
Teacher Guide 
 

Renewable Energy: Building Solar & Wind Systems 
 

NEW FOR 2025-2026! 

★​ An alternate mission-focused version of the student workbook has been developed featuring an actual 
renewable energy project completed by Engineers Without Borders   allowing students to connect this lab to 
the real world. The alternate workbook is linked in this guide in the Teacher Notes section below. 

★​ Clarified wiring configuration for different models of solar PV panels 

PLANNING FOR THE CHALLENGE: 
SUGGESTED LESSON PLAN - 50 minute periods 

Total Time ~100-130 minutes 
●​ ~43 minutes to watch the lab introduction video (MAIN LAB portion) 
●​ ~45-50 minutes to design a hybrid wind and solar structure and circuit 
●​ ~10-20 minutes for students to  test their structure and record results 
●​ ~0-15 minutes for a  closing activity or discussion 

 
Optional Extensions 

●​ Extension Video: Power Grid ~20 min video 
●​ Multimeter, Series/Parallel Circuits  

 
(Note: An optional 30-45 minutes can be scheduled to do a Wrap-Up and QA with an Engineer and College Mentor at 
Teacher's discretion). 

Hook / Essential 
Question 

How can we design clean energy solutions that meet the needs of their users? 

Resources to 
Have Ready in 
Class 

ET Renewable Energy Kit materials can be found at the end of this document.  
 
Additional Items to Consider Having on Hand:  

●​ For creating the  building structure:  
○​ Scraps of cardboard 

 
NOTE: Some sites referred to in the workbook may be blocked by school internet protocols. 
Please request admin access for the sites below in advance so that you students will have access 
before they begin working through the student workbook/worksheet 
 
Extractable Power from Solar Panels 

●​ https://pvwatts.nrel.gov/pvwatts.php  
 
(Optional- If completing Extension  #3) Power Grid 

●​ https://www.next-kraftwerke.com/virtual-power-plant-vpp-simulation/?lang=en  
●​ https://credc.mste.illinois.edu/applet/pg  

 
The videos below should be unblocked for teachers-only if presenting the student workbook to 
the whole class OR for all students if they are completing the student workbook on their school 
devices 
 
Main Workbook 
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https://pvwatts.nrel.gov/pvwatts.php
https://www.next-kraftwerke.com/virtual-power-plant-vpp-simulation/?lang=en
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●​ https://www.youtube.com/watch?v=1kUE0BZtTRc  
●​ https://www.youtube.com/watch?v=EYYHfMCw-FI  
●​ https://youtu.be/xKxrkht7CpY?si=yPyLcfFAIqPEgvXS  

(Optional- If completing Extension #3) 
●​ https://www.youtube.com/watch?v=VbRvBhLWxyQ  
●​ https://www.youtube.com/watch?v=9eAFEU7pMwU  

If completing the alternate Engineers Without Borders USA Mission version: 
●​ https://youtu.be/UPKSl9cjSW8?si=fD95715bgNMJN99q 

Optional 
Pre-Work 

●​ Watch the first 5 minutes and 31 seconds of Engineering Tomorrow: Renewable Energy 
Intro Video (found on the Engineering Tomorrow website on the Renewable Energy page) 
either as a class or assign background section as pre-work. 

●​ Work through slides 1-7 in the Student Workbook. 

Class #1 ●​ Watch the Engineering Tomorrow: Renewable Energy Intro Video (found on the 
Engineering Tomorrow website on the Renewable Energy page) and have students work 
through associated questions in the workbook or abridged worksheet as appropriate. 

●​ Student teams begin to design their hybrid wind and solar structure 
Research designs, review materials, generate an initial design concept and describe  in their 
workbook or abbreviated worksheet (1 workbook or worksheet per team suggested) 

Class #2 ●​ Student teams finish assembling their initial design and test it 
●​ Students modify their design for improved performance and make changes as needed 
●​ Students measure the performance of their cell by determining how much voltage it can 

produce using the provided LED color chart 
●​ Student teams summarize and reflect on their final cell design and performance  in the 

workbook or worksheet 

Possible 
Extension 
Activities 

Choose from our variety of possible extension activities (20 mins). Detailed instructions can be 
found in the student workbook. 

