U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Welcome to the Energy 101
Online Dialogue 1#

Energy in the Classroom

Today’s Agenda
1) Introduction
Energy 101 Initiative: Framing the Issue - Matt Garcia (3-3:10)
2) Instructors in Energy Education Series
Energy in the Classroom presentations (3:10-4:00)
3) Online Energy Education Discussion Forum (4:00-4:30)
Interactive and pre-populated discussion points and comments
4) Resources Discussion 4:30-5:15
5) Conclusion (5:15)
Summary, take-aways, action items, and next steps

We encourage you to bring up topics of discussion using

guestion function on your gotowebinar panel for the online

virtual panel we will have following the Instructors in Energy

Presentations. #Energy101
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Dr. Matthew Garcia:

Science & Technology Policy Fellow
Department of Energy

LAll opinion presented are my own
All image rights and credits to original creators

September 20™, 2013



Energy 101: Framing the Issue Enorgy Efficiency &

Renewable Energy

Launch of the Energy 101 Dialogue Series
energy.gov/eere/education/energy-101-dialogue
Background on the Energy 101 Initiative
energy.gov/eere/education/energy101
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http://energy.gov/eere/education/energy-101-dialogue
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What is the Energy 101 Initiative? ENERGY | oo bray

Promoting Energy Education in the Nation’s
Colleges and Universities

* Arecognition of ongoing post-secondary energy
education efforts in the Nation’s colleges and universities.

ENEGY ] O] « Effort to further support and amplify those efforts

¥

 Encouraging the creation of energy courses, by
lowering thresholds toward course creation and
adoption

 Facilitate and foster a coordinated national
discussion on energy education at the post-

: . _ secondary level

A bt s e Mo Overall Goals

i oy o « Increasing the pathways available to students towards
training, degrees and careers in energy and related fields
(Energy STEM)

* Increase the Nation’s Energy Literacy

4 | Education & Workforce Development eere.energy.gov



The Energy Literacy Principles and

Energy Efficiency &

the Energy 101 Framework ENERGY | renewable Energy

1. Intro to Energy Course models
2. Public comment
3. Expert review

il . I - ‘ 4 . i [y
1 Energy is a physical quantity that follows precise natural
laws. : i

i Physical E’reocmes on Earth are the result of energy flow
|| through the Earth system.

Introduction to Energy

Energy Basics

Energy 101
hé .fi__@'_l_,_; gical processes depend on energy flow through the S cience
Technology
Society
Energy Technology &
Practice

Energy decisions are influenced by economic, political, /\ A

I\
environmental, and social factors. 0 w

Energy Policy & Decision
Making

The amount of energy used by human society depends on
many factors.

The quality of life of individuals and societies is affected by
energy choices.

Course outline consisting of 5 Units of
fundamentals and 36 core concepts in the format of a

A peer reviewed and agreed upon set of principles
semester long course

and concepts that define energy literacy

5 | Education & Workforce Development eere.energy.gov



The 5 Units of the Energy 101 Course
Framework- 36 core concepts ENERGY | renewable Energy

Energy Efficiency &

1. Energy is a physical quality that follows
precise natural laws (Core 1.1)

4. Various sources of energy can be used to power human
activities, often this energy must be transferred from source
2. Physical processes on Earth are the result to destination. (Cores 4.2, 4.3, 4.4, 4.5, 4.6, 4.7)

of energy flow through the Earth system.
(Core 2.6)

3. Biological processes depend on energy U5. Energy Policy & Decision Making
flow through the Earth system. (Core 3.6)

. 5.Energy decisions are influenced by economic,
U2. Energy Basics political, environmental, and social factors. (Cores
5.1,5.2,5.3,5.4,5.5,5.6,5.7)

1. Energy is a physical quantity that follows .
preciseggatura?layws (Cgres 1.3/ 13 1.4 1.5 6. The amount of energy used by human society
16,17, 18) o depends on many factors. (Cores 6.3, 6.4, 6.5, 6.6,

6.8)

U3. Energy Sources 7. The amount of energy used by human
society depends on many factors. (Core 7.1)

2. Physical processes on Earth are the

result of energy flow through the Earth Sectlons

system. (Core 2.2)

5 Units
4. Various sources ot energy can pbe used 1o

poweruman actutes, nd otien ey | (Cores)  1-3 sections
« 36 supporting core concepts

Core41,43.45.47)

6. The amount of energy used by human
society depends on many factors. (Core 6.1)

7. The quality of life of individuals and
societies is affected by energy choices.(
Core 7.3)
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Energy 101 Course Framework Unpacked Example  usoeearmventor | ppergy Efficiency &

ENERGY Renewable Energy

U1. Introduction to Energy Cores
( N\
1.E is a physical quality that foll - i '
e e T (L e fetlows L.1-Energy Is a quantity
Sedtions that is transferred from
2. Physical processes on Earth are the result of SyStem to system .
energy flow through the Earth system. (Core 2.6)
J
3. Biological processes depend on energy flow 7 N
through the Earth system. (Core 3.6)

2.6- Greenhouse gases affect

energy flow through the Earth
U2. Energy Basics system.

Y
U3. Energy Sources 3.6 Humans are part of Earth’s

ecosystems and influence
energy flow through these

U4. Energy Technology & Practice
X systems.

US. Energy Policy & Decision Making
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Unit 1. Introduction to Energy

u.

ENERGY

5. DEPARTMENT OF

Energy Efficiency &
Renewable Energy

Cores Unpacked

é )

1. Energy is a physical quality that
follows precise natural laws (Core
1.1)

\ J

é )

2. Physical processes on Earth are
the result of energy flow through the
Earth system. (Core 2.6)

\ J

7

.

3. Biological processes depend on
energy flow through the Earth
system. (Core 3.6)

1.1 Energy is a quantity that is
transferred from system to system.
Energy is the ability of a system to do
work. A system has done work if it has
exerted a force on another system over
some distance. When this happens,
energy is transferred from one system
to another. At least some of the energy
is also transformed from one type into
another during this process. One can
keep track of how much energy
transfers into or out of a system.

Energy Transformations

¥ K

Chemical Mation

—

g — s

Chemical Mation
= — @
Tharmal

Bactical

Chemical
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2.6 Greenhouse gases affect energy
flow through the Earth system.
Greenhouse gases in the
atmosphere, such as carbon dioxide
and water vapor, are transparent to
much of the incoming sunlight but
not to the infrared light from the
warmed surface of Earth. These
gases play a major role in determining
average global surface temperatures.
When Earth emits the same amount of
energy as it absorbs, its average
temperature remains stable.

