KidWind

PROJECT

2024 REcharge Academy
Resources Guide

=~ w— -

Fairbanks, Alaska
June 9 - June 14, 2024




Thanks to our Partners!

OREAP [

UNIVERSITY
Renewable. Energy s ALASKA
AIaSka Pl’OjeCt Many Traditions One Alaska

2024 REcharge Academy Sponsors

Orsted &
Invenersy RWE CT CI

&

Pattern @ OnwardEnergy

eeeeeeeeee

" Vernier® APEX

CLEAN ENERGY

CCCCCCCCCCCCCCCC




Monday, June 10 Ki dWi n d

Energy Landscape General & Alaska PROJECT

MIXING ACTIVITY! - MACGYVER WIND POWER (Mike & KW Team)

Let’s get to know our friends and colleagues from all over the U.S.. This session covers how a
windmill captures the energy of the wind and transforms it into usable mechanical energy. This is
the basis for understanding modern wind turbines.

Macgyver Wind Energy
e MacGyver Wind Power

Amazing Old Windmills

e Dutch Windmills
e Dutch Sawmill
e Detailed Tour about Living in a Dutch Windmill

The Boy Who Harnessed The Wind

e Book
e |Info, Ted Talk, Netflix Movie

INTRO TO ALASKA ENERGY (Tyler Katzmar)

This session will introduce the history of energy extraction and use in Alaska, the energy
“ecosystems,” and discuss some energy justice considerations in the state. This will set the stage
for thinking about microgrids in Alaska and around the world.

e Presentation
e Look up your state’s info at EIA.gov and your state Energy Office

ENERGY EFFICIENCY (Colleen Fisk)

This session will introduce you to the AK EnergySmart curriculum with hands-on activities focused
on electricity and heat. Energy efficiency is the first fuel. The cheapest and lowest carbon energy
is the energy you don’t use.

° Presentation
e Poniie electricity monitor

e  Electricity Calculator

THE COLD CLIMATE HOUSING RESEARCH CENTER (CCHRC)

CCHRC is a nonprofit corporation created to facilitate the development, use, and testing of
energy-efficient, durable, healthy, and cost-effective building technologies for people living in
circumpolar regions around the globe.

FIND MORE DETAILS ON THE CCHRC HERE.



https://storage.googleapis.com/kidwind-production/683f798780104708b2a2f1f6e1535f4d-https_v5.airtableusercontent.com_v1_15_15_1680228000000_GtPdNMOJpQI-0CPzh8pAQg_-_ojgnPZmJcqx1PM_2eVyC3o-lNqGTv_CjdHS4cXW7EMfL7vQGvWPWOSdtQp00s65fRQyfaWNMrhGVsaUr04KmhuOQxMd8cjdhats3kn_nk_FI1V6k5i__qi52oyJnpaqiaSqV0_x6D6BLl03I5-suI
https://www.youtube.com/watch?v=9O6QvXIGHFk
https://www.youtube.com/watch?v=Q6FxG3ll-lw
https://www.youtube.com/watch?v=3STOY9DEi2s
https://www.amazon.com/Boy-Harnessed-Wind-Young-Readers/dp/0147510422/ref=sr_1_2?crid=1EBHT52SNFKG3&dchild=1&keywords=boy+who+harnessed+the+wind+book&qid=1605977035&sprefix=boy+who+har%2Caps%2C176&sr=8-2
https://en.wikipedia.org/wiki/The_Boy_Who_Harnessed_the_Wind
https://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_wind?language=en
https://www.netflix.com/title/80200047
https://docs.google.com/presentation/d/1Ry7fGFbb7qwaStVGUXO-nLu2aWKQjZdB/edit?usp=sharing&ouid=118088424601125085881&rtpof=true&sd=true
https://www.eia.gov/beta/states/overview
https://akenergysmart.org/
https://docs.google.com/presentation/d/1LQDhNnyg_03TaYFGIfkNmDr-QpEDQD-S/edit?usp=drive_link&ouid=118088424601125085881&rtpof=true&sd=true
https://www.amazon.com/Poniie-PN1500-Electricity-Electrical-Consumption/dp/B07VPTN8FZ
https://akenergysmart.org/electricity-calculator/
https://cchrc.org/

Tuesday, June 11 Ki dWin d

Power Grids & Microgrids PROJECT

ELECTRIC GRID OVERVIEW (Daisy Huang - Associate Professor of Energy)
Introduction to electric grids and microgrids, with an Alaska focus. What is the Power Grid? What
is a Microgrid? What makes AK different and challenging?

