Materials Science Exploration -Chall.10

Materials Decathlon - Challenge n°10 - 40’
ECO-ALTERNATIVE TO DISPOSABLE PLASTIC PLATES
Everyday in a big city like Milan thousands of students eat in school canteens. By the end of the year the
number of plastic disposable sets (dish, knife and fork, glass, etc.) thrown away amounts to approx. 13
millions. 550 tons of plastic sent to the incinerator (since due to food contamination this plastic cannot be
recycled!). Multiply it for all Italian schools and … you will swim in a sea of plastic! Quite recently a new
biocompatible kind of plate has come into the market and has already been adopted by many municipalities
for their school canteens. It looks like a plate made of biscuit. It can contain liquid and semiliquid for approx.
one hour before melting. The manufacturer also states that it keeps food warmer for a longer time. Let’s
test this comparing three different kinds of plates: a) disposable plastic; b) classic ceramic; c) biocompatible
biscuit.
On the desk you have the three plates and some hot “food” [Actually it’s only hot water!! Let’s imagine it’s
some kind of soup!!]. Once the “food” is poured into the plates we will monitor temperature and plot the
three cooling curves. We will use Arduino with three temperature sensors. This will NOT plot a real time
graph but data collection will be shown on the serial monitor, then data may be pasted and copied in Excel
to make ONE graph with THREE cooling curves.
Warning: be careful to put the same quantity of “food” into each plate; the initial temperature of the food
should be the same as you have token it from the same “pot”.
1.

The circuit - Each sensor needs a 10kOhm resistor. Connections are
a.

One leg of the temp
probe to the Ground
(GND) (black)

b.

The second leg of the
probe connected to the
10KOhm resistor

c.

The second leg of the
resistor to VCC 3,3 V (red)

d.

The
common
ends
(green, yellow, blue) are
the signal and go to A0,
A1, A2 respectively

e.

AREF to VCC3,3 V (red
cable on top)

2.

1
The
Code
Use
“3_thermistor_aref_2.ino”. You can modify the acquisition rate (now it is set to 10 seconds)

3.

Data collection - Insert the temperature probes in the three plates and start data collection. Open the
serial monitor to see the readings scrolling with time. Take measure for at least 15’.

4.

Copy the data and paste them in a TXT file, then import in Excel and plot the comparative graph.

OUTPUT WANTED: plot of the three cooling curves + short comment on the features of the
different plates. Paste everything on a word file and save it on the PC at your disposal.
1

See Teachers’ Guide
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