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Appendix
Design Brief Template: Part 1
School: Skyline High School
State:Utah
Division:

Middle School

or

High School

Team Members’ Names:
Project Title: Readers should have a glimpse at what the project is about and want to read
more. (25 word maximum)
REE
Reducing the Cost of Utility Usage Globally Through Increasing Accessibility to Utility
Tracking Information
Project Purpose: In one or two sentences explain what this project intends to do. (50 word
maximum)
NICK
The project’s main purpose is to assist low income-families or homeowners with utility
payments. Our advanced systems help the user in identifying cost-cutting opportunities.

Abstract: Briefly describe the people who will benefit from the project and the challenges
they face. Include any inequity that the project hopes to address. (100 Words Maximum)
VIVEK
While our device would help families across the US, the primary demographic that would
benefit from our product is low-income communities. This is because families in these
communities struggle to pay their utilities at the end of the month due to being unaware of
their energy and water usage. Our product would help them monitor their usage and stay
within their limit so that they aren’t overcharged at the end of the month. Middle-class families
would benefit from our product because it would help them discover sources of overuse and
reduce their bills as well as help the environment.
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User Research: Discuss key information about the users gathered through your research,
interviews, and ongoing discussion with the user throughout the project. What did you learn
about the user and the barriers they face? (200 word maximum) NICK
X lives in Rose Parks as a parent with two children. He has to be aware not only of the high
crime rates but also of the possibility of missing his utility payments. X is just one of the
many individuals who experiences these situations. According to the Census Bureau, 1 in 5 US
adults lived in households that were unable to pay all their utility bills in the last year.
Households currently owe power companies nearly $20 billion, 67% higher than the average
year, according to the National Energy Assistance Directors' Association. That number peaked
at about $30 billion at the height of the pandemic.
“Households can spend more than 20 percent of their total income on their electricity needs,"
said George Koutitas, CEO of Gridmates, a crowdfunding platform that donates to struggling
customers. Through some user feedback we also found that funding programs are usually
underfunded, and even not responsive.
User Insight: Discuss your team’s understanding of the experiences, emotions, and
motivations of the users. This insight should inform the rest of the project and help the reader
have a deeper understanding of the inequity of the user. What did you learn about how the
barriers affect the user? (200 word maximum) VIVEK
Electricity is an invaluable resource that powers many of the appliances that we use on a daily
basis. It is used to power every appliance in the home and is vital to function in the world we
live in. Water is the same in that every family needs potable water to survive as well as do their
daily chores. Both these utilities are supplied to almost every home in the US but come at a
price that some families are unable to pay. Families in low-income communities are often
unable to pay for their electricity bills at the end of each month which causes a financial strain
as well mental strain. The easiest way to prevent being overcharged is to monitor energy and
water usage regularly throughout the month, however, this isn’t possible for many families
since the current tools on the market to check utility usage don’t fit the user’s needs. On one
hand, there are the $300+ devices that families can’t afford and the alternative is cheap
monitors that are laborious to use and are impractical for daily use. Our device would have all
the advantages of the expensive products while still being affordable for low-income
communities.
User Needs: Develop a specific list of the user’s needs produced from the user insight. What
does the user want to help them with the barrier? (100 word maximum) Vivek
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Affordable - Our clients’ biggest concern was the cost of the device. They want our product
to be affordable while still gathering accurate data.
Reusable - Our clients want the ability to check their electricity usage regularly to ensure that
they are within the amount of energy they can use that month.
Comprehensive- Another major concern for our clients was usability/convenience. They
wanted a device that was easy to use and presents the data in a comprehensive system.
Peace of Mind - Our clients want to know for sure if no appliance is constantly running or
drawing too much energy.
Project Goals: List project goals and describe how they are linked to and will adequately meet
the user’s needs and address inequities and/or barriers faced by the user. What do you want the
project to do to help the user? (100 word maximum)
REE
We will create manuals, easy-to-understand visualization of data, and consistent data that
allows for budget tracking and decreasing the loss of money that many homes incur in billing
cycles. This will allow people to save money to a high degree, especially allowing low-income
and middle-class families more financial freedom. We want to cut the deficit of money loss
from utility overuse, which, according to U.S. Energy Information Administration, has resulted
in over 1 in 5 families in the U.S. having to reduce or forgo food, medicine, and other
necessities to pay an energy bill.
Key Features of Design: List key features, illustrating that the design will adequately meet
project goals. How will the project help the user? (200 word maximum) ADRIAN
This project is capable of measuring various utilities depending on the configuration of the