●​ Learn how to use a multimeter to measure circuits 
●​ Combine multiple solar cells in series and parallel circuits to make a solar panel or run a 

fan, and measure the voltage in your circuits using a multimeter 
●​ Use an online simulator to understand the concept of a power grid 
●​ Make larger blades for your wind turbine to capture more wind and integrate gears to 

make your generator spin faster to generate more voltage, and measure it with a 
multimeter 

Possible Closing 
Questions and 
Activities 
 
Part of Class #3 
 

●​ Class Discussion Question: As the nation transitions to cleaner energy sources such as 
wind and solar energy, how can engineers make sure that these types of energy are 
accessible and powerful enough nationwide and worldwide? 

●​ Watch the recorded Renewable Energy  keynote speaker, Alex Coleman, a civil and 
environmental engineer and business woman who speaks about her career in engineering 
construction and the renewable energy sector (found on the Engineering Tomorrow 
website on the Renewable Energy page)  
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https://www.youtube.com/watch?v=1kUE0BZtTRc
https://www.youtube.com/watch?v=EYYHfMCw-FI
https://youtu.be/xKxrkht7CpY?si=yPyLcfFAIqPEgvXS
https://www.youtube.com/watch?v=VbRvBhLWxyQ
https://www.youtube.com/watch?v=9eAFEU7pMwU
https://youtu.be/UPKSl9cjSW8?si=fD95715bgNMJN99q
https://engineeringtomorrow.org/labs/renewable-energy
https://engineeringtomorrow.org/labs/renewable-energy
https://credc.mste.illinois.edu/applet/pg
https://engineeringtomorrow.org/labs/renewable-energy
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INTRODUCTION TO ENGINEERING TOMORROW:  

●​ Click here to see an introduction of what Engineering Tomorrow can do for your students.   

INTRODUCTION TO THE ENGINEERING DESIGN PROCESS:  

●​ Students should complete the Engineering Design Process Introduction Activity before starting the lab  
○​ NOTE: This activity only needs to be completed before the student’s first ET lab, not repeated 

for every lab. 
 
TEACHER NOTES:  

●​ Students will work through the Renewable Energy Student Workbook, the NEW EWB Mission 
Student Workbook or the Abbreviated Student Worksheet.  

○​ When assigning this lesson on Google Classroom, first make a copy of the slides to save within 
your Google Drive, then assign so that each student has their own copy.  

○​ The workbook and worksheet are designed to be interactive so that students can type directly 
into the files.  It is suggested that the workbook or worksheet  be completed over a few class 
periods (as the information is delivered to students). 

○​ Students may work individually or within groups (at the discretion of the instructor). 
●​ The solar cells can be fragile, therefore, as a precaution to ensure the soldered wires remain intact, it is 

recommended to place a piece of masking tape over the connections on the back of the cell as 
additional support for the wires.  

●​ There are 3 different brands of solar cells that may be included in your kit. The student workbook 
explains how to wire each option and those instructions can also be found here. 

●​ Time stamps for sections of the introduction video can be found here. These timestamps are also 
listed throughout the Student Workbook and Abbreviated Student Workbook for reference while 
completing the lab.  

 
ASSESSMENT:  

●​ Informal assessments can be completed by looking at the reflection slides within the Student 
Workbook  and/or the discussion questions in the Abbreviated Worksheet.  
 

