
Innovating Solar Panels to 
Remotely Send Solar Energy



Define Problem 

Engineering Design Process:
• Innovate Solar Panels in order to access solar 

energy anywhere, at anytime of the day, no 
matter the weather.



Constraints & Criteria 
Constraints (Limitations and Conditions)
1. Cost of materials
2. Can not take up too much space
3. Needs to be able to remotely send 

energy to a certain place

Criteria (standards or features 
to be measured)
1. Transmitter having the ability 

to send solar energy over a 
distance remotely

2. Durability of the antennas
3. Distance, between antennas 

and transmitter while still 
being able to receive the 
microwaves



Research 

• Self made solar panels have proven to be less expensive than 
commercial panels, and can be personalized to your likings.

• There are two different ways to accomplish the remote 
transfer of solar energy. The electricity can either be sent as 
a microwave, or laser beam.

• Atmospheric occurrences such as clouds, and cloudy weather 
are not in space. Therefore, a solar panel located in space has 
the ability to acquire and transmit more electricity down to 
earth, unlike ones already on the earth.



Research

• The P.R.A.M. experiment is an experiment that solar engineers from 
the U.S. Naval Research Laboratory implemented. It is a pizza box 
sized solar panel in space that collects data for them to analyze so it 
can hopefully one day be enhanced enough to remotely send fuel-
free electricity from space to anywhere on earth!

• There are multiple types of current electricity (electric current). 
The one that all solar panels make is direct current. Direct current 
can be turned into alternating current with an inverter, so it can be 
used for many more appliances.



5 Vocab words you need to know

1. Feasibility: the possibility that can be made, done, or achieved, or is reasonable

1. Economical: avoiding waste or extravagance; thrifty.

1. Electric Current: the time rate of flow of electric charge, in the direction 
that a positive moving charge would take and having magnitude equal to the 
quantity of charge per unit time: measured in amperes.

1. Photovoltaic: Electricity of or relating to the photovoltaic effect.

1. Inverter: a device that converts direct current into alternating current.

https://dictionary.cambridge.org/us/dictionary/english/possibility
https://dictionary.cambridge.org/us/dictionary/english/achieve
https://dictionary.cambridge.org/us/dictionary/english/reasonable
https://www.dictionary.com/browse/photovoltaic-effect


Sketches and Concept Rubric 

Design 

Ideas
Cost of 

materials

Doesn’t 

take up 

a lot of 

space

Sends 

energy 

to 

specific 

place

Ability to 

remotely 

transfer 

solar 

energy

Durability How 

much 

energy it 

will send

Total 

Score

#1 3 3 5 5 4 5 25/30

#2 5 4 3 1 4 2 19/30

#3 3 3 5 5 5 5 26/30

#4 4 3 5 5 4 5 27/30



Materials 
• Lazy susan “16x42x2.5in.

• Paint stir stick, one and a half of a popsicle stick “12.5x1.1, “4.5x3/8in. “2.5x3/8in.

• Transmitter/mini smart router(that converts the solar electricity into microwaves) 
“2.88x2.88in.

• Duct tape

• Antenna “4x6.5in.

• Cord (micro USB ones)

• Chair base “15.5x15.5

• Scissors



Materials 
• Solar panel “4x7in.

• L.E.D.“1/3x3.25x6.75in. or “1/2cmx1cm

• Hot glue and hot glue gun

• Metal bin “10x7in. (optional)

• Sunlight

• Soldering gun

• Cardboard folder” 12x19in

• Foil about ”15x22in

• Scotch tape



Procedure
Part One-

1. Heat up hot glue gun
2. Attach the paint stick to the lazy susan with hot glue (making sure it is stable)
3. Let dry and put the popsicle sticks on with hot glue, leaning opposite way

4. Duct tape the solar panel to the paint stick

5. cut foil to appropriate size ( making sure it fits the folder)

6. Attach foil to folder with scotch tape, wrapping excess around corners

7. Place reflective folder around the solar panel making sure it is not blocking any 
Sunlight from getting to the solar panel

