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What	is	a	blower	door	test

Insulation	Types	for	Homeowners:	A	Guide	to	Choosing	the	Right	Material	When	it	comes	to	insulating	your	home,	you	have	several	options	to	choose	from.	However,	choosing	the	best	type	of	insulation	can	be	a	daunting	task.	Here	are	some	factors	to	consider:	First,	determine	where	and	how	you	want	to	install	the	insulation.	Different	types	of
insulation	require	different	installation	methods.	Some	materials,	such	as	blankets	and	boards,	can	be	installed	DIY,	while	others	require	professional	installation.	Before	hiring	a	professional,	get	multiple	cost	estimates	for	the	R-value	you	need,	as	prices	can	vary	greatly.	Ask	about	their	experience	with	the	product	you're	considering,	and	make	sure
they	offer	air-sealing	services.	For	blanket	installations,	measure	batt	thickness	and	check	for	gaps	between	batts	and	framing.	Inspect	insulation	around	electrical	boxes	and	other	penetrations.	If	you	choose	to	install	insulation	yourself,	follow	manufacturer	instructions	carefully	and	check	local	building	codes.	DIY	instructions	are	available	from
industry	groups	like	the	fiberglass	and	mineral	wool	trade	group.	Low-slope	roofs	require	gypsum	board	or	approved	material	for	fire	safety,	while	exterior	applications	need	weatherproofing.	Foam	boards	or	foam	blocks	are	used	for	high	insulating	value	and	thermal	resistance.	Insulating	concrete	forms	(ICFs)	integrate	insulation	into	wall	structure.
Cellulose,	fiberglass,	and	mineral	wool	can	be	blown	in	or	poured	to	add	insulation	to	existing	walls	and	floors.	Reflective	systems,	such	as	foil-faced	kraft	paper	or	plastic	film,	fit	between	wood	studs	for	effective	heat	prevention.	Rigid	fibrous	or	fiber	insulation	withstands	high	temperatures	in	ducts	and	other	applications.	Sprayed	foam	and	foamed-
in-place	products	provide	thermal	resistance	in	various	spaces.	Structural	insulated	panels	(SIPs)	combine	foam	board	or	liquid	foam	with	straw	core	for	superior	insulation.	Blanket	insulation,	the	most	common	type,	comes	in	batts	or	rolls	made	from	fiberglass,	mineral	wool,	plastic	fibers,	or	natural	fibers	like	cotton	and	sheep's	wool.	Batts	and	rolls
are	available	in	various	widths	for	standard	spacing	of	wall	studs,	attic	trusses,	rafters,	and	floor	joists.	Concrete	blocks	can	be	used	to	build	home	foundations	and	walls,	but	insulation	is	crucial	for	maintaining	a	comfortable	indoor	temperature.	While	filling	the	cores	with	steel	and	concrete	can	increase	the	R-value,	it	offers	little	fuel	savings	due	to
heat	conduction	through	solid	parts	of	the	walls.	Instead,	installing	insulation	over	the	surface	of	the	blocks	or	using	specialized	products	like	foam	boards	or	insulating	concrete	forms	(ICFs)	is	more	effective.	There	are	various	types	of	insulation	materials	available	for	concrete	block	walls,	including	fiberglass	blankets	and	batts,	which	require
specific	thickness	and	R-value.	Concrete	blocks	can	also	be	infused	with	polystyrene	