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How do we build an air cleaner?

Part 2. 
Tape a box fan 
and furnace 

filter together

Part 1. 
Prepare the 

Materials

Goal: Build a 20”x20” box fan air cleaner using one air filter (20”x20”x4”), 
cardboard, dust tape, and a box fan in two easy steps!



Step 1: Purchase the necessary materials

Fan Option 1 (lower noise, fan used in instructions): 
https://www.amazon.com/Amazon-Basics-Speed-Box-20-Inch/dp/B08XKC9K14/ 

Fan Option 2 (higher noise): 

https://www.homedepot.com/p/Lasko-20-in-3-Speed-White-Box-Fan-with-Save-Smart-Technology-for-Energy-Effici
ency-B20201/203072133 

Filter Option 1 (4” depth, filter used in SJEQ-D study air cleaners): 
https://www.amazon.com/FilterBuy-20x20x4-Pleated-Furnace-Filters/dp/B00CJZ88PI/ 

Filter Option 2 (2” depth, lower cost but lower clean air delivery rate): 
https://www.amazon.com/FilterBuy-20x20x2-Pleated-Furnace-Filters/dp/B00CJZAR70/ 

Activated Carbon Sheet (optional): 
https://www.amazon.com/Breathe-Naturally-Universal-Activated-Purifiers/dp/B0835QCV9L 

Other materials: Duct tape, scissors/knife, decorations (optional)
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Air Cleaner Materials

https://www.amazon.com/Amazon-Basics-Speed-Box-20-Inch/dp/B08XKC9K14/
https://www.homedepot.com/p/Lasko-20-in-3-Speed-White-Box-Fan-with-Save-Smart-Technology-for-Energy-Efficiency-B20201/203072133
https://www.homedepot.com/p/Lasko-20-in-3-Speed-White-Box-Fan-with-Save-Smart-Technology-for-Energy-Efficiency-B20201/203072133
https://www.amazon.com/FilterBuy-20x20x4-Pleated-Furnace-Filters/dp/B00CJZ88PI/
https://www.amazon.com/FilterBuy-20x20x2-Pleated-Furnace-Filters/dp/B00CJZAR70/
https://www.amazon.com/Breathe-Naturally-Universal-Activated-Purifiers/dp/B0835QCV9L


Step 1: Make sure you have all of the materials you need
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Box fan and box

MERV13 Filter
(20x20x4)* Duct Tape

Scissors/Knife

Other supplies: 
1. Sharpie
2. Decorations -  

stickers, duct tape in 
various colors

* 1” and 2” filters also work, but have lower 
clean air delivery rates than 4” filters.
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Step 2: Remove the fan from the box. 
You can throw away everything in the 
box except the fan and the box!

Step 3: With the empty box, tape the 
top and bottom sides to be sure they 
don’t come apart. Also tape along the 
edge where the box is glued together.
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Step 4: Place the fan on the empty 
box. Center it in the left-to-right 
direction and set it along the bottom 
edge of the box in the up-and-down 
direction.

Step 5: Trace the outside of the fan 
with a sharpie.

Fan Center 
(left-to-right)

Fan and Box 
Bottom 

Incorrect, bottom 
edge of trace 

should be at bottom 
edge of box

Correct!
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Step 6: Draw a line about 1” inside of 
the trace you just drew. This will give 
you a ledge to rest the fan on before 
taping it.

Step 7: Cut around the trace with 
scissors, or have an instructor help cut 
around the tracer with a knife.
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Step 8: Remove the cardboard in the 
shape of the box fan. Optional: Save 
this piece of cardboard to later build 
a fan shroud.

Step 9: Flip the box over to the uncut 
side. Place the filter in the center 
(up-and-down and left-to-right) of the 
box.
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Step 10: Trace the outside of the filter 
with a sharpie. Draw a line about 1” 
inside of the trace you just drew. This 
will give you a ledge to rest the filter on 
before taping it.

Step 11: Cut out along the inside trace 
line with scissors, or ask an instructor 
to help with a knife.
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Step 12: Remove the cardboard in the 
shape of the filter. 