8. Attach the cord to the transmitter/router

9. Cover in a metal bin to protect from weathering (optional)



Procedure 

Part Two-

1. Solder antenna wires together

2. Attach an antenna to the L.E.D. light so when it receives the microwaves it will light 
up the L.E.D. light

3. Place the solar panel in the sun

4. Wait for the panel to charge the transmitter

5. Put together your demonstration, and conduct the demonstration



Data Collection Table 

Antenna Durability Distance Volts
*volts fluctuate

1
(2.4 GHz)

unharmed by wind and water, 
just can not be fully exposed

The antenna not even pick 
up the microwave signal, 
when right up against the 
transmitter

2 volts, direct 
current (20)

2
(IN5711)

unharmed by wind and water, 
just can not be fully exposed

0.25c.m. away from router 
until it can not pick up the 
microwave signal

-1 volts, direct 
current (20)



Data Collection Table

4
(NTE 112  UHF 
Mixer Diode 5 
GHz)

very sensitive to water, 
needs protection, can’t be 
fully submerged not harmed 
by wind

2c.m. away until it can 
no longer pick up the 
microwave signal

-7 volts, direct 
current (20)

Antenna Durability Distance Volts

3
(IN 7511 5GHZ)

delicate, can possibly be 
harmed by water, can not be 
fully exposed not harmed by 
wind

0.5c.m. away until it 
can no longer pick up 
the microwave signal

1 volts, direct current 
(20)





Critique and Redesign 3rd 
Prototype 

Prototype A 
• Strengths-
• The lazy susan is black, so it helps absorb more sunlight 
• Can partially power up transmitter
• Can swivel to the sunlight 
• Weaknesses-
• The paint stir stick is not sturdy
• The antenna isn’t very strong
• Since the solar panel is small, it limits the amount solar energy that can be acquired 
• Improvements-
• Charged an L.E.D., instead of a phone
• I added 1½ popsicle sticks for extra support
• I changed out the original cord,that came with the solar panel, with a micro USB



This is my 3rd 4th 
ppppppppppprototypeprototype             3rd prototype       
prototype



Critique and Redesign 4th 
Prototype

• Strengths-
• Foil to reflect and provide more sunlight to the solar panel
• Extra support from popsicle sticks
• The scotch tape attaches the foil to the folder so it doesn’t come off as easily
• Weaknesses-
• The ruler, and popsicle sticks holding it up are still not thick;sturdy
• The transmitter does not give off that many microwaves at a time, like others do
• Hot glue and foil can easily come undone if exposed to too much weathering
• Improvements-
• The foil is wrapped around a thin cardboard folder, so it does not get blown away 

as easily, and it can stand by itself
• Bent the wire of the antenna, so it could receive more microwaves
• Elevated demonstration by putting it on top of the legs from a chair to get more 

sun



This is my 
4th 
prototype

😀



Evaluate Solutions

• My design showed how to remotely transfer solar energy through microwaves. 
However, due to my small scaled model, the electricity could only transfer a short 
distance. Once the actual sized model is made we can one day make solar farms in 
space so we can use more green energy. Once that energy is transferred from 
space it would then go right to the receivers on the roofs of our houses. Then 
using an inverter attached to your receiver, you can use the electricity for nearly 
any appliance in your household! 

• When determining the effectiveness of my prototypes, the 4th one had the best 
results. It scored it a whopping 27 out of 30, due to it being very affordable,( the 
price is about $130) the two parts not being too bulky, having the ability to remotely 
send energy to a specific place, being durable, and being able to light up an L.E.D 
that is attached to the antenna.



Evaluate Solutions

• When searching for measurements for the receiver that is needed for my 
project I could not find the length, width, and height, but the watts for it, so to 
correct it I would find an actual one in real life that is the appropriate type/size 
and then measure it myself. 

• My final prototype can be improved further by scaling it up so instead of the 
energy transferring just a few centimeters, it can transfer tens of thousands of 
kilometers!



Application 

• My experiment/model is very relevant to the real world. Once it is scaled up, it can 
be used at any time(once the solar panel is in space)to power almost any and every 
appliance in people’s homes with green and renewable solar energy! 

• If I were to extend, or do this project again, I would most likely scale it up, upgrade 
or get better antennas and try to make it so I could send the solar energy over 
longer distances, and one day, hopefully we can use it from anywhere around the 
world!
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