3.6 Humans are part of Earth’s
ecosystems and influence energy
flow through these systems.
Humans are modifying the energy
balance of Earth’s ecosystems at an
increasing rate. The changes
happen, for example, as a result of
changes in agricultural and food
processing technology, consumer
habits, and human population size.

Tertlary Consumery 1000 )

Secondary Consumers 10,000 )

1.000.000 J

Framework Summary Document

eere.energy.gov


http://files.eesi.org/Energy-101-Course-Framework-Summary.pdf

Energy 101 Framework Use ENERGY | Crorey Effiency &

Renewable Energy

- ENERGY.GOV :uanmaton aortyon o orce - I Spring 2013, Pilot course at University of
FUELIC SERVICES  SCIEMCE & INMOVATION  MISSION Maryland was Offered

it * Resulted in a general Education Course Credit

Class ls Now in Session: Energy 101 = 5

* More than 90 percent of the students who took the
pilot indicated it helped them think about the
complex issues or problems surrounding energy

February 2013, Harford Community College in Bel
Air, Maryland, received approval to teach a course
based on the Framework, Introduction to Energy
& Sustainability (SCI 109)

e General Science Course

- — - « Transferrable to All State Higher
Shdenty dom e Unlvers] iy of Maglard's Deslgnirg &2 inables Wodd cowmse , aclars bared on e Eremy Education |nst|tuti0ns In Maryland

Deparinenls Erergy 101 Courre Framework, prerenl Pl erd-ofea deslgnpralech | Phok ook sy of be
Urduers| by o Rlardarel .

Hadla Earbo e

T S e e S e e In May of 2013, Cecil Community College received
B approval for Introduction to Energy &

o o bk o schood weelk sedes by checking i withos evergrazy om Encegy. o
Tadftor, F

R oot Sustainability

ABRDUT THE Elghl row, milllons ot college s kdenk across be counby ae prepalng o be slalofa

FREPRSY 1M rew ramar ibr=nulira be dred Foeber o Bl clasces cobedode s amd conbemnlsira

e 4 hour credit courses: ENV 150

http://lenergy.qgov/articles/class-now-session-energy-101
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Why are Energy Education and Energy literacy
Important topics to the Department of Energy?

#Energy101

10 | Education & Workforce Development eere.energy.gov



DOE Mission Goals:

Energy Efficiency &

Energy Workforce ENERGY | rencwabie Energy

http://lwww.pinterest.com/enerqy/

#Energy101

11 | Education & Workforce Development eere.energy.gov


http://www.pinterest.com/energy/

Increase Energy Literacy in the

Energy Efficiency &

U . S . ENERGY Renewable Energy

National Environmental Education and Training Foundation “Enerqy
Literacy in Americal” 2002

12% passed a basic quiz on awareness of energy topics

75% believe they have a lot or fair amount of
knowledge of energy

Similar studies done since 2002 have shown little energy literacy
Improvement (2012)

http://www.clarkson.edu/cses/research/energylitproj.html

#Energyl101

12 | Education & Workforce Development eere.energy.gov


http://www.neefusa.org/pdf/roper/Roper2002.pdf
http://www.neefusa.org/pdf/roper/Roper2002.pdf
http://www.neefusa.org/pdf/roper/Roper2002.pdf
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Results of increased Energy

Energy Efficiency &

L | teracy Renewable Energy

* A better understanding of energy can:
— Lead to more informed decision
— Promote economic development
— Lead to efficient energy use
— Reduce environmental risks and negative impacts
— Help individual and organizations save money

13 | Energy Education and Workforce Development eere.energy.gov



Energy Efficiency &

Energy 101 Dialogue Series i

* Inthe process of creating the energy 101 initiative and
creation of the framework, we uncovered a growing
ecosystem of energy education in the post secondary

setting

eere.energy.gov

14 | Education & Workforce Development



Energy Dialogue Series Activies / Goals
* ldentify issues surrounding increasing energy _ _
education opportunities and courses Dialogue #1: Energy in the Classroom

dentify and sh © of DOE and th e Sharing best practices in the teaching of
° entry and share components o an e
federal training & workforce infrastructure to fundamentals of energy and energy
leverage related courses
e Sharing of resources for educators in

* Report out best practices and Energy energy education

101/Energy literacy efforts

« Communities of practice around post
secondary energy education

15 | Education & Workforce Development eere.energy.gov



Energy Efficiency &

Renewable Energy

2. Instructors in Energy
Education Panel

#Energy101

16 | Education & Workforce Development



Energy Educators Panel Speakers ENERGY E{gigggaiﬁgcg}:;gj

Professor Leigh Abts - Research Associate Professor, University of Maryland
Professor Daniel Kammen - Professor, Energy and Resources Group, University of
California, Berkley; Director, Renewable and Appropriate Energy Laboratory
Professor Andy Bunn - Associate Professor, Western Washington University;
Director, Institute for Energy Studies

Professor Douglas J. Reinemann - Professor, University of Wisconsin-Madison;
Department Chair, Biological Systems Engineering

Professor Kenneth Klemow - Professor, Wilkes University; Associate Director,
Institute for Energy and Environmental Research

All panelists views are their own

17 | Education & Workforce Development eere.energy.gov


http://energy.gov/exit?url=http://www.bioe.umd.edu/faculty/abts
http://energy.gov/exit?url=http://kammen.berkeley.edu/
http://energy.gov/exit?url=https://huxley.wwu.edu/people/bunna
http://energy.gov/exit?url=http://bse.wisc.edu/Douglas_Reinemann.htm
http://energy.gov/exit?url=http://www.wilkes.edu/pages/1970.asp

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Professor Leigh Abts - Research Associate
Professor, University of Maryland

18 | Education & Workforce Development eere.energy.gov
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Energy 101 by Design:
Designing a Sustainable World

Designing Quantitative Solutions for Energy

Leigh Abts, Ph.D.
Research Associate Professor
A. James Clark School of Engineering
&
College of Education
University of Maryland, College Park

June 26, 2014




Creating the Framework to Align
the Energy Literacy Principles to
215t Century Skills through Design

Initial Project Funded by DOE to APLU with James Turner as Pl



Energy Literacy Principles form the Foundation

S Energy Literacy

> | ; The Essential Principles

. Ener and Fundamental Concepts 1 e
A ncks crthe uss of the Easertial Princinkes and
Furdamertal congepts: | = . -

