking advantage of 

natural resources 

› Efficient appliances

› Efficient lighting 

practices

› Efficient heating and 

cooling 
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 4% savings on A/C 
energy use for 
every 1 degree 
increase

 10% energy 
consumption can 
be used standby 
power

 70% of energy use 
by refrigerator and 
heating and 
cooling unit
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 Heating, Ventilating 

and Air 

Conditioning.

 What are your home 

using for heating?

 Ventilating is the 

processes exchange 

the air 

 Air conditioning
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 Furnace: a 

heating 

device.

 Air 

conditioner: 

cooling 

device

 Heat Pump
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 Many methods of heating and 
cooling:

› Geothermal

› Chilledbeams

› Solar heating
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 Power extracted 
from heat stored in 
the earth

 Cold water is 
bumped into the 
Earth Crust, then 
heated up and 
risen to the surface. 
The steam are 
captured to drive 
electric generator 
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 Dry Steam  Flash Steam

 Binary Steam
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 Geothermal heat 

pump can produce 

up to $5 worth of 

heat for $1 on your 

electric bills

 Saving the world as 

the same time by 

reducing the CO2 

emissions.
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 Using water for heating or cooling space
 Placed in the ceiling

 Reduced the amount of fans and energy used.
 3 types of chilledbeams

› Chilled Ceiling
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 Passive Chilled Beam:

› Second generation

› Increased the heating and 

cooling capacity
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› Active Chilled Beam

 Third generation

 Two and four pipe 

beams available

 Temperature 

regulation 

accomplished by the 

change in water flow 

and induction rate
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 Other names heat 

capacity, thermal 

capacitance

Winter

Summer

 

 

 

 

 

 

 

 

 

 



5. Appendix 5: T-Shirt Design 

 

 

 



6.  Appendix 6: Bibliography 
NOTE: At the time of preparation this was the knowledge at hand.  The document preparer inserted the 

references to the best of his knowledge.   

Ludwig, Art. "Common Grey Water Errors and Preferred Practices." OasisDesign. 2009. Web. 6 

Dec 2009. <http://www.oasisdesign.net/greywater/misinfo/index.htm>. 

Lumia, Deborah, Kristin Linsey, and Nancy Barber. "Water Science for Schools."  

U.S. Geological Survey. 13 05 2009. USGS, Web. 6 Dec 2009. 

<http://ga.water.usgs.gov/edu/wateruse2000.html>. 

Freeman, Kim. "GE Targets Net Zero Energy Homes by 2015 ." GE Press Releases. 14 07 2009. 

GE, Web. 6 Dec 2009. 

<http://www.genewscenter.com/content/detail.aspx?releaseid=7272&newsareaid=2>. 

"How Does the ThermoDrain Work?" EcoInnovation. 2009. Web. 6 Dec 2009. 

<http://www.ecoinnovation.ca/en/residential-solutions/how-the-eco-gfx-works.html>. 

"EPA Water News." U.S. Environmental Protection Agency Office of Water. 23 06 2009. U.S. 

EPA, Web. 6 Dec 2009. <http://www.epa.gov/OW/>. 

"27. Reduce Household Waste." 57 Ways to Protect your Home Environment (and Yourself). 

2009. University of Illinois Extension College of Agricultural, Consumer, and 

Environmental Sciences, Web. 6 Dec 2009. 

<http://www.thisland.illinois.edu/57ways/57ways_27.html>. 

"Water Recycling: Making Use of Rainwater." Everything You Always Wanted to Know about 

Recycling. 2009. Recycling Facts Guide, Web. 6 Dec 2009. 

<http://www.recyclingfactsguide.com/water/water-recycling/>. 

"Zero Energy Home Dallas." AndersonSargent. 2009. Web. 6 Dec 2009. 

<http://www.zeroenergyhomedallas.com/features.html>. 

"Rain Harvesting & Greywater Irrigation." H2Ouse. 2009. California Urban Water Conservation 

Council, Web. 6 Dec 2009. <http://www.h2ouse.org/tour/rain-harvesting.cfm#7>. 

"Building Tour: Water Efficiency." Alliance for Sustainable Colorado. 2009. Alliance for 

Sustainable Colorado, Web. 6 Dec 2009. 

<http://www.sustainablecolorado.org/center/tour_water_efficiency.php#photo>. 



"Facts about Water ." Water Use Facts. USDA Forest Service, Southwest Region, Web. 6 Dec 

2009.<http://www.fs.fed.us/r5/publications/water_resources/html/water_use_facts.html>.  

"WASTE & RECYCLING: DATA, MAPS, & GRAPHS." Zero Waste America. Web. 6 Dec 

2009. <http://www.zerowasteamerica.org/Statistics.htm>. 

"Reduce, Reuse, and Recycle." NIEHS Kids' Pages. 08 10 2008. National Institute of 

Environmental Health Sciences, Web. 6 Dec 2009. 

<http://kids.niehs.nih.gov/recycle.htm>. 

"Using & Saving Energy." Energy Kids. Energy Information Administration, Web. 6 Dec 2009. 