Step 13: Flip the box over again so the 
side cut out in the shape of a fan is 
facing up. Place the fan on the box with 
the control knob in the upper right 
corner.
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Step 14: Using duct tape, tape the fan 
to the box along all four sides. 

Step 15: Continue taping the corners 
and edges until the fan and box are 
fully taped together on all edges. You 
may need to add an extra layer of 
tape to help secure the fan.Left Side Right Side

Bottom
Top
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Step 16: When you get to the corner 
where the power cord comes out, tape 
on both sides of the cord and seal that 
area as best as you can.
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Step 17: Flip the box and fan over to 
the other side. Place the filter over the 
filter-sized hole. Make sure the “Air 
Flow” arrow is pointing into the box and 
towards the fan.
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Step 18: Tape the filter to the box using 
duct tape along all four edges. Make 
sure there are no gaps in the corners!

Step 19: Add a second layer of tape on 
the box so there are no leaks.
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STEPS 20-27 ARE OPTIONAL!

Step 20: The next step is to make 
a fan shroud from the cardboard 
you cut out for the fan hole. 
Especially for Lasko box fans, the 
fan shroud can improve air cleaner 
performance by blocking voids in 
the fan corners. Amazon 
Basics/Costway box fans do not 
have large voids, so the fan shroud 
is not 100% necessary.

Step 21: Cut out a 
circle with 1-2 inches 
between the edge of the 
circle and the edge of 
the cardboard.

Voids Lasko

Amazon Basics
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Step 22: Place your fan shroud piece 
of cardboard on the fan and estimate 
how much of one corner needs to be 
cut off so you can access the fan speed 
knob.
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Step 23: Tape the top and bottom 
edges of the fan shroud to the fan.

Step 24: Tape the left and right edges 
of the fan shroud to the fan.
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Step 25: Continue taping along all edges of the fan shroud. You can add a second 
layer of tape to make sure everything is stuck down. Add tape along the bottom 
edge to cover the holes where the fan’s feet would be attached.
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Step 26: When taping around the 
control knob, do you best to make sure 
there are no gaps.

Step 27: Double check that there are 
no gaps where you taped the filter to 
the box and the fan to the box.
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STEPS 28-29 ARE ALSO OPTIONAL!

Step 28: Adding an activated carbon 
layer can help remove volatile organic 
compounds (VOC’s) and ozone (O3). Cut 
two lengths of activated carbon sheet 
about 20” long each. Lay these sheets on 
the filter and overlap them in the middle.

Step 29: Tape around the edges of the 
activated carbon with about 1.5 inches of 
tape stuck to the sheet. You may want to 
add a second layer of duct tape around 
the outer edge to secure the tape stuck to 
the sheet. Tape the edge down the center 
of the sheets to seal the two pieces 
together.
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Installing and Maintaining your Air Cleaner

● Place the air cleaner so the front and back, where air is flowing, are at least 1 foot from any walls 
or furniture that may obstruct air flow.

● Run the air cleaner on level 3 whenever you are home to get the most air cleaning out of the 
device. If level 3 is too noisy, you can reduce the fan speed to 2, but this will result in less clean air 
being delivered by the air cleaner.

● Since the kitchen is where lots of particle emissions occur, from cooking, and since the living room 
is where many spend most of their time, we recommend installing your first air cleaner in one of 
these two rooms. You second air cleaner could go in your bedroom, where we spend lots of time 
sleeping, or in the kitchen/living room that does not yet have an air cleaner.

● Replace the filters every 6-12 months. You should see the filter turn grey or brown, which is a good 
indication that the filter can be changed, though the filters can continuing running for a while after 
the filter starts changing color. 

● Replace the activated carbon every 6 months. We don’t yet have good data on when the activated 
carbon should be replaced, but 6 months should be a good start. If you notice odors are reduced 
when you use the activated carbon, but over time the odors reoccur, this would be a good 
indication that the activated carbon should be replaced.

● If interested in other DIY air cleaner designs, such as 4 filter cubes or 2 filter triangles that can 
further increase clean air delivery rates, this website is a great resource: 
https://cleanaircrew.org/boxfanfilterfaq/ 

https://cleanaircrew.org/boxfanfilterfaq/