single unified module. The sensors that are attached to the module will measure the targeted
utility, whether that be water, gas, or electricity. Modules can be interfaced through the use of a
mobile application either by Bluetooth or wifi integration. The data that is recorded is
displayed on the onboard LCD display as well as the companion application so that the user
can easily monitor their utility usage and change their activities as needed. The graphical
display in the companion application helps end-users visualize their energy use over the day,
week, and month. Furthermore, within the application, users can enter their company’s rates to
calculate their expected bills before they receive them. Other features of the device are the
ability to interface multiple modules together to measure different systems and be integrated
onto a single resource panel. Each module can be mounted easily wherever needed, sporting a
3D printed case that can protect the internals from its environment. The installation
configurations can also vary depending on the use case, such as being able to interface directly
with household wiring or an external power source for power.
Impact: Discuss how design addresses inequities for the user and/or removes barriers. Input
from users should be included. Does the project help the user? How? (200 word maximum)
NICK
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The design addresses inequities for the user by providing a device that allows for the reduction
of massive losses from utility bills as shown above (an extra 30 billion dollars a year). Users
we interviewed in the Millcreek area state that they believe they will be able to sustain lower
bills, which will free up their budget to a great extent. Users state that they would be willing to
sustain the use of our product over time. The longevity of our product itself also cannot be
understated, as the probes and materials we use are highly sustainable, yet are easily replaced
if needed. Additionally, since we can place devices within a network, we will be able to have a
large impact throughout an entire household, which saves the consumer the time of using
individual meters to check levels. This means that we streamline everything for the user’s
needs, making sure that they have a product that not only helps them financially but also
greatly increases the ease of testing.
Status of Project: Describe the current status of the project, including feedback from users,
and discuss potential next steps. What does the project do now? What would you like to work
on in the future? (200 word maximum)
REE
Currently, consumers have stated that the product has a great potential to be easily integrated
into their home systems. It is also recognized by test users as cheap. Calling for large-scale
professional tracking of advanced water usage tracking systems for example - which is costly
and time-consuming - won’t be necessary under the current design. Consumers also believe in
its simplicity, as opposed to the many self-guided apps that track usage such as energy tracker,
which are heralded as having complex interfaces. Currently, the project consists of a unified
module that is able to measure the various utilities depending on its configuration. It is able to
be interfaced through an easy-to-use companion application informing users of their utility
consumption allowing them to take action when required. Further expansion of the project
could include the integration of the device into photovoltaic or off-grid systems, reducing
some of the barriers to entry to more sustainable modes of power and consumption. As the
modules are also very versatile, they can be further improved to not only be limited to
measuring utilities, but other household environmental factors such as Carbon Monoxide,
room temperatures, and more.
Reflection: Show that the team has an increased understanding of human-centered design.
Examples of personal growth and insights gained about designing for others and helping them
overcome challenges should also be included. What did you learn during this project? (200
word maximum) REE
Personally, we grew, as we increased our knowledge of the issues consumers may face in terms
of energy usage. Overall, we worked cohesively as a team to solve problems within the
project. We took into consideration the multiple perspectives of each of our group members on
multiple aspects of the project, allowing us to work with greater consideration and higher
efficiency. This also allowed us to better figure out what users would want out of our design.
Specific feedback from our users added to its usability, as different outside perspectives of the
device provided useful insight into development. Therefore, we focused on creating a design
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that’s convenient, easily understandable, and highly operational. Additionally, we made sure to
add other features that were targeted to make the consumer experience as enjoyable as
possible. By taking these factors into account, we gained more insight into human-centered
design rather than simply designing based on a given problem.
Prototype Graphic: A single graphic with key features adequately labeled. It should be easy
to understand and the reader should have a general understanding of how the prototype
functions by looking at the graphic. ADRIAN
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Not Pictured (Internal or Otherwise)
- Integrated Real-Time Clock
- In the case that the device loses connection to Bluetooth devices or other
modules, each module will be able to maintain the timestamps for recorded
data.
- Integrated Flash Storage
- In cases of complete network disconnection, the device will continue to
measure and monitor.
- Internal battery
- A small rechargeable 500mAh battery can be integrated to help to continue
operation in the case of power supply loss.
- Mesh Network Capabilities
- In the case of a widespread application, devices can communicate with each
other to maintain connections over larger distances.
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