L]
: The Esaertial Priviples, 1 threugh 7, s meant
& to ba bhroad aatagaries reprazzning big ideas.
. Each Essertial Prinaipls is supported by sicto
L) L
41

ight Funcmenal Coreapts: 1.1, 1.2 and s

Essential Principlesand an. The Furdamartal Conoepls reintrced

o be unpached and applied s sppropriale for
Fundamental Concepts for the eerring sudinca and setting.For sampie,
= teaching sbout the varicus saurces of srergy
Energy Education {Furtamemal Conoapt 4.1)in a rd grade

b, ina 124 grad alasaroam fovisbars
af & museum, ar s part of 8 community aducation

program wil kock very dffarant in sach cass.
Furthes, the acnospte are nat inendsd o be
ackdvessad n isolatior; & ghven lesson cnanergy
il most ofien cornect fomeany of the aonaepls:

E ,'dlni'dmumhllnnud aconomi nlﬂrd,
l%mhl,ﬂmhlhmr:! e

The amount of anargy used by human society depends on
many factors,

The quality of life of individuals and societies is affected by
enargy choices.

Courtesy Department of Energy (DOE)




The 215t Century Academic and Workforce SKills
Frame the Competencies?!

[ Problem solving J [ Modeling J

[ Collaboration J

4 ) 4 )

Creative thinking Communications
\ Y, \§ )

1. NSF RET, PRIME and Inspire Awards




(&> Align the Educational Design Theories Establish the Model?2:3

18

2 9
IRy LAY

1. NSF RET and Inspire Awards
2. Building and expanding upon the concepts outlined by D. H. Johansen and others
3. Graphic developed by Dr. Laura Adolfie



The Pilot Courses

A general curriculum classroom course for UMD Students:
BioE 289A: Designing a Sustainable World

An online course for Active Duty and Veterans:
BioE 110: Designing Quantitative Solutions for Energy
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Designing a Sustainable World?

Dr. Leigh Abts (Spring 2013 and 2014) and Dr. Idalis Villanueva (2013)

Philosophy of Energy 101 - “Solid understanding of basic
energy principles ... develop critical thinking skills ... making
Informed decisions about energy production, energy use,
sustainable development and other issues.”

Philosophy of a UMD I-course? - “Spark the imagination,
demand intellect, and inspire innovation ... challenge students
to wrestle with big questions ... examine the ways that
different disciplines address them.”

Courtesy of Ms. Angela Kang, FR LTSC

3. Course developed through funding provided by DOE and NSF SITE RET


http://www.eesi.org/energy101
http://www.gened.umd.edu/i-series/iseries.php
http://www.gened.umd.edu/i-series/iseries.php
http://www.gened.umd.edu/i-series/iseries.php
http://www.eesi.org/energy101
http://www.eesi.org/energy101
http://www.gened.umd.edu/i-series/iseries.php

QQP\SITP
N
Dé S O«s

& Utilize the PLTW Innovation Portal™

LI~ W
IRy LAY

Portfolio Elements

ﬁ Portfolio Home

| : Wentiy a Probler. Go after a Solution.
; hnovamnPOfLaJ Documgnt your work. Connect with Opportunites.

J

A Presentation and justification
of the problem

e

B Documentation and analysis of
prior solution attempts

Home About FAQ  Resources&Examples = News  Opportunities = ConfactUs

The Innovation Portal enables [ Resources JI EDPPSR |
..students to create, maintain and share (9 Presentation and justification

of solution design
requirements

o

digital portfolios. The portfolios can he used
to meet a class requirement or they can be
used to submit the portfolio to a scholarship

or open contest. The contest owners - or D Desion concept generation,
g analysis, and selection

anyong else invited by the student - can

evaluate a student’s portfolo. EDEESH

E Application of STEM principles
and practices

e &

F Consideration of design
viability

G Construction of a testable
prototype

Courtesy Project Lead the Way H  Prototype testing and data
collection plan

Steps to the Design Process




Online, Asynchronous Course 1or Active Duty and Veterans-<

S A o

Designing Quantitative Solutions for Energy
UMD Faculty — Dr. Leigh Abts and Dr. lan White

24 mathematics videos (Dr. Danny Barnes)? based on the Wright State Engineering Math
4 virtual laboratory videos (Ms. Emily Hauser and Ms. Gail Wyant)* filmed at Cecil Community College
12 energy-based application videos (Ms. Toby Ratcliffe)*studio filmed

7 design videos to guide student projects submitted to Innovation Portal (Dr. Leigh Abts)*studio filmed
aligned to the PLTW Innovation Portal ™

11 Career mentoring videos (Center for Energy Workforce Development)®

& Firefox Flle Edit View Hisiory Bogkmarks Tools Windaw Help BN D¢ D4 T mE 0wEk TuelGIIAM QIS

- a0 Mozill i ’
4-credits from UMD® P —

(4] @ riss 1w sohchalkeloud com e TWKImaXSacha b * o [(8 coo Ly B

[2] Most Visied - @ Gutting Started Nest 4 L sign out Send I3 Intro o Evidenc.. AP Enginearing . »

Mathematics and Laboratory Lectures

Authored:
SoftChalk™

tructional videos to assist students. The instructional team suggest viewing the following three videos

Math Lecture 3-1: Foundation: Sinusoids
« WATCH the mathematics video lecture: MATH LECTURE 3-1 (Running Time: 11:03)
« PRINT/VIEW the lecture powerpoint handout to use for notetaking: HANDOUT FOR MATH LECTURE 3-1

Math Lecture 3-2: Angula teristics

-
= « WATCH the mathematics video TH LECTURE 3-2 (Running Time: 10:04]
+ PRINT/VIEW the lecture ut to use for notetaking: HANDOUT FOR MATH LECTURE 3-2
=

Math Application Lecture 3-1: Calculation of Energy in Deep Water Ocean Waves

« WATCH the mathematics problem solving video lecture: MATH APPLICATION LECTURE 3-1 (Running Time; 3:12)
« PRINT/VIEW the script for the video: SCRIPT FOR MATH APPLICATION 3-1
5 e ) [ i A

Building upon concepts originally proposed by Dr. lan White and Dr. Jennifer Wolk derived from Dr. Nathan Klingbeil’s Wright State Course.
Videos production by the UMD Seigel Learning Center.

Video production by Vanderpool Films.

Videos by the Center for Workforce Development.

Credits offered through the UMD Office of Extended Studies.



