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Family	DIY	Air	Purifier	—	Quick	Build
Guide

One	fan.	One	filter.	Five	minutes.	Anyone	can	do	this.		·		Prices	verified	June
2026

PERFORMANCE		[1]

A	$38–62	DIY	build	delivers
the	same	clean	air	as	a
$549	commercial	purifier.
Lab-tested	side	by	side.	One	tenth	of	the
cost.

INDOOR	AIR		[EPA]

Indoor	air	can	be	2–5×
more	polluted	than	the	air
outside	your	front	door.
Running	your	purifier	on	medium
overnight	actively	cleans	the	air	your
family	breathes	while	they	sleep.

BRAIN	HEALTH		[6,7]

PM2.5	particles	are	small
enough	to	travel	from	your
lungs	into	your	bloodstream
and	reach	your	brain.
Cleaner	indoor	air	is	one	of	the	most
direct	ways	to	protect	your	family's
long-term	brain	health.

3	Rules	Before	You	Buy	Anything

Only	buy	MERV-13	filters.	Not	MERV-8	(too	weak).	Not	HEPA	(chokes	the	fan,	cuts	airflow	50–70%).

Only	use	a	box	fan	made	in	2012	or	later.	Must	have	a	thermal	cutoff	safety	feature.	Check	the	box.

For	wildfire	smoke	only:	also	buy	an	activated	carbon	sheet.	Only	carbon	catches	toxic	gases	in	wildfire
smoke.

⚠	Carbon	Monoxide	Warning	—	No	filter	captures	CO.	Always	run	a	separate	CO	detector	during
wildfire	events.

Step	1	—	Find	Your	Room	Size

Target:	4–6	air	changes	per	hour	(ACH)	—	the	EPA	and	ASHRAE	recommendation	for	wildfire	smoke.

Small	Room	—	200	sq	ft		(Bedroom,	office,	study)

Clean	air	needed 133	cfm	minimum

Fan	to	buy 20-inch	box	fan,	1,200+	cfm,
2012	or	later

Filter	to	buy 20	x	20	x	2	inch	MERV-13

Wildfire	add-on Carbon	sheet:	20	x	20	inch

Total:	$38–62

Large	Room	—	500	sq	ft		(Living	room,	open	plan)

Clean	air	needed 333	cfm	minimum

Fan	to	buy 20-inch	box	fan,	1,500+	cfm,
2012	or	later

Filter	to	buy 20	x	20	x	4	inch	MERV-13

Wildfire	add-on Carbon	sheet:	20	x	20	inch

Total:	$45–75



Step	2	—	Buy	Your	Parts

Part Exactly	What	to	Look	For Brand	Examples Where Cost

Box	Fan
—	20
inch

Made	2012	or	later.	Box	must	say:	thermal
cutoff	or	fused	plug

Lasko	3723,	Lasko	3300,
Hurricane	Classic	20",
Genesis	20"

Walmart,
Amazon,
Target

$20–
35

MERV-
13	Filter
—	2	inch
for	200	sq	ft

NOT	MERV-8.	NOT	HEPA.	Size:	20x20x2".
Look	for	MERV-A	rating.	Recommended:	Nordic
Pure,	3M	Filtrete,	Glasfloss.

Nordic	Pure	MERV-13,	3M
Filtrete	MERV-13,	Glasfloss
MERV-13

Amazon,
Home
Depot,
Lowe's

$15–
22

MERV-
13	Filter
—	4	inch
for	500	sq	ft

Size:	20x20x4".	Must	say	MERV-13.	Thicker	=
more	capacity.

Nordic	Pure	4",	3M	Filtrete
4",	Glasfloss	4"

Amazon,
Home
Depot,
Lowe's

$22–
35

Carbon
Sheet
Wildfire	only

Size:	20x20".	Must	say	activated	carbon	—	not
just	"charcoal"

Veva	Carbon	Pre-Filter,
Smart	Air	Carbon	Sheet,
OdorStop	Carbon	Pad

Amazon $10–
25

Duct
Tape

Standard	duct	tape	or	packing	tape.	Any	brand. Any	brand Hardware
or	Amazon

$3–8

Total	cost	summary:	Small	room:	$38–62		|		Large	room:	$45–75		|		Add	wildfire	carbon:	+$10–25

Steps	3–7	—	How	to	Build	It

Step	5	is	for	wildfire	smoke	only	—	skip	it	if	you	do	not	need	it.

3 Find	the	Arrow	on	the	Filter
Look	at	the	cardboard	frame.	There	is	a	small	arrow	—	it	may	say	"airflow"	next	to	it.	This	shows
which	way	air	travels:	from	the	room,	through	the	filter,	toward	the	fan.

4 Hold	the	Filter	Against	the	BACK	of	the	Fan
The	back	is	the	side	that	pulls	air	IN.	Hold	the	filter	flat	against	it	—	arrow	pointing	toward	the	fan.
Not	sure?	Turn	the	fan	on	briefly:	the	side	where	air	blows	OUT	is	the	front.	Put	the	filter	on	the	other
side.

5 OPTIONAL	—	Wildfire	Smoke	Only:	Add	the	Carbon	Sheet
Tape	the	carbon	sheet	to	the	outside	face	of	the	MERV-13	—	the	face	pointing	toward	the	room.	Air
flows:	Room	→	Carbon	(gases)	→	MERV-13	(particles)	→	Fan	→	Clean	air	out.	Skip	entirely	for
everyday	use.

6 Tape	All	Four	Edges	—	No	Gaps
Seal	every	edge	where	the	filter	meets	the	fan	frame	—	top,	bottom,	left,	right.	Any	gap	lets	dirty	air
sneak	past.	Run	your	finger	along	every	edge	and	add	tape	where	needed.
Free	upgrade:	Wrap	cardboard	around	the	gap	between	fan	and	filter	frames.	Boosts	clean	air
delivery	by	up	to	40%.	[Holder	et	al.,	EPA	2022]



7 Place	in	the	Room	and	Turn	On
Put	it	in	the	middle	of	the	room	or	near	where	you	spend	most	time.	Fan	speed:	Medium	for	everyday
use	and	sleeping.	High	only	during	active	wildfire	smoke.

When	to	Replace	Your	Filter

Easy	check:	Hold	the	filter	up	to	a	light.	Grey	or	brown	instead	of	white	=	replace	it.

How	You	Are
Using	It Replace	MERV-13	Filter	Every... Replace	Carbon	Sheet	Every...

Everyday	use	—
dust,	allergens

Every	2	to	3	months Every	1	to	3	months

Active	wildfire
smoke

Check	DAILY	—	replace	when	grey,
brown,	or	smells	of	smoke

Check	DAILY	—	replace	every	1–2
weeks	in	heavy	smoke

Safety	Checklist
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Only	use	fans	made	in	2012	or	later	with	a	thermal	cutoff✓

Unplug	the	fan	before	removing	or	changing	the	filter✓

Do	not	block	the	fan	ventilation	slots	on	the	sides	or	back✓

Carbon	monoxide	is	NOT	captured	by	any	filter.	Always	run	a	CO	detector	separately	during	wildfire
events.

⚠