<http://tonto.eia.doe.gov/kids/energy.cfm?page=3>. 

 

Earth911. Finding Recycling Centers and Learn how to Recycle. 11 2009 <http://www.earth911.org>. 

Module, IPRO 332 Prior. Cradle to Cradle. Chicago: Illinois Institute of Technology / Spring 2009 team, 2009. 

—. Tree Farming Module III. Chicago: Illinois Institute of Technology / Spring 2009 team, 2009. 

Recycle Arizona. Recycling Plastic, Glass, and Paper. 10 2009 

<http://www.recyclearizona.net/recyclingmaterials.html>. 

6. EcoEarth.Info. Environment Portal & Search Engine. Empowering the Environmental Sustainability 
Movement. 1999-2009. Ecological Internet. http://www.ecoearth.info/ 
  
7. Lindstrom, Carl. “GREYWATER what it is . . . how to treat it . . . how to use it.” 2000. 
http://www.greywater.com/ 
 
8. US EPA, Office of Research and Development. US EPA Guidelines for Water Reuse. 
http://epa.gov/nrmrl/pubs/625r04108/625r04108chap1.pdf 
 
9. Low Flow Aerators. Eartheasy. 2000 - 2009. http://www.eartheasy.com/live_lowflow_aerators.htm 
 
10. Ludwig, Art. "Common Grey Water Errors and Preferred Practices 
An ongoing effort to counter the tidal wave of grey water misinformation on the web." Oasis Design. 1997 - 
2009. http://www.oasisdesign.net/greywater/misinfo/index.htm 

"About Green Products: Use Recycled Products!" Recycled Paper Product, Environmental Paper, Recycled Envelopes. 

GreenLine Paper Company, Inc. Web. 07 Dec. 2009. <http://www.greenlinepaper.com/about-green-products-

use-recycled-products-/info_6.html>.  

"About Tree Farming:What is Tree Farming?" American Tree Farm System. American Forest Foundation, 2004. Web. 07 

Dec. 2009. <http://www.treefarmsystem.org/cms/pages/20_5.html>.  



Martin, Sam. "Natural Resources and Sustainability: Paper Chase." The Ecology Global Network | Ecology News and 

Information for Residents of Planet Earth. Ecology Global Networ, 2008. Web. 07 Dec. 2009. 

<http://ecology.com/features/paperchase/>.  

"Paper & the Environment." Paperrecycles.org - Paper Industry Association Council. Paper Industry Association Council. 

Web. 07 Dec. 2009. <http://www.paperrecycles.org/paper_environment/index.html>.  

"Sustainable Papermaking Practices." Hand Papermaking Home Page. Hand Papermaking, Inc., 2009. Web. 07 Dec. 2009. 

<http://www.handpapermaking.org/beginner/beg85.htm>.  

Hand Papermaking Inc. Hand Papermaking. 1 January 2009. 20 November 2009 

<http://www.handpapermaking.org/beginner/beg85.htm>. 

Omari, Patrick. Article Base. 14 July 2008. 20 Novermber 2009 <http://www.articlesbase.com/nature-articles/save-trees-

use-paper-the-facts-483801.html>. 

Paper Industry Association Council. PaperRecycles. 1 January 2009. 20 November 2009 

<http://www.paperrecycles.org/paper_environment/index.html>. 

TreeFreePaper. Tree Free Paper. 1 January 2006. 20 November 2009 <http://treefreepaper.com/treefree101.php>. 

Worldwatch Institute. Worldwatch Institute: Vision for a Sustainable World. 9 May 2008. 20 November 2009 

<http://www.worldwatch.org/> 

"Living Tree Paper | Paper & Environment." Living Tree Paper | About Us. Web. 07 Dec. 2009. 

<http://www.livingtreepaper.com/about_enviro.html>. 

 

Park & Co., "Water Use It Wisely". Park & Co.. 12/06/09 <http://www.wateruseitwisely.com/#_blank>. 

 

2. Pushard, Doug. "A Benchmark for Zero Water Use in Commercial Building: Melbourne's 60L". HarvestH2O. 12/06/09 

<http://www.harvesth2o.com/zerowater.shtml#_blank>. 

 

3. Ludeman, Chad. "Net Zero Water". PostGreen. 12/06/09 <http://www.100khouse.com/2009/08/27/net-zero-

water/#_blank>. 

 

4. Christensen, Bill. "Sustainable Sources". Sustainable Sources. 12/06/09 <http://www.greenbuilder.com/#_blank>. 

 

5. Herman, Glenda M.. "Water Quality & Waste Management". North Carolina Cooperative Extension Service. 12/06/09 

<http://www.bae.ncsu.edu/programs/extension/publicat/wqwm/he419.html#_blank>. 

 

 

 

Worldwatch Institute | Vision for a Sustainable World. Web. 07 Dec. 2009. <http://www.worldwatch.org/>. 

TAPPI. Earth Answers - Why Recycle? 11 2009 

<http://www.tappi.org/paperu/all_about_paper/earth_answers/Whyrec1.htm>. 