A Unit-level PSLED

UNIT 3: Sinusoids in Energy
Theme: TECHNOLOGY and POWER TRANSMISSION
WEEK 3: Feb. 24-Mar. 2, 2014 - WEEK 4: Mar. 3-9, 2014 - WEEK 4: Mar. 10-16, 2014

Date
Completed

MATH LECTURES:

Pre-assessment: Self-efficacy Assessment - DUE: 2/27

Math Lecture 3-1: Foundations: Sinusoids

Math Lecture 3-2: Angular Characteristics

Application Lecture 3-1: Calculation of Energy in Deep Water Ocean Waves

Math Homework 5 - DUE: 2/28

Math Lecture 3-3: Sinusoid Shifts

Math Lecture 3-4: Addition of Sinusoids

Application Lecture 3-2: Analysis of Current and Voltage in a Resistor-Inductor

Math Homework 6- DUE: 3/7

Post Assessment: Selfefficacy Assessment — DUE: 379

UNIT 3 QUIZ - DUE: 3/12

DESIGN PROJECT:

Design Project Video: Design Step 3: Generate and Select Design Solutions

Desigm Assignment: Design Element B: Documentation and Analysis of Prior
Solution Attempts — DUE 3/2

Desigm Assignment: Initial Design Review for Elements A and B — DUE: 3/9

Desigm Assignment: UPLOAD Design Element C: Presentation and Justification
of Solution Design to Innovation Portal - Due 3/10

Desigm Assignment: Elements A through C for Review - DUE: 3/15

TROOPS TO ENERGY JOBS:

Troops to Energy Yideos: Translate Skills and Education

UNIT EVALUATION:

Unit 3 Instructional Feedback Survey — DUE: 3/21

Updated 2-11-2014 by TIT

Template developed by Ms. Tami Imbierowicz
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Draft Unit 4: Stage 1 — Desired Results

reasonable solutions to the problem.

Template Design and Content: Dr. Stephanie Moore, Dr. Rosemary Reshetar, Ms. Toby Ratcliffe,
Ms. Emily Hauser, Ms. Gail Wyant, Dr. Laura Adolfie and Dr. Leigh Abts



Course:
Contact:



http://ter.ps/bioe110
mailto:labts@umd.edu

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Professor Daniel M. Kammen
Energy and Resources Group, University
of California, Berkley

Director, Renewable and Appropriate
Energy Laboratory

Prof. Kammen has taught Energy and
Society for 15 years; the course is the
combined undergraduate and graduate
gateway course to interdisciplinary energy
science, engineering, financial and policy
studies at UC Berkeley. It has been a
mOOQOC for over a decade at
http://er100200.berkeley.edu

eere.energy.gov
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http://er100200.berkeley.edu/
http://er100200.berkeley.edu/

Energy and Society in two slides: slide 1

Scales of analysis

Kammen - ER100 Lecture 1: page 32



Energy Stocks & Flows for the Earth

Energy and Society in two slides: slide 2

162000 34000 Atmospheric Reflection 62500 Extra-solar Radiation -
U Atmospheric {3 WG .06 Wind Energy fI /" Ocean Thermal Gradient
- Absorbtion M3 EUES: ~y o Wave y e 0
olar o
e _ 31000 870 Wind Energy y Absnrbtlon OTEC
% —=—— 0.36 2000
Surface Incident e P g electricit
Scattering 43000 = Surface Healing  ciouds Rivers ’ )
1 3.7 Tides 19[} Phatosynthesls ﬁ 5 Wood Fuel \__} 0.016 Solar Energy e
. *- e 3> (0.2 Ethanol 3100 Z]
3. 5 DGEE‘” Tides E,P ) 0.04 Carbon Burial 1000 7] JLithium
0.0005 119! e 33 3.6 Coal “_Uranium o1
Energy . e Nuclear Fuel
| 9.9 Solid Earth 270 7] Coal _
Tides Methane Clathrate = 5.0 Oil 3OUIZJ y 360000 2]
110 Z] Qil Thorium Seawater [/,
GeothermaEES;rgy < £ 3.2 Gas 1r10 7] Deuterium Uranium
{ ; 50 Z] Gas QR =t -
Thermal Gravitational : :
# 1 Mantle Kiciea Kinetic By ) Natural Exergy Destructlmn —>— Exergy Accumulation
Heat Radiation Chemical — Human Use for Energy Services = Exergy Flux [TW]

Current Global Exergy Usage Rate ~ 15 TW (0.5 ZJ per year) 86000/15 = 5733
(1 ZJ = 10%1))



A mOOC (managed Online Open Course - http://er100200.berkeley.edu)

Wk Date Lecturer Lecture #/Topic

1 8-29 Kammen 1. Introduction to Energy and Society & How energy use shapes
society, and how society drives energy choices

2 9-3 Kammen 2. Energy Toolkit I: Units, Forecasts, and the Back-of-the-Envelope
9-5 Kammen 3. Energy Toolkit II: Fuels, Energy Content & Basics of Combustion
3 9-10 Kammen 4. Energy for ‘the South’ I: Energy Transitions and Development
9-12 Kammen 5. Energy for ‘the South’ II: Biomass, Households and Gender
4 9-17 Lucas 6. Energy Toolkit Ill: Energy Thermodynamics
9-19 Lucas 7. Energy Toolkit IV: Thermodynamics of Modern Power Plants
5 9-24 Kammen 8. ‘Hydrocarbon Man’
9-26 Kammen S. Evolution of the Modern Energy Economy
6 10-1 Kammen 10. Energy Toolkit VI: Economic Analysis of Energy Systems
10-3 Horvath 11. Energy Toolkit VII: Life-Cycle and Cost-Benefit Analysis
7 10-8 Kammen 12. Energy Efficiency |
10-10 Kammen 13. Energy Efficiency Il
8 10-15 Kammen 14. The Grid
10-17 GSls In class mid-term review
9 10-22 Kammen 15. The Promise and Perils of Natural Gas and Fracking
10-24 You! Midterm Exam, In class
10 10-29 Peterson 16. Nuclear Energy I: Physics and Engineering — Fission/Fusion

10-31 Budnitz 17. Nuclear Energy |l: Waste, Risk & Economics

11 11-5 Kammen 18. Energy and Environmental Justice
11-7 Kammen 19. Renewable Energy |: Solar Energy

12 11-12 Kammen 20. Renewable Energy Il: Wind and Water Power
11-14 Lipman 21. Renewable Energy Ill: Hydrogen and Fuel Cells

13 11-19 Kammen 22. Underground Energy: Carbon Capture and Storage & Geothermal

11-21 Kammen 23. Innovations in R&D, Novel Energy Policies and Market Approaches

14 11-26 Guest 24, Biofuels and new transportation policies
11-28 THANKSGIVING HOLIDAY
15 12-3 Kammen 25. Climate Change |: Energy and Climate