●​ Answer Keys can be found  here for: 
○​ Abbreviated Worksheet Answer Key 
○​  Student Workbook Answer Key  
○​ EWB Mission Student Workbook Answer Key 

 
TROUBLESHOOTING TIPS: 

●​ If the material is not listed on the material cost slide, the teacher gets to decide the pricing 
●​ For Solar Troubleshooting: 

○​ Make sure the structure is directly facing the sun. 
○​ If it is not completely sunny outside, the solar panel might not obtain enough energy to power 

the turbine. Try this lab on a sunny day in the early afternoon for best results. 
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https://www.youtube.com/watch?v=hgAX78g2M88
https://docs.google.com/presentation/d/1aBOgalGiRTa2zVILvACqz9ccBupsXQrUNynZx957H70/edit?usp=sharing
https://docs.google.com/presentation/d/1_2OWW5rUWRibabBP_nnmtVXBbCVbWmowqkIag0PUpPk/edit?usp=drive_link
https://docs.google.com/presentation/d/1k5QeFreZgQ1K9WkNqehcII8-hn6pm_S89Cyts1eerr0/edit?usp=sharing
https://docs.google.com/presentation/d/1k5QeFreZgQ1K9WkNqehcII8-hn6pm_S89Cyts1eerr0/edit?usp=sharing
https://docs.google.com/document/d/16FmlTaGpLeG4xiXGd5--bQNdIfuzpKvPtn_x4S5OLLk/edit?usp=drive_link
https://docs.google.com/document/d/1J0HBk506_aB9ce6TuQvTjFWlHu3NRCsoDzn64uEvt9Q/edit?usp=sharing
https://docs.google.com/document/d/1B9A_oC9e8ABkSie58pwM4LrVXo2dL9quDB8FP6ZYEBg/edit?usp=sharing
https://docs.google.com/document/d/1Bb-3QRg9l3ITezw12iFTYxgdXheoJyQLVC4awofPS3k/edit?usp=sharing
https://docs.google.com/document/d/1RJDW9aJKij0gyC3cXGpxIBTJ_ZFNRFZ2KCiIvsPUmBs/edit?usp=drive_link
https://docs.google.com/document/d/1Dupc7XZXqWXA0HJTsCZgETvZgPk4EqoUVoR6dbTfv3g/edit?usp=sharing
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○​ Shadows will also affect the solar panel. 
●​ For Wind Troubleshooting - if the student’s LED isn't lighting up: 

○​ Test both the fan and LED with an AA battery individually, make sure the positive goes to the 
positive and negative to negative. This will help determine if the LED or motor just isn’t working 

○​ Double check wiring connections 
○​ Try reversing positive and negative connections on the LED/motor 
○​ Make sure the fan is spinning/try to spin it the other direction. 

 
POST WORK:  

●​ Competition between students to see who had the cheapest turbine that successfully lit up the LED. 
●​ Potential discussion questions: 

○​ Is it realistic to have wind turbines powering individual buildings? What about solar panels? 
○​ What are potential barriers to institutions and households installing solar panels? 
○​ If you are interested, you can do more research into the growth of renewable energy and how 

much of the US and global energy consumption it makes up. 
 

LESSON SUMMARY: LESSON OBJECTIVES: 

In this lab, students are introduced to 
renewable energy, where they will learn 
about the benefits of renewable energy 
sources in contrast to the dangers of 
non-renewable energy sources. Students 
will learn how to build their own 
solar-powered and wind-powered turbine 
prototype, while trying to keep their costs 
as low as possible. This reflects how 
today’s engineers work to lower the cost 
of renewable energy sources in order to 
make them more appealing to the public. 
 
Curriculum Connections:  

●​ Environmental Engineering: using 
math, science, and engineering 
concepts to protect the living 
organisms on Earth 

Students will be able to: 
●​ Analyze real-world problems and use critical thinking skills in 

order to solve them 
●​ Explore & describe renewable energy 
●​ Design and build a solar-powered turbine 
●​ Design and build wind turbine blade prototypes 
●​ Collect and analyze data  
●​ Explain the engineering process as it pertains to their design 

 
Content Vocabulary/Terms:  

●​ Renewable Energy: energy extracted from a 
naturally-replenished source. 

●​ Power: the amount of energy transferred per unit of time that 
can also be thought of as the rate at which work is done. 

●​ LED: a light-emitting diode. For those who are unfamiliar with 
this, it can be thought of as a light bulb. 

●​ DC Motor (Generator): A rotary electrical motor that 
converts direct current electrical energy into mechanical 
energy (or vice versa) 

 
NEXT GENERATION SCIENCE STANDARDS: 

HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative criteria and 
constraints for solutions that account for societal needs and wants. 

