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Sanitization of Money
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Background Information: (WHY?)

X Money passes hands from day to day, making it a vector
For viruses and bacteria. Cash accounts For 55% of
payments under 10% ih addition to 30% of all generoal
payments (FEDERAL RESERVE BANK OF SAN
FRANCISCO, 2018). By integrating our device in areas
where cash usage is high such as vending machines, food
trucks, and small businesses, money wil be steriized
before it travels into the possession of another person.
This should decrease the transmission rate of bacteria in
addition to other diseases by eliminating a source of its
spread Adcli’rionally, we hope to give people a greater
sense of security when carrying out day-to-day cash
transactions.



Prototype (UVC Chamber)

Fluorescent Lamp«s
Inserted fFor
Demonstration and
SaPe’ry Purposes

e A0 inch Iay 4 inhch enclosure
was chosen For the body of the
sterilization chamber. These were
the smallest measurements
Possible for all of the
components hecessary to be
transported inside the box The
box's small size ihcreases its
portobility aond versatility in tight
areas such as ver\ding machines.
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Prototype (Arduino) Q«ﬁb

An arduino microcontroller is used
to connect the 2 servos,

ultrasonic sensor, 5V battery, anhd
the code. The supersonic sensor
emits a high pitched sound wave that
travels from the sensor, to the
object, ond back. It uses the time it
takes For sound to circulate to
calculate how Far the object is
away From the sensor. Once the Arduino
object, in this case the dollar bil,
reaches a certain distance, the
servos are progrommed to intake

microcontroller, 2
servos, ultrasonic

the dollar bil. After a designated Sensoer
amount of time under UVC breadboard, 5V
exposure, the dollar bil is ou+Pu++ed ba‘Hery

thirough an adjacenJr hole.

2 Servos



Time (min.) vs. Average Percent Coverage
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Trial 2 (3:00) is an outlier in the sample set.
The petri dish was cracked and the amount
of bacteria recorded was higher than the
other trials at a similar time frame.

The graph closely resembles a exponential decay
(r2= .943)
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Results (statistical analysis)

Important Values:
t stat value = 7.222277
t Critical one-tail = 2.919986




Interpretation of results: (Conclusions)

X The gooal of the experiment was to determine i a portable
automated UVC sterilizing system could remove bacteria on paper
currency.

x A t-test was conducted between the Control and 3 mins of uvC

rodiotion and it generaoted a t+ Critical one-tail of 2920 and a t stat
of 7222 (see Table 2). This shows that the null hypothesis of uvc
light does not siﬁniﬁicanﬂy offFect the growth rate of bacteria
cultivated From a dollar bil was rejected

x Because the t-stat was higher than the critical one-tail value it can

be concluded that there was a statistically sianiﬁcarﬁ correlation
between the amount of uvC light exposure ond the percent of
bacteria left on paper curtrency; hence, increasing amounts of
UVC light result in lower amounts of bacteria left on paper
currency. From this we can determine that bacteria on paper
currency can be kiled through the usage of the portable,
automated UVC sterilization system.



Interpretation of results: (Comparison) gz

x In comparison to simiar Pr'odchrc; on the market, our Pr'odudr is

onh the lower end of the price spectrum In total, the Pr‘oduc+
cost roughly 75% while similar Prodchrc; on the market range
from 70% to 200%.

x Furthermore, the apparatus goes above and Iae\/ond its

competitors on makinﬂ the sanitation process Pully outomated.
removes the hassle and risk of coming in contact with the
contaminated surfaces on incorporaﬁng electrical servos that
work in tandem with the UVC lights and an ultrasonic sensor for
a Pully contactless experience.
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/@ ' Future Applications /@\

Vending Machines and ATMs Local Businesses and Food Trucks
X  Due to our prototypes X  Our prototypes small size also
compact nature it can be gives it versatility in
integrated with future fleets placement. While it could sit
of ATMS and Vending on the counter of a established
Machines business it could also be

situated on a more portable
location such as a food truck.
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