12-5 Kammen 26. Climate Change II: Energy Policy

Kammen - ER100 Lecture 1: page 34



Goal: build and use toolkits for energy studies

Analytic methods  Systems methods Forecasting methods

P. kPa 5000 100
2
. | Y, - T soma 80 2
Isentropic 3 I % &
‘ 20 é
@
. . 0
1)) o St e _ 1950 1975 2000 2025 2050
| | I ——
Ll:=t.l=lt.'|'] U|—U.:U _afn aaaaaaaaaa
[ ]
. Policy
Life-cycle .
~analysis
methods ' .
and action
; methods

Kammen - ER100 Lecture 1: page 35



Access narratives
of energy

Kammen - ER100 Lecture 1: page 36

Microgrids for Rural
" Electriflication:
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Science and engineering narratives of energy

Efficiency (%)
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Policy narratives of energy

SB1368 & AB1270 — 500 MW Carbon cap and trade market
Power emission and rooftop .- Once-through
o low-carbon fuel PV cooling (proposed)
»  standards o .
20% RPS - 3306 RPS
20% energy - %% 20% biomass 80-85% GHG
with 20% .- ST target reduction

biomass .

D e
SB17:— Smart

Grid plans ‘ E LY e, o
3 ~10% forecast +4000 MW 100% zero-net energy
: demand Combined commercial construction
Mandates: ° Heat & o
s 200,000 solar 100% zero-net energy . E10
1 million solar roofs o heaters o' residential construction o 0170 (Proposed)

1 million EVs

Pipeline of innovations: scientific, technical, market, managerial and environmental

Kammen - ER100 Lecture 1: page 39



U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Professor Andy Bunn

Associate Professor, Western Washington
University

Director, Institute for Energy Studies,
Western Washington University

Andy Bunn is the director of the institute for
energy studies at Western Washington
University. The institute is a cross-college
venture designed to meet the demand for
education and training related to human
production and use of energy through
interdisciplinary programs that combine science,
technology and engineering with economics,
business management, public policy, and
sustainability

40 | Education & Workforce Development eere.energy.gov



4

% INSTITUTE FOR
i ) ENERGY STUDIES

PARTNERS DONORS FAQ MEDIR~

l )
HOME PROGRAMS RESEARCH PEOPLE

Welcome to the Institute for Energy Studies

About the Institute

The Institute for Energy Studies at Western Washington
University exists to meet the demand for education and
training related to human production and use of energy
through interdisciplinary programs that combine the fields of
science, technology and engineering with economics,
business management, public policy, and sustainability.

ENERGY

POLICY /ESGs
minor o ‘B EPLORE ©

Orion Polinsky - Instructor

"Finally there is a program devoted to energy.
Now there is no more trying to piece together a
degree in energy studies or fighting for a self
designed magjor. It is here.”

Educating the leaders for our clean and efficient energy future through

interdisciplinary studies and research.

https://energy.wwu.edu/



https://energy.wwu.edu/

Lessons learned while teaching energy
without a license

e Getting into the field
e Localissues

e History

* Units

e Thermodynamics
 Working with data
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Property of Museurn of History & Industry

Locomotive hauling coal from Lake Union, Seattle, ca. 1871




Units

e Units are like language

 The beauty of units
are hard to describe
to nonscientists

3.25in ft m 10°mm  hr 1.37mm
X X X X =

hr  12in 3.28ft m 60 min min




Units

 The units are ugly — just the way it is
— Tons of oil equivalent, terawatt-hours, Quads
— Horsepower?!?! (550 foot pounds per second)

 We typically use kilowatt hours (kWh)
— Unit on our electric bill, costs less than dime

— A 40 W bulb left on all day, or the work a servant
can do

— US: ~239kWh per person per day

97.3 Quad o 1015 Btu o 103] o kWh « year o 1 _ 239kWh
year Quad Btu "~ 3.6 X 105/ " 365day 3.1 x 108ppl personday




Thermodynamics

e Class discussion about first and second laws

— Where did the energy go when | biked up the hill
to campus today?

— What's the difference between energy
conservation in physics and in policy?

— Give an example of the second law in your every
day life

— Does evolution disprove the second law?



lorking with data

80

60

Sources

L
=
=
is]
w
=
S
=

B Hydroelectric B NaturalGas
B Nuclear H Wind
m Coal = Other

1990 | | 2000 2010
Year
Electric Power Industry Generation by Primary Energy Source, 1990-2012, Washington

http://www.eia.gov/electricity/state/washington/




U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Professor Douglas J. Reinemann, University
of Wisconsin-Madison; Department Chair,
Biological Systems Engineering

50 | Education & Workforce Development eere.energy.gov



Renewable Energy Systems

University of Wisconsin — Madison
Biological Systems Engineering 367

Cross Listed with the
Nelson Institute for Environmental Studies



Texts and Web Resources
TScreen® Internatmnal-.

Clean Energy Decision Support {' entre III".

e RETScreen International

— Design Software
— E-textbook

e Required text

e Renewable Energy for a Sustainabl
Future 3™ Edition

e Godfrey Boyle

* Pre-order for 1 Nov release




Design Projects

* Renewable Energy System (RES) design projects
e We recommend you use RETscreen to do the analysis
 Making a pitch to ‘sell’ this RES project to:

— A Company or group of Investors
— A Homeowner (Your Uncle Vince)
— A Governmental or Non-Profit organization



Each technology module

Overview of the state of the art and application

Review of collection, processing and conversion
systems

Engineering calculations of energy and power

Special issues relating to limitations, scale,
economics and policy

Overview of environmental impact/implications



U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Professor Ken Klemow, Wilkes University;
Associate Director, Institute for Energy and
Environmental Research

Ken Klemow has served on the Wilkes University
faculty for over thirty years, where he teaches
courses in botany, ecology, and energy. His
research focuses on restoration of lands and
waters damaged by anthracite coal mining in
northeastern Pennsylvania. For the past four
years, Ken has led Wilkes's Energy Institute, where
he is a PI for a DOE contract involving assessing
Marcellus Shale impacts on surface waters. Ken
has also been active with the Ecological Society of
America's education initiatives for over 20 years,
and will lead several sessions exploring the
interface between ecology, energy, and education
at their annual meeting later this summer.

55 | Education & Workforce Development eere.energy.gov



Wilkes University
“Energy in Our World”
BIO / EES 105

Kenneth M. Klemow, Ph.D.