HS-PS3-3. Design, build, and refine a device that works within given constraints to convert one form of 
energy into another form of energy 
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https://www.nextgenscience.org/sites/default/files/evidence_statement/black_white/HS-ETS1-1%20Evidence%20Statements%20June%202015%20asterisks.pdf
https://www.nextgenscience.org/pe/hs-ps3-3-energy
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HS-PS3-3. Design, build, and refine a device that works within given constraints to convert one form of 
energy into another form of energy 

MATERIALS: 

TEACHER’S KIT 

Materials will be distributed throughout the class. 

Item/Link Quantity Photo 

Spare Generators 3 

 

Spare Solar Panels 3 

 

Spare Jumper Wires 6 

 

Duct Tape 1 

 

Masking Tape 1 

 
 
 
 
 
 

 
 
 
 
 
 
 

Materials Cont.→ 
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https://www.nextgenscience.org/pe/hs-ps3-3-energy
https://www.amazon.com/gp/product/B0CH7ZC7JF/ref=ox_sc_act_title_10?smid=A2BWM8QI7O4H7Y&th=1
https://www.amazon.com/gp/product/B0C8T85TKL/ref=ox_sc_act_title_9?smid=ACEFNES6NJ5K0&psc=1
https://www.amazon.com/Crocodile-Alligator-Electrical-Insulators-Connection/dp/B09Y1FL8ZQ/ref=sr_1_2_sspa?crid=2ZBWSGJLJ9JEV&dib=eyJ2IjoiMSJ9.I8ucQ7QJ630TdfNvo0zOMuMzCAOjtrA4TetWbnrBhi61zZNLbeE2WEJGyGaA-YuOr6lH-dUy_la6DsXwnBrSsK4nhLzi-whtFyRM3KWxq-2ZZiCRNu0Nmw7WnQXJI7KIH22AeCHsgzZfmcVdygtcAeMo5S9Y3qXBUqB1GxxbY6zzvklywxK_uwj3RUBemSJnkR30p7cjwk-wgjjiVrOJ8xbYJKQB0vsa-Fccp5ywXHM.DcJfqu7DM_lYaryaDjP_crDVl1cztTcLMfBNMiF89q8&dib_tag=se&keywords=test%2Bleads&qid=1715268149&sprefix=Test%2BLea%2Caps%2C115&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/Original-Strength-Duck-Silver-394475/dp/B0000DH4ME?dib=eyJ2IjoiMSJ9.UfaG_lHBcEyeepeUcMIUHB1uN3gheI7YoNVVnMvWgQwBueDZfrm9iiOqHPbLe_SLY08fRcjwN34MU15BYErLiUzoNoff9ae73Lmxstgbh9E_PY65MuAax3xeo3KGeBkeWFlNZ-bxR4Zg5ZtDl2hWwTJBe9vGZVTemJukoQKahHtyHRSpRvkPxD5Y5fsG9SY3iq2zqXhrVXMC9NRaWYw1H-XWr6WiQ6OYMErGKrcl2CY.-yt0CEiMJ2mUlCs0_kzdiUlB-0IY2RjFqrgZKuWLghI&dib_tag=se&hvadid=557195538621&hvdev=c&hvlocphy=9016261&hvnetw=g&hvqmt=e&hvrand=18374057519876461038&hvtargid=kwd-570041832233&hydadcr=8375_13469708&keywords=duct+tape+on+amazon&qid=1724266308&sr=8-3
https://www.amazon.com/Scotch-Labeling-Bundling-Multi-Surface-Adhesive/dp/B00004Z49T?crid=38AA3KBDOC5TM&dib=eyJ2IjoiMSJ9.KRBS-JXaHeOX_VQ0c6HJv7mSvk4Z-YniNpcrq-Zha5YK2q_Sc_ur7EPR0QUYjqxjcxZLNWhJDcgzbnSfkwkPyVnwMTXhMsX_F557xV4xUwivXSDSM2f1S6OV5l1eDwD3WioTxkfvjbIeML1Wv6lzwnAjfpv5xSrLsbj7Dtvw0CG1R0tNxuDpFEZe5Zt5xRgJoBIgGhsLf4hhLMqcf6twuMi-IMCv9DCrps_Zb1DnInHaoVDU-SXsKw_U5Dd6x0KP1jXqZSIaXwJ1G8oIuuE13nexCSAIpNKUquenv3K8mNI.5RFPkkhfLjuiVDD5Tc1dVg4yGNiNwG7xGJkIJAqBRoU&dib_tag=se&keywords=masking+tape&qid=1744325904&sprefix=masking+tape%2Caps%2C137&sr=8-5
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CLASSROOM EXTRAS 