Presentation

EXPLORING POWER GRID CLASSROOM PROJECTS (KidWind Team)
How can we help students understand and explore the complexities of the power grid? We will
explore innovative hands-on projects you can use with your students to explore the power grid.

Draft Power Grid Activity Shared By Mike

RESOURCE FOLDER

This folder contains a draft of lessons that relates to the microgrid activity you started on
Monday. There is A LOT here. Some details on the coding of the folders.

Folder Coding D1.1 = Day 1/ Activity 1

We assume each day is about a 2-hour block. That may not be right for your situation. There may
be more than one activity on each day - but our timings are a bit of a guess!

Documents you may find in each folder include:

TG - Teacher Guide
SG - Student Guide or Handout
PPT - PPT to help guide you and/or to use with your students

These are some guides on the Power Grid Pilot Project - A bit dated
e Teacher Padlet - Empowered Design
e  Student Padlet - Empowered Design

Videos on how to do this project

CONTINUE POWER GRID PROJECTS CLASSROOM ACTIVITIES
We will keep working to build our mini power grids and explore some power grid lessons, simulations and
other tools.

What is the Power Grid?
There are like 100s of basic videos on the power grid -- | am not sure it is exciting for any
kids...but here are a few that are OK.

Electrical Grid 101 : All you need to know!
How does the Power Grid work?

How does the Electrical Grid Work?
The Great East Coast Blackout!



https://docs.google.com/presentation/d/1yyrHSScL2J6sElcHpHZ_le94fCK0wg3F/edit?usp=sharing&ouid=118088424601125085881&rtpof=true&sd=true
https://www.dropbox.com/sh/5pv4n2wm2suzdev/AAAaImg3aRG464eRfwgJ9-1Ha?dl=0
https://padlet.com/liz299/PGExplorations
https://padlet.com/liz299/powergrid
https://vimeo.com/showcase/7686397/
https://www.youtube.com/watch?v=nbPmsBmo03Y
https://www.youtube.com/watch?v=v1BMWczn7JM
https://www.youtube.com/watch?v=38EEmWHI0C8&feature=emb_title
https://www.youtube.com/watch?v=nd3teNgUq8E%20%20
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Power Grid Websites
Good for background data on power generation and and real time grid data!

Map of Power Plants

US Dept of Energy Local Energy Data
Map of US Wind Turbines

Real time Power Grid Data from BPA
Understanding - Power Grid Inertia

Real Time Data Websites

US EIA WEBSITE -- TOTAL US GRID DATA
Cal lsO

NY ISO

NE ISO

MidWest ISO

PJM ISO

Power Grid & Other Simulators

PhET - DC Circuit Sim
Power Grid Balance Sim
Power Grid Flow Sim

PBS Power Grid Lab

Smart Grid for All Simulator
Marine Energy Sim

Power the Grid Game

DARKSKY!

A fictional city has experienced a widespread blackout. You are an investigator charged with
determining which factor(s) caused the blackout and what are immediate fixes and long term
prevention measures.

https://darksky.mste.illinois.edu

TOUR THE ALASKA CENTER FOR ENERGY AND POWER

ACEP works with Alaskan communities and industries as leaders establishing the energy systems
of the future. Alaska’s remote off-grid systems present unique problems to generation,
distribution and resource integration that have spurred microgrid innovations for decades.

Power Systems Integration Lab
e  Check out what they do at this lab here.