Professor of Biology and Environmental Science

Associate Director, Institute for Energy and Environmental
Research

THE INSTITUTE FOR
ENERGY & ==
ENVIRONMENTAL

Z~=RESEARCH
FOR NORTHEASTERN PENNSYLVANIA




Purposes of Course

» Provide a broad overview of energy topics for

Wilkes students

- Energy-related concepts discussed within >20
courses at Wilkes, but no single course focuses on
energy

» Gateway to interdisciplinary energy minor
under development

WILKE S§:&

UNIVERSITY B




About Wilkes

» “Small”, private, non-
sectarian, comprehensive

university in northeastern
PA.

> Liberal arts tradition
> 2,100 undergrads

> Popular majors include
biology, engineering,
business, psychology,
education, communications

- Most students from PA, NY,

IINIVERSITY \ FORNORTHEAS!'ERNPENNSYLVANIA



Local energy issues

e g~ N

&:\\\S&m http://www.communitywalk.com http://pashto.wunderground.com



Course information

» Fall 2013
» 40 enrolled, 34 finished

» Mostly non-majors
> Students took class as “Science” Elective

» Class level:
- Mostly sophomores and juniors

» Course website:

o

» Meetings: Weekly, 3-hour lectures

WILKES =

IINIVERSITY



http://klemow.wilkes.edu/BIO-EES-105.html

Course instructor

» Kenneth M. Klemow, Ph.D.

> Plant ecologist

- Policy, communicating science
- Wilkes faculty since 1982
- Energy credentials

- Restoration of ecosystems
damaged by anthracite mining

- Consults on windfarm projects

- Twice taught courses on
Alternative Energy
- Leads Wilkes Energy Institute
- Pl of $880K contract with DOE

IINIVERSITY \ FORNORTHEAS!'ERNPENNSYLVANIA



Course influences

Welcome to the Homepage for

FYF 101] - Alternative Energy: Separating Myth From Reality
M-W-F 10:00-10:50 A M., BREI 209

Course instructor: Dr. Kenneth M. Klemow
Professor of Biology and Environmental Science

Click fa . Bl
Course Description

Course Objectives Course Policies
General Schedule

Organization Course Roster
Detailed Session Schedule Poster Links Presentation Links
Announcements:

(last updated 20 October 2009 @ 11:00 AM.)
lent teams for the first Webguests have now been posted. Check it out.

ndicated to me that she would be able to visit class to discuss
-~

nm
un

gi Jures. This will be a very im
e + effort to be present. As a result of this change, the Webguests will be held on Fnday
WU prayatt 1
- e nd maintained by Kenneth M. Klemow, Ph I3, Biology Department, Wilkes University, Wilkes-Barre, PA 18766, (57
&du.

Intreduction to Enerngy

Energy Basics
Energy 101

Scianca

Technology
Soclety

Encrgy Technology &
Practice

w I I_ K E \ Energy Policy & Decision

Making
UNIVERSITY

Hinrichs - Kleinbach




Main features of course

Sessions 1 - 4: Intro, physical and biological
basis for energy

Session 5: Webquests
Sessions 6-13: Presentations on energy

types:
Cluster 1: coal, petroleum, Hubbert curve, natural
gas, nuclear,

Cluster 2: hydropower, solar, geothermal, wind,
hydrogen, biomass/biodiesel, ethanol

Faculty overview, then student teams
Session 14: Guest lecture on Smart Grid

.7 -

W I L K E SRS
UNIVERS Ty b s



Philosophy

» Consider holistically

- All energy types

> Supply, demand, technological, environmental,
social, economic

» Try to not advocate one option over another
» Climate change as a scientific consensus

IINIVERSITY




Student presentations

» Students organized into teams of 3-4,

ensuring diversity of majors and academic
achievement

» Each team focused on one energy type
- Based on

- Prompting questions
- Posted websites

- Each presentation lasted 20 minutes

IINIVERSITY



http://klemow.wilkes.edu/Coal.Webquest.html

Other student assessments

» Exams (students permitted “cheat sheet”)
- Gave one retest on problem set

» Beginning and ending surveys
» Website-evaluation rubric




Findings:

Students diverse in aptitude, attitude

Math phobia was a big issue, especially at
beginning.
1/3 class struggled but mastered expected concepts
1/3 of class struggled and largely gave up.

1/3 of class had no problem; often resented students
with math issues

Weekly meeting time prevented continuity.
Students desired more hands-on experience.

Evaluations positive, but diverse (ranged from ‘I

want to take energy minor” to “worst course
ever”’).

Many found textbook overwhelming.

W =

WILKES

UNIVERSITY ' ! PENNSYLVA| s



Lessons learned...

Will retain

Webquests / student presentations

Diverse perspective (all energy forms, multiple
aspects)

Will change

Adopt three one-hour meetings per week for
continuity

More guest speakers
More hands on / demonstrations

Try even harder to explain quantitative concepts
Perhaps adopt another text

UNIVERSITY L e e adn ;\



Contact information:

Ken Klemow

Biology Department, Wilkes University
Wilkes-Barre, PA 18766

570-408-4758
Facebook: DrKlemow
Websites:
Klemow.wilkes.edu
Energy.wilkes.edu

WILKE ~


mailto:Kenneth.klemow@wilkes.edu

Energy Efficiency &

Renewable Energy

3. Online Discussion Forum

#Energy101

70 | Education & Workforce Development eere.energy.gov



Topics for Discussion ENERGY | ooy ie toer

How do we promote Energy Education in
the Nation’s Colleges and Universities?

« Recommended Course Content (textbooks, multimedia,
simulations)

e Best practices in communicating complicated energy
concepts

o Useful interdisciplinary examples
« Digital resources and Digital tagging of resources

71 | Education & Workforce Development eere.energy.gov



Energy Efficiency &

Renewable Energy

4. Energy Education Resources

#Energy101

72 | Education & Workforce Development eere.energy.gov



Resources- Speakers ENERGY | renowabie Encrey

Professor Justin Hougham — Northwest Advanced Renewables
Alliance - Assistant Professor, University of Wisconsin-Extension;
Director, Upham Woods Outdoor Learning Centers

Todd Cohen SEED Center - American Association of Community
Colleges; Director, Sustainability Education and Economic
Development Centers

Dr. David Blockstein National Energy Education Summit -
National Council for Science and the Environment; Senior Scientist
and Director of Education

