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Capstone Challenge
2021-2022
Grade 3 Semester 1

Grade 3, Semester 1 Themes: Communication, Energy
Grand Challenge: Increase the use of alternative and clean energy

Capstone Big Idea: Communication, alternative energy, generation, transmission, collection, and
distribution interfaces have created an explosion in opportunities to make life better.

Introduction:

Communication, alternative energy, and technology are advanced examples that depend on the “T” in
“STEM” and allow Egyptians to apply Science, Engineering, Math, and other topics to solve Egypt Grand
Challenges. Communication, alternative energy, and technology are already part of our world and are
being used to solve important problems. As a Grade 12 student in Egypt STEM Schools, you are being
challenged to apply communication, alternative energy, and technology to a Grand Challenge of your
choice.

Communication is used every day in nearly every environment, including in the workplace. Whether you
give a slight head nod in agreement or present information to a large group, communication is necessary
when building relationships, sharing ideas, delegating responsibilities, managing a team and much more.
For example, a low-power wide-area network (LPWAN) is a type of wireless telecommunication wide area
network designed to allow long-range communications at a low bit rate among things, such as sensors
operated on a battery.

Renewable energy deployment remains an important issue. Generation of electricity and heat from
renewable energy (RE) sources reduces the emission of greenhouse gases, provides energy access in
remote areas, and diversifies fossil-fuel reliant energy supply, increasing energy security. Energy harvesting
using wireless autonomous devices, like those used in wearable electronics and wireless sensor networks.

Essential Question:
How might communication, alternative energy, and technology provide better solutions to address Egypt’s
Grand Challenges such as climate change, pollution, overpopulation, public health, and others?

Capstone Design Challenge:
You are asked to develop an integrated solution including communication, alternative energy, and
technology to address a specific problem associated with the increase of alternative clean energy
utilization in Egypt.
The solution must include three primary features:

1. Alternative energy at a large-scale perspective (city scale or larger) related to only generating,
transmission, collection, and/or distribution.
Communication (connectivity), transfer of data between terminals.
3. The use of hardware components (electronic and/or mechanical).

N



Examples of alternative energy
Biomass: Wood and wood waste, municipal solid waste, landfill gas and biogas, ethanol, and

biodiesel. Other sources include hydropower, geothermal, solar thermal, special antennas
that can collect energy from stray radio waves , and tidal energy.

Examples of communication
Digital Transmission, Mobile Data Communication, Wireless Sensor Network, Computer Interface Devices,
Low-power wide-area network (LPWAN) such as LoRaWAN , SigFox and NB-IoT.

Examples of technology

Smart Automatic Control, Artificial Intelligence (Al) hardware platforms, Smart Sensors, Web
Programming, Mobile Application, Cloud Computing, Machine Learning (ML) and Database management
Applications.

Design Requirements:

Students must identify two measurable design requirements for their prototype.

More than two design requirements will not result in a higher score. More than one Egypt Grand
Challenge will not result in a higher score.

If cost is used as a design requirement, it must include the cost of developing and deploying and
must be compared to the total cost of another solution to this problem.

Remember that “efficiency” is not the same as “effectiveness”. If you choose efficiency as a design
requirement, it is not good enough to say “it works”. Efficiency means you will show how a ratio of
output to input or system transfer function is improved by your solution. This must include
measured or calculated numbers or variables.

Constraints:

Your project’s idea should be about either generating, transmission, collection, and/or
distribution of energy.

Students should NOT use PV solar panels or wind turbines.

Projects’ ideas should be based on large scale (city scale or larger) analysis, your prototype should
prove the authenticity of the idea through test plan results.

Prototypes must be implemented with hardware components; standalone software simulations
are not accepted.

Your prototype must include a communication or network connectivity feature that allows
transmission of data signals through different terminals.

Your prototype must consider all the factors affecting the real-world model operation as well as
the use of data models analysis for the best optimization.

Your prototype must consider clean and eco-friendly energies, burning wastes or fuel to generate
energy (incineration) is not accepted unless it is done in an environmentally clean manner.

You must follow ALL School safety rules and document these in your Capstone Portfolio. Failure to
do so will result in a reduced grade.

No equipment or materials that belong to the laboratories can be removed from the laboratories at
any time. You must conduct those tests that require this equipment in the labs. Failure to do so
will result in a reduced grade.

You must have your prototype design approved using Capstone Prototype Preliminary Review.

You must follow the Capstone Budget Guidelines (L.E 1000).


https://www.eia.gov/energyexplained/biomass/
https://www.eia.gov/energyexplained/biomass/wood-and-wood-waste.php
https://www.eia.gov/energyexplained/biomass/waste-to-energy.php
https://www.eia.gov/energyexplained/biomass/landfill-gas-and-biogas.php
https://www.eia.gov/energyexplained/biofuels/ethanol.php
https://www.eia.gov/energyexplained/biofuels/biodiesel.php
https://www.eia.gov/energyexplained/hydropower/
https://www.eia.gov/energyexplained/geothermal/
https://www.eia.gov/energyexplained/solar/

