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JUNIOR ENGINEERING HONORS 

The purpose of this project is to design, 
construct, and test the third version of 
the Dustduino air quality device. The 
original Dustduino was field tested in 
the Dominican Republic and the 
deficiencies of the design were noted. 
The second version was designed, 
constructed, and field tested again in the 
Dominican Republic. Further areas of 
improvement were noted. Now the third 
version of the Dustduino has been 
designed and is finishing up 
construction. Moving forward the third 
version will be tested against the second 
to verify the improvements. The third 
version will once again be sent to the 
Dominican Republic to collect data on 
air quality. 

The main flaws noted in version 1: 
-Unable to correlate data with time 
measurements were taken 
 
-Memory capacity of the Arduino device 
being used reaching its limit 
 
Version 2.0 sought to fix these three 
problems. To do so, a timer was added to 
the design so data points would have 
specific correlation to time. Next, the 
button and switch were put into a side 
compartment so they would no be as 
easily accessible. Finally, the second 
version was upgraded to an Arduino 
Mega instead of the Arduino Uno being 
used in the previous version. To allow 
for the added memory required of using 
the timer component. 
 

Figure 7:  The New Dustduino, Fully constructed 

While the design of the new box 
allowed it to have a lower profile than 
the previous designs it did result in a 
few complications. The main being the 
hot melt adhesive not firmly bonding 
the odd shape of the new box. The box 
was sealed but it was not as 
structurally sound as the previous 
version and the battery was not secured 
in place. 
 
In terms of programming, the code 
used was very similar to that of version 
1 with some changes and additions. 
The most significant of which was the 
modifications added so the timer 
would correctly output data with the 
sensor. 

After constructing three boxes using 
the new design initial testing was done 
to verify the validity of the data 
collected as correlated to time. This 
was done using a simulated smoke 
machine with the three boxes pointed 
inwards toward the smoke. While there 
was some variation, due to a strong 
wind that blew during the testing, the 
final analysis was that all three boxes 
were working as intended. 

Figure 5: New 
Box for the 
Dustduino 

 
 

After field testing in the Dominican 
Republic a few potential improvements 
were noted. The first of which was 
improving the structural integrity of the 
casing. To do this we decided to put all 
the components in a premade box as 
shown in figure __. Next, a new 
version of the sensor we were using 
had been released so it was to be 
implemented in the newest version. We 
also planned to make the charging port 
for the battery more easily accessible. 
Finally, we planned to modify the code 
to average the data points over every 
few seconds to make analysis easier. 

Figure 1: The Circuit design for Dustduino 2.0 
Figure 3: Dustduino A (left) 
and C (right) are shown. B 
is on the opposite side. 

Figure 4: Dustduino B 
(right) and C (left) are 
shown. A is on the opposite 
side. 

Figure 2: Dustduino Version 2 
Shown is the Arduino unit at the back, 
the plantower dust sensor in the front, 
the SD card in the top right, and the 
timer in the bottom right. 

The new box design means the 
Dustduino is much more robust and has 
made construction much easier than the 
second iteration. So far we have 
connected the new sensor to the other 
components and verified that it is 
compatible. While constructing version 
3.0 the wired connections have been 
redone with heat shrink, as it improves 
in strength with heat, as opposed to the 
liquid electric tape used in version 2.0. 
The boxes are currently being cut to 
allow the switch, charging port, and sd 
card to be accessible externally. Two of 
the Dustduino 2.0s will be modified in 
this way so the third can be compared 
against the newer versions. Moving 
forward the version 3.0s will be tested 
and prepared for use in the field. 

Figure 6: New 
Plantower Dust 
Sensor, the 
A003 

 
 

Figure 8:  The New Dustduino, disassembled  