Item/Link Distribution Photo 

Scissor 1 for Every 10 Students 
 

Glue Guns 1 for Every Other Lab 
Group 

 

Glue Sticks ~2 Sticks per Lab 
Group 

 

6" Popsicle Sticks 
(sizes may vary) 

~60 Sticks per Lab 
Group 

 

 
STUDENT KIT ITEMS 

1 kit: 3 students 

Item/Link Quantity Photo 

Turbine Blade 1 

 

Generator & Holder 1 

 

LED lights 4 

 

Solar Panel 1 

 

Jumper Wires 4 
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https://www.amazon.com/Scotch-Multi-Purpose-Stainless-Scissor-8-Inches/dp/B001BKFTB8?crid=26JZ5L8D90WA1&dib=eyJ2IjoiMSJ9.AuTb1rmIjozj-m8FDEc7PGbLdq1QO6urb7aqd6mSImyRMIHAD1u6_01aUz5rrxr0ObwRGcZ3kHnhrEHryYWJ8yLCIL0QdMAmMUKCKLU5W7G7Wlo3-Hba3xWwG5F-SvptJwfVi7rYw6TxL8RcXY4gCn_1mL8nxBgl43Eg9IhFHl7Jgt_FqkMGVTUAkETLE8q4KY2yzu6Jq8lhbWG45HQp12E8852KBAggzIjdsg9_aWeLP8qz3bXpkdD4EZtxNr6SiovnwT3I-BzT4ch-xly18uNZ6iD_CjbfmEprvZSqmQU.GanQIytgT5Cb3X3bKN2VWe3Js2efW6ERaaGD7vP-Yms&dib_tag=se&keywords=scissors&qid=1718840655&sprefix=scissors%2Caps%2C119&sr=8-9
https://www.amazon.com/Krightlink-Sticks-School-Crafts-Repairs/dp/B0BC878ZRG?crid=1YUBPH65CEVKQ&dib=eyJ2IjoiMSJ9.QYArds5F8uA_MgksoRB96El_iahp-Lts7EfqVOI4AjgHUZOpxgB1DoY23SFeO3eaIYSRAUZR-dpKLzJIA9kQNM-buGueeQKe5OL8gNsqe6_Q6pjhmwzrFvUlVGPLbzBups_W7wJViY8hIQC1CQvzZ6AuV7PBkbTUgTgcw2f5_KUdn2MisQRAQnYxts3hevx0amF0WxEIihwT4fNepbkymfSevROf4MQjgKVDeynCd26uYaFvitHFlum10goexHIq-cxIyhT6CVmlzYP-BT27wqNG2hfpmkJPQ8LlIkZkK7E.rhMpETuad70XsToLymz6q7a9I6lTVSExMGe0OktbwOM&dib_tag=se&keywords=hot%2Bglue%2Bgun&qid=1718840544&sprefix=HOT%2B%2Caps%2C115&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/Krightlink-Sticks-School-Crafts-Repairs/dp/B0BC878ZRG?crid=1YUBPH65CEVKQ&dib=eyJ2IjoiMSJ9.QYArds5F8uA_MgksoRB96El_iahp-Lts7EfqVOI4AjgHUZOpxgB1DoY23SFeO3eaIYSRAUZR-dpKLzJIA9kQNM-buGueeQKe5OL8gNsqe6_Q6pjhmwzrFvUlVGPLbzBups_W7wJViY8hIQC1CQvzZ6AuV7PBkbTUgTgcw2f5_KUdn2MisQRAQnYxts3hevx0amF0WxEIihwT4fNepbkymfSevROf4MQjgKVDeynCd26uYaFvitHFlum10goexHIq-cxIyhT6CVmlzYP-BT27wqNG2hfpmkJPQ8LlIkZkK7E.rhMpETuad70XsToLymz6q7a9I6lTVSExMGe0OktbwOM&dib_tag=se&keywords=hot%2Bglue%2Bgun&qid=1718840544&sprefix=HOT%2B%2Caps%2C115&sr=8-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&th=1