73 | Education & Workforce Development eere.energy.gov


http://energy.gov/exit?url=http://www.theseedcenter.org/About-SEED/Who-We-Are
http://energy.gov/exit?url=http://www.uwex.edu/ces/4h/uphamwoods/intro/contact.cfm
http://energy.gov/exit?url=http://www.theseedcenter.org/About-SEED/Who-We-Are
http://energy.gov/exit?url=http://www.theseedcenter.org/About-SEED/Who-We-Are
http://energy.gov/exit?url=http://www.theseedcenter.org/About-SEED/Who-We-Are
http://energy.gov/exit?url=http://www.ncseonline.org/david-blockstein-phd

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Professor Justin Hougham

Assistant Professor, University of
Wisconsin-Extension; Director, Upham
Woods Outdoor Learning Centers

eere.energy.gov

74 | Education & Workforce Development



U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Todd Cohen (SEED Center) - American
Association of Community Colleges;
Director, Sustainability Education and
Economic Development Centers

Todd Cohen directs the American Association of
Community College’s (AACC) Sustainability Education
and Economic Development (SEED) Center, a multi-
million dollar initiative designed to support the
community college sector in ramping-up programs to
educate America’s 21st century environmental and
energy sector workforce. Through his leadership, SEED
has become, in less than three years, a 485-member
formal community of colleges sharing and implementing
promising sustainability and clean technology education
and workforce practices. Todd has over 15 years
experience leading large-scale strategic planning and
evaluation initiatives around the country aimed at
enhancing the competitiveness of regions through post-
secondary, workforce and economic development
collaboration.

75 | Education & Workforce Development eere.energy.gov
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SEEE’ Community Colleges in the U.S.

N 1,132 community colleges
=2

I 5

...of all U.S. undergraduates

13 million students

VN: AMERICAN
F{ COMMUNITY 78
A COLLEGES
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All the tools your college needs: theseedcenter.org

meCAMPUSssa
LIVINGLABORATOR

v LEADERSHIP DEVELOPMENT
(senior-admin peer mentoring;
sustainability messaging)

v EDUCATION & TRAINING ) LD ,FreeAACCSEEISWebinar

RESOURCES o UL Geoogs  December 8, 2011 (2:00PM ET)'
(750+ online curricular resources ” —ll
and best practices, tools) Community Colleges Leading Rural-
R Based Green Economy Initiatives
v SHARING NETWORK

(Peer-to-peer faculty
mentoring, networking,
professional development
opportunities)




SEEY 2013 AACC Survey

e 80+% of colleges offer at least one clean technology-
or sustainability-focused course

e ~400 clean tech or sustainability-related programs

e College commitment to sustainability education (as
either a core institutional function or important to
education process): 85%

VN: OCIGH !
F{ COMMUNITY 82
\ COLLEGES



center

SEEv Energy-Related Programs

Sustainability Education & Economic Development

® Plan to offer or would consider B Currently offer programs

Residential energy efficiency/weatherization

Solar 27

Commercial energy efficiency/ building
performance

Green/sustainable building design 21%
Wind 21%
Sustainability 17

Sustainable agriculture 13%

Renewables excluding wind and solar

0,
(e.g. geothermal) 12%

Transportation and alternative fuels 12%

Water conservation/water treatment

o - | | | | | | | | |
| \ ‘ N
N X
x

Percentage of Respondents



SEE 2 Community Colleges & Energy 101

Economic Development

e (Capacity exists at community colleges to adapt
Energy 101 curriculum

* |Interest is strong and growing

e Suggestions:
e Enhance awareness of the framework
e Provide light TA/tools to increase adaptation

e Connect with TAACCCT energy-related grantees (SEED has
segmented those at):
http://www.theseedcenter.org/Special-Pages/TAACCCT-
Resources-and-Support.aspx

VN: AMERICAN
f( COMMUNITY 84
A COLLEGES


http://www.theseedcenter.org/Special-Pages/TAACCCT-Resources-and-Support.aspx
http://www.theseedcenter.org/Special-Pages/TAACCCT-Resources-and-Support.aspx

Sustainability Education & Economic Development

Contact Info

Todd Cohen
Director, SEED Center, AACC

Sustainability@aacc.nche.edu

COMMUNITY

ARES
;{ COLLEGES v


mailto:Sustainability@aacc.nche.edu

U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

Dr. David Blockstein (National Energy
Education Summit) - National Council for
Science and the Environment; Senior
Scientist and Director of Education

eere.energy.gov

86 | Education & Workforce Development



SANYTE TMMHENTE [DAVITTE

National Energy
Education
Summit

January 26. 2015
Hyatt Regency Crystal City

near

Washington, DC

Organized by the Council of Energy Research and
Education Leaders (CEREL)

ncseonline.org/2015-national-energy-education-summit



Federal Resources for students and Dr. Matthew Garcia:
pOSt Seconda ry energy Education Science & Technology Policy Fellow

Department of Energy

#Energy101




Opportunities for Student

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &

Renewable Energy

Engagement

1. Competitions
2. Internships

3. Federal
partners in
education &
Workforce
training

& Commercializati

ELE. OEFRATMENT GF

GY

of the dlassroom? The Office of Enargy Efficiency
=nd Renewasis Energy |EERE) =t the U5 Department
‘of Energy (OE] has & number of resowrces awilnbie
for undergraduats stucents, induding competitions,
internships, and carser-planning information to kelo
you navigete the edumtion-te-employment: pak by
in aparzy. The rollowing is & partisl Est of the
‘undergracuste activities and programs that are.
‘offered. For 8 complete listing, visit our Energy MNaton
Eduration and Workforce DEveloDmant website:
ensrgy.gov,/sere/edarotion

Competitions

Bgtler Bulldmgs Case Competition

showcass Seir ideat fo 2 pancl of judges, allowing the toans
0 mieracd dowdly wid mdusicy and govemnment leaders.
Bacoms a paxt of the next peoemation of smginesrs,
unn'qnmrmﬂpull:ymhnm:lnnm!j

EETE_EMETTY. POV, M pmetion

Mational Clean Energy Business Plan

The Mational Clean Encrpy Busimess Pl Copmpefiion 5 gopld Joad
desdigned to buld regoml oetwods of smdent-focesed 0. o,
business creation commats across the country. Six rogional

orpaniraticns wee fonded under #e competities o hold  Solar D
clean apargy busingss plan competitions, which zm open to The Solar!
corsady smolled undergadues and graduas shdents. 1
Winnsrs of the regional comterts will receive SL00,000 tp  That prome
fund fher business plans 2nd 2 chance to compeie @ e EROleE
national comiest o

Internships

Science Undergraduate Laboratory

Internships (SULI) Program
Am you inkrested i 2 Scisncs, Tochnology,

Tribal Energy Program Internships

Looking for a summer inkrmship? The Trital Enargy
Progam offén techuical project intemmihips at Sendia
Maticea] Laberatories (SWL). There, imtemns will immorsa

thamsalves in collsborative work with SHL's remswabls
snergy stff, Natve Amarican iribes intarssted in moswable
sysisnm, and SNL's Amarican Indion Crutrsach Commities.