General zero e info 

http://www.absoluteastronomy.com/topics/Zero_energy_building wikipedia 

http://www.depweb.state.pa.us/justforkids/site/default.asp does not exist 

http://www.handpapermaking.org/beginner/beg85.htm
http://www.articlesbase.com/nature-articles/save-trees-use-paper-the-facts-483801.html
http://www.articlesbase.com/nature-articles/save-trees-use-paper-the-facts-483801.html
http://www.paperrecycles.org/paper_environment/index.html
http://treefreepaper.com/treefree101.php
http://www.worldwatch.org/
http://www.livingtreepaper.com/about_enviro.html
http://www.wateruseitwisely.com/#_blank
http://www.harvesth2o.com/zerowater.shtml#_blank
http://www.100khouse.com/2009/08/27/net-zero-water/#_blank
http://www.100khouse.com/2009/08/27/net-zero-water/#_blank
http://www.greenbuilder.com/#_blank
http://www.bae.ncsu.edu/programs/extension/publicat/wqwm/he419.html#_blank
http://www.worldwatch.org/
http://www.absoluteastronomy.com/topics/Zero_energy_building
http://www.depweb.state.pa.us/justforkids/site/default.asp


http://www.paper.org.uk/information/  does not exist 
http://www.treefarmsystem.org 
"American Tree Farm System." Tree Farm System. 2009. Web. 6 Dec 2009. 

<http://www.treefarmsystem.org/>. 
http://www.fao.org 
"FAO Home." Food and Agriculture Organization of the United Nations. 2009. FAO, Web. 7 Dec 

2009. <http://www.fao.org/>. 
http://www.idahoforests.org/wood_you.htm 
"Wood You Believe We Get So Much From Trees?." Idaho Forest Products Commission. 2009. Web. 

7 Dec 2009. <http://www.idahoforests.org/wood_you.htm>. 
http://www.appalachianwood.org 
Appalachian Hardwood Manufacturers, Inc.. 2009. Web. 7 Dec 2009. 

<http://www.appalachianwood.org/>. 
http://www.seedbiology.de 
Leubner, Gerhard. The Seed Biology Place. 05 12 2009. University Freiburg, Web. 7 Dec 2009. 

<http://www.seedbiology.de/>. 
http://www.abundantforests.org 
Abundant Forests. Abundant Forests Alliance, Web. 7 Dec 2009. <http://www.abundantforests.org/>. 
http://www.theteachersguide.com/Recyclinglessonplans.htm 

"Recycling." The Teacher's Guide. Web. 7 Dec 2009. <http://www.theteachersguide.com/Recyclinglessonplans.htm>. 

http://www.teachervision.fen.com/tv/printables/EPA_Recycling-Unit.pdf 
"TeacherVision." Recycling Unit: Environment Activities for the Classroom. Web. 7 Dec 2009. 

<http://www.teachervision.fen.com/recycling/printable/63734.html>. 
http://www.paper.org.uk/information/pages/information.html 

"Information." Confederation of Paper Industries. Web. 7 Dec 2009. 

<http://www.paper.org.uk/information/pages/information.html>. 

http://www.epa.gov/epawaste/education/teens/games.htm 

"Games: Your Environment. Your Choice." EPA, Web. 7 Dec 2009. 

<http://www.epa.gov/epawaste/education/teens/games.htm>. 

http://www.ecokids.ca/pub/fun_n_games/printables/activities/assets/science_nature/paper_making.

pdf 

"Save Trees by Making Your Own Recycled Paper." Ecokids Club. Web. 7 Dec 2009. 

<http://www.ecokids.ca/pub/fun_n_games/printables/activities/assets/science_nature/paper_

making 

pdf>. 

http://www.willyoujoinus.com/takeAction/energyGenerator/ 

"Energy Generator." Will You Join Us. 2009. Web. 7 Dec 2009. 

<http://www.willyoujoinus.com/takeAction/energyGenerator/>. 

http://42explore.com/recycle.htm 

Lamb, Annette, and Larry Johnson. "The Topic: Recycle-Reduce-Reuse." 2002. Web. 7 Dec 2009. 

<http://42explore.com/recycle.htm>. 

http://www.paper.org.uk/information/
http://www.treefarmsystem.org/
http://www.fao.org/
http://www.idahoforests.org/wood_you.htm
http://www.appalachianwood.org/
http://www.seedbiology.de/
http://www.abundantforests.org/
http://www.theteachersguide.com/Recyclinglessonplans.htm
http://www.teachervision.fen.com/tv/printables/EPA_Recycling-Unit.pdf
http://www.paper.org.uk/information/pages/information.html
http://www.epa.gov/epawaste/education/teens/games.htm
http://www.ecokids.ca/pub/fun_n_games/printables/activities/assets/science_nature/paper_making.pdf
http://www.ecokids.ca/pub/fun_n_games/printables/activities/assets/science_nature/paper_making.pdf
http://www.willyoujoinus.com/takeAction/energyGenerator/
http://42explore.com/recycle.htm