https://www.amazon.com/Popsicle-Crafts%EF%BC%8CHome-Projects-Classroom-Supplies/dp/B092CMPBPW/ref=sr_1_6?crid=10GYDR1FGROKI&dib=eyJ2IjoiMSJ9.6VVZrhSwAD2zNbbMo4aN5_NZ0fcudiA-ZkWiWcmJrLQfGhpdQQtc__nOPdFLtQ0z3N7oit_p1bf-5r9zsT3bTTLSWwxsd5rQH0xXA369h9rQHyK2qOy7L40ojPjBVRiT2eYacF9HDBmwFpRdM5gRw8PllFdE8l4vUXFgFj2A0qt4-oliHTR12j8SjQs31qnXolk6nHelO8JnjZTSg8RvBo7qzRTNPrpSS63HPsyP_nVA5xsnMo5OJXDIDX8GAD2m9GFyZdhVUKAGB0J2DFI9TSy_bYB79OazyyVIzNH31h8.iZjzH6dCAEJjxRg8HP-CMajB9ZH4IMMow-Rceo_2cig&dib_tag=se&keywords=popsicle+sticks&qid=1718830529&sprefix=popsic%2Caps%2C111&sr=8-6
https://www.amazon.com/Sntieecr-Mini-Generator-Motors-3V-12V-DC-Motor-Generator-Educational-Experiment/dp/B0922N8MCR/ref=sr_1_1?crid=1JNG7F1F1VYM5&dib=eyJ2IjoiMSJ9.acoscyhECHjjuNhXH5rbDr0BC4JggAjlTAyxjCjWNi9A4taNffOOT2gG31ecn9csBn9DbKHhJnZ8rgpzgNcqyx_SncRyXbghQtsUleBn4UJJ6zwE3RYM7N7c0k5rTL_l_eP59BZjUlIB-zdvcesNXZdVLgaEE2W6CqCz6a8QrVuFZ9VI_MonwJyHJoj_4TFi9xlE2ij8nxin58AwFzT30U1UGDwcG5Cn4ojRhCFhiVqoZGzPWIW3XcM-bnIXuXINHoUthWG9lCKUorB4Pjw60YBuolWBB6QZh4Xs2AKJFew.yfGAnSspjSUuBqu3pvDqEomsB7yF6yeMe-S70R3hC5Y&dib_tag=se&keywords=generator%2Band%2Bbracket%2Blab%2Bkit&qid=1718136691&sprefix=generator%2Band%2Bbracket%2Blab%2Bki%2Caps%2C192&sr=8-1&th=1
https://www.amazon.com/Sntieecr-Mini-Generator-Motors-3V-12V-DC-Motor-Generator-Educational-Experiment/dp/B0922N8MCR/ref=sr_1_1?crid=1JNG7F1F1VYM5&dib=eyJ2IjoiMSJ9.acoscyhECHjjuNhXH5rbDr0BC4JggAjlTAyxjCjWNi9A4taNffOOT2gG31ecn9csBn9DbKHhJnZ8rgpzgNcqyx_SncRyXbghQtsUleBn4UJJ6zwE3RYM7N7c0k5rTL_l_eP59BZjUlIB-zdvcesNXZdVLgaEE2W6CqCz6a8QrVuFZ9VI_MonwJyHJoj_4TFi9xlE2ij8nxin58AwFzT30U1UGDwcG5Cn4ojRhCFhiVqoZGzPWIW3XcM-bnIXuXINHoUthWG9lCKUorB4Pjw60YBuolWBB6QZh4Xs2AKJFew.yfGAnSspjSUuBqu3pvDqEomsB7yF6yeMe-S70R3hC5Y&dib_tag=se&keywords=generator%2Band%2Bbracket%2Blab%2Bkit&qid=1718136691&sprefix=generator%2Band%2Bbracket%2Blab%2Bki%2Caps%2C192&sr=8-1&th=1