DISTAMCE-Solar Program eere energy.gow bl nergy intemships. g

The DISTANCE-Sclwr Progam

Thnpngrnlulmﬂn-ihythnSulﬂ'EmﬂwTo:hnlngﬂl
Dﬁnlﬂhﬂﬂuﬂnﬂgodo{plﬂ;mgmrhmmd
mmocition @ Science, Teckmology, Engimeermg, and
Mathematics programs, whils heipmg o meko sohr cost
competitve.
o g WK LIm
Clean Cities Internships
ix.hwu.lhhmmﬂﬂnmwmtmﬂlﬂnm&lnl
coalitions
. . = . fres eoargy wsessments of small- and medinm-swed

athvanced whicle technologies and potantial for

e Tkl el ot and mmm:bﬂ:;yuppwmmbommm
stakabolder in the commmmity o plan svents, anshes dats, mnprovs produstiviy, SEDNEY:...
L Ry mpmmpmml eene_snergy.gow/ manufociuning, tech_ossistonce/focs. htmi

through secial media and pubic relatioms. Pt [fraes; bop torbortom) MREL mmargy.pev; (bock, top i bottor)]
RS, WMM.ummmJ\hf gy gov, DOE Pintevist, AREL

For more information, wisit
energy. gov/eerefedscation

EOR/TE-UT ® Apell A
T 8 Wb e . . A CON AR 1 S T gt s SR T S



National Clean Energy Business Plan Competition — . scoarmment or Energy Efficiency &

ENERGY Renewable Energy

National Competition

NATIONAL CLEAN ENERGY About the NCEBPC
' " BUSINESS PLAN COMPETITION ¢ 600 teams involved in 2012-
U.S. DEPARTMENT OF ENERGY 2013 NCEBPC

More than 55 startups

incorporated
55 patents and disclosures

The National Clean Energy Business Plan Competition is a student-
led competition comprised of six regional competitions,
culminating in a National Competition in June.

have been filed

e  Western Southwest Region (deadline: February 21, 2014) — Rice Business 89+ jobs created
Plan Competition run by Rice University More than $19|V| in
e Southeastern Region (deadline: February 14, 2014) — ACC Clean Energy follow-on funding
Challenge run by University of Maryland ¢  Over $700k in prizes across the
e Eastern Midwest Region (deadline: varies by state, check here for more country for participants

information) — Clean Energy Trust Clean Energy Challenge run by Clean

Energy Trust
e Western Midwest Region (deadline: February 24, 2014) — CU Cleantech

Student Startups
New Ventures Challenge run by University of Colorado-Boulder
* Northeast Region (deadline: February 28, 2014) — MIT Clean Energy Prize
run by Massachusetts Institute of Technology
*  Western Region (deadline: March 4, 2014) — First Look West run by Industry & Universities &
Investors Researchers

California Institute of Technology

90 | Innovation & Commercialization eere.energy.gov



http://alliance.rice.edu/rbpc.aspx
http://alliance.rice.edu/rbpc.aspx
http://www.accnrg.com/
http://www.accnrg.com/
http://www.thecleanenergyexchange.org/Clean-Energy-Student-Challenge-2014/
http://www.thecleanenergyexchange.org/challenge/detail/Clean-Energy-Student-Challenge-2014/
http://www.thecleanenergyexchange.org/challenge/detail/Clean-Energy-Student-Challenge-2014/
http://nvc.cucleantech.org/
http://nvc.cucleantech.org/
http://nvc.cucleantech.org/
http://nvc.cucleantech.org/
http://nvc.cucleantech.org/
http://nvc.cucleantech.org/
http://cep.mit.edu/
http://cep.mit.edu/
http://flow.caltech.edu/
http://flow.caltech.edu/

I nternshlps U.S. DEPARTMENT OF Energy EﬂICIE.‘nCy &

ENERGY Renewable Energy

Science Undergraduate
Laboratory Internships (SULI)

Program The Office of Science offers research
1 _ experiences for undergraduate students at
o —

the DOE National Laboratories. Interns in
3 - the SULI Program will perform research
under the guidance of laboratory staff
scientists or engineers, assisting on
projects related to ongoing programs.
There are internship openings at most of
the U.S. national laboratories.
science.energy.gov/wdts/suli

91 | Innovation & Commercialization eere.energy.gov



Federal Energy and Manufacturing

Energy Efficiency &

Education and Workforce Training ENERGY | renewable Energy

Listings of Energy and
Manufacturing education and
workforce related programs
across the federal government
iIncluding DOE programs and
activities.

Enerqgy.gov/eere/education/federal-energy-and-
manufacturing-workforce-training-programs

92 | Innovation & Commercialization eere.energy.gov


http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
http://energy.gov/eere/education/federal-energy-and-manufacturing-workforce-training-programs
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Resources and Useful Links Energy Efficiency &

Renewable Energy

Education and Workforce Homepage
Energy.gov/eere/education/education

Competitions
Energy.gov/eere/education/competitions

Internships
Enerqy.qov/eere/education/find-internships

Federal Energy and Manufacturing Workforce Training Programs

Enerqgy.qov/eere/education/federal-energy-and-manufacturing-
workforce-training-programs
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Energy Efficiency &

Renewable Energy

5. Conclusions and Next Steps

#Energy101
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Energy 101 Dialogue 1# Conclusion Energy Efficiency &

Renewable Energy

The ask: What do we need to increase efforts and access to energy
education in the nations universities and community colleges?

The takeaway: The answers, and best practices reside with the energy
education community.

#Energy101
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Energy 101 Dialogue 1# Next Steps Energy Efficiency &

Renewable Energy

Next Steps: Finding ways to engage with you and get your
iInput!
Energy 101 Initiative website
Energy.gov/eere/energy101
Energy 101 Inbox: Energyl01@ee.doe.gov
Energy 101 Dialogue Series (Fall 2014):

Next Dialogue will concentrate on institutional issues
surrounding the creation of energy minors and majors

Energy Literacy Virtual Town Hall- August 5t

Energy.qov/eere/education/events/power-collaboration-
national-enerqgy-literacy-virtual-meet
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