https://www.carbonbrief.org/mapped-how-the-us-generates-electricity
https://www.eere.energy.gov/sled/#/
https://eerscmap.usgs.gov/uswtdb/viewer/#3/37.25/-96.25
https://www.eia.gov/beta/electricity/gridmonitor/dashboard/electric_overview/balancing_authority/BPAT
https://www.nrel.gov/news/program/2020/inertia-and-the-power-grid-a-guide-without-the-spin.html
https://www.eia.gov/beta/electricity/gridmonitor/dashboard/electric_overview/US48/US48
http://www.caiso.com/Pages/default.aspx
https://www.nyiso.com/real-time-dashboard
https://www.iso-ne.com/
https://www.misoenergy.org/markets-and-operations/real-time--market-data/real-time-displays/
https://www.pjm.com/markets-and-operations.aspx
https://phet.colorado.edu/sims/html/circuit-construction-kit-dc-virtual-lab/latest/circuit-construction-kit-dc-virtual-lab_en.html
https://www.next-kraftwerke.com/virtual-power-plant-vpp-simulation/?lang=en
https://credc.mste.illinois.edu/applet/pg
https://www.pbs.org/wgbh/nova/labs/lab/energy/research
https://gridconstruction.smartgridforschools.org/
https://www.etipocean.eu/ocean-energy-game/game/index.html
https://claudioa.itch.io/power-the-grid
https://darksky.mste.illinois.edu/
https://drive.google.com/file/d/1Srh4AAvwZt54J0pzItE79-C6dEJouoxR/view

Wednesday, June 12 . ° °
Wind, Solar, Hydro, & Storage !,gloqE‘CATIInd

GROUP 1: UAF POWER PLANT TOUR

This new $255 million dollar combined heat and power plant began supplying all electricity and heat for
the UAF campus in February 2020. It has been designed to handle at least 25 years of projected growth on
campus. This example of a local microgrid was built with efficiency in mind.

Combined Heat & Power Plant website

GROUP 2: ACTIVITY BREAK-OUT
Explore a wind-focused project that best fits your student population. Options will include Sail Cars
(elementary), Fireflies (elementary) and Homebuild Generators (middle/high). Lesson & generator links

below!
° Firefly Lesson
° Sail Car Lesson
° Homebuild Generator (simpleGEN) from Vernier
° Simple Generator Manual

EXPLORING SOLAR ENERGY IN YOUR CLASSROOM

We will take some time to better understand solar energy and then do a solar Scavenger Hunt, build some
solar fountains and then explore what it takes to site a solar array. Please find KidWind’s solar activities
linked below!

Solar Scavenger Hunt Activity
Solar Fountains Activity

Solar Town Activity

Solar Cork Activity

CLASSROOM WIND TURBINES & MINI KIDWIND CHALLENGE (MIKE & KW TEAM)
Teachers will construct and explore a variety of different classroom wind turbines and do activities
that explore basic turbine functionality.

We will also hold a condensed version of a KidWind Challenge here with all of you!
Classroom Wind Turbines
Some kits we showed are below!

e Advanced Wind Energy Kit
e KidWind Mini
e Firefly



https://www.uaf.edu/campusmap/for-visitors/buildings/combined-heat-and-power-plant.php
https://drive.google.com/file/d/1-war0Kfm_46XsEMyZNRp-NJ02KwpFavT/view?usp=sharing
https://drive.google.com/file/d/1fuCIXa-ZftSIUAaRTUWfloxUxSNLLopw/view?usp=sharing
https://www.vernier.com/product/kidwind-simplegen/
https://www.vernier.com/files/kidwind/simplegen_manual.pdf
https://drive.google.com/file/d/1d5JDENJDEoPoUX9oyFfTTP1uWU7ylGxR/view?usp=sharing
https://drive.google.com/file/d/1LvQSg7ej-O-bvZgQC5XsrXh_dEvyf0xk/view?usp=sharing
https://drive.google.com/file/d/1h-lzFrAart4-4WoiBUO-qVypFnDAcowF/view?usp=sharing
https://drive.google.com/file/d/1Tzjn71vDgbSc_l36nUKfs8srNIaR7rX3/view?usp=sharing
https://www.vernier.com/product/kidwind-advanced-wind-experiment-kit/
https://www.vernier.com/product/kidwind-mini-wind-turbine-with-blade-design/
https://www.kidwind.org/gear/product/rec7bXN4pjw6k5sl3
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Our fearless REcharge Instructor Dick Anderson from WI has made some nice videos around some
basic classroom wind turbines.

Beginner Wind Power to Mechanical
Intermediate Wind Power to Mechanical
Beginner Wind Power to Electrical
Intermediate Wind Power to Electrical
Advanced Wind Power to Electrical

Other Resources

Some Blade Making & Testing Tips (PNG Image)
Measuring Voltage Using a Meter (PNG Image) VIDEO // KW VIDEO LIBRARY

Learn Wind (PDF) - Dated but Good
Science Fair Wind Power (PDF) - Dated but Good!
Measuring your Blade Pitch Video

WindWise Lessons

e Lesson #10 - Which blades are best?
e Lesson#11 - How can | design better blades?