https://www.amazon.com/Diffused-Lighting-Electronics-Components-Emitting/dp/B01C3ZZT2I/ref=sr_1_5?crid=2IPZH7R7AC39C&dib=eyJ2IjoiMSJ9.Jmv5py_V83o8Axc3xDuoR_SnPmyEgvRzCuOKv_1BI-IKh1fpglsAm5rUU_rEcw1kQIikZ8lO4ojqzQVe4-JbcTZXsChN_CKXAIJ6J-ISYFD1kpD4YzEivN9My2mYeApcdYmhmqi_uTQgT7d-UjtzOKxWuxoR1mS_23KUiWxKXjw1pbFYFAT1Trv95GTR1SZSCF9dVPezPDUraFYnobIzDkXdJF1bv1-mm4OEsS1YxCmw5JRhjdqaYyc56Yz7hWMjxHNMseIzyL4NiBEQTxMqUX99U7ziRkHoDEaQilaDalQ.us_Ei_-SliCA3gIZe0K28aTiMXVQxP-jD6AVwU3LUPQ&dib_tag=se&keywords=led+bulbs+tiny&qid=1718136166&sprefix=led+bulbs+tiny%2Caps%2C113&sr=8-5
https://www.amazon.com/Panels-Electric-Materials-Photovoltaic-System/dp/B0B8YHP7NR/ref=sr_1_5?crid=2L24MXOJB6D6Q&dib=eyJ2IjoiMSJ9.ptGpd7G1nKPxoCm2Kznwej1bZgWvz23VU3LJ7v8zW8MsblBcoCUL5HHVz9qT3YsOqFJXnxlHr--ACOT9tn944FjqXfvXq9HGdQKD3gerPpKPNda6bVy1Mj-NVAricPkgce5hl4Exwnew6geHhHSOAEkY3nE0uktFeYS9-Os7PUYxSMKZhBLFDJzSPEcaA5s7uNatttZYysPWvuCK3PMjkoEJQVHvIvU7wxi2LjVM5K7Kz_GKeTa1YuU8-5mWfQGNI870YhmLVs9uqpf6F5cnjBfMakCljjon_JYPjZyUOKU.zUeki83iPCB1WZvbqJ-CKEgfNdJ4_ATH4gPzdlePtfw&dib_tag=se&keywords=5v+mini+solar+panel&qid=1718136199&s=lawn-garden&sprefix=5v+mini+solar+panel%2Clawngarden%2C190&sr=1-5
https://www.amazon.com/WGGE-WG-026-Pieces-Colors-Alligator/dp/B06XX25HFX/ref=sr_1_7?crid=1OSQ96738F3OC&dib=eyJ2IjoiMSJ9.tjHxIQLJsk16_0YVtUGN6S6iuxj4sNk3ew3kIjjT561Skuc9-_Yd6Mvad3zdihdKS29E-YtxS_7X2MMco9fYpmGjNJMkXHf-DL2oWMottRRdsP9ETDOSYSwnvSPZoQ5df6a-4yisLUIQlBui6odbSZkcnL2gJIwLpn2x3R7pfbU6K71BBzxvsmjPzVeOOwDEPppHgF28-cl8OiQvrCWyCxCyfQuCYA8r28eUPY7CArG_KD2HajO7ovuPv3RmPCP7k7BX_Cd13ler6p6Mg8Brvka6L0QbshBShhdsB3ldL1Y.SsK2T5yq_3DUA35iZsdf0OOAHQRPN6E68sI8aElbvno&dib_tag=se&keywords=jumper+wire&qid=1718897489&sprefix=jumper+wire%2Caps%2C203&sr=8-7
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