KidWind Challenge

Learn about KidWind's flagship competition, the KidWind Challenge - our hands-on design
celebration that engages students through the lens of wind and solar energy. Student teams
design, construct, and test small scale wind turbines and solar structures at events all over the
world.

Some videos to give you an idea of what happens at a Challenge:

2022 KidWind Challenge San Antonio & related Article
The KidWind® Challenge (2018, Vernier)

2019 Kansas KidWind Challenge (ENEL

2019 Penn State KidWind Challenge

2017 UNC Coastal Studies KidWind Challenge

KidWind Online Wind Challenge

KidWind Simulation Challenge - DETAILED WEBINAR



https://www.youtube.com/watch?v=Y4r7OwlzVzo&feature=youtu.be
https://www.youtube.com/watch?v=BLq6v2Vsk-o&feature=youtu.be
https://www.youtube.com/watch?v=CIFebGfPjXk&feature=youtu.be
https://www.youtube.com/watch?v=lm5C3Y6H-1w&feature=youtu.be
https://www.youtube.com/watch?v=lfyzsziV2U4&feature=youtu.be
https://www.dropbox.com/s/yj4f3fxjm6bdyjk/making%20better%20blades.png?dl=0
https://www.dropbox.com/s/a9ppsf7mvh5q3gg/Using%20a%20Multimeter.png?dl=0
https://www.youtube.com/watch?v=zb7WHaL_dz8
https://vimeo.com/showcase/7800962
https://www.vernier.com/files/kidwind/learn_wind.pdf
https://www.vernier.com/files/kidwind/science_fair_wind_project_manual.pdf
https://vimeo.com/23227643
https://storage.googleapis.com/kidwind-production/628ed6a76e724a3c92c59b958f06056d-https_dl.airtable.com_.attachments_0c1564c955692c362da2354d3ded37cc_46c142a8_Lesson10.pdf
https://storage.googleapis.com/kidwind-production/f8e89f5baa4c4371b1e4d473637c72b7-https_dl.airtable.com_.attachments_84b26d0a44c8e0f4a67691c608b3397b_131bc294_Lesson11.pdf
https://www.newsy.com/stories/students-build-wind-turbines-in-competition-on-clean-energy/
https://www.linkedin.com/pulse/2022-national-kidwind-challenge-michael-arquin/
https://www.youtube.com/watch?v=aRKCjr1o5wc
https://www.youtube.com/watch?v=WWyem_N7CCU
https://www.youtube.com/watch?v=44Tu_Iep76I
https://www.youtube.com/watch?v=X4InN3scDWc
https://www.kidwind.org/online-challenge/wind-turbine/prepare
https://www.kidwind.org/online-challenge/simulation
https://us02web.zoom.us/rec/share/-rDzAxxFJuceJTgGCSk33wjgxfj74GN6SDX1Cg2GnvENM0AcsSxZPgVP5aOYriMq.TgTpiO6RVblItLkO

Thursday, June 13 KIdWind

PROJECT
Food Energy Nexus & Geothermal

FOOD ENERGY NEXUS (Colleen Fisk)

95 percent of Alaska’s food is imported. Biomass and geothermal are already used in a few places
in Alaska for low-cost energy for heating greenhouses, but there is opportunity for more
combinations of clean energy and food growing to improve food security. This session will also
include discussion about carbon credits and a hands-on activity from AK EnergySmart.

e  AKES Activity - Value of a Tree
e Presentation

CHENA HOT SPRINGS & GEOTHERMAL TOUR

Check out the Chena Hot Springs website here.

Other Resources:
e Folder for files on USB



https://akenergysmart.org/lesson-plans/value-of-a-tree/
https://docs.google.com/presentation/d/1M9R__e11BRhBqd07e2KtiDQbdc1aPAu9/edit?usp=drive_link&ouid=118088424601125085881&rtpof=true&sd=true
https://chenahotsprings.com/
https://www.google.com/url?q=https://www.dropbox.com/scl/fo/uzxmbdhopjeqdqucrql30/AOekdhJQSvny5hgQdOdFvzI?rlkey%3D4g4k0i1wqiz8aunl3vqjaio9s%26dl%3D0&sa=D&source=editors&ust=1720984836406471&usg=AOvVaw05IF87K_HQKumTNim3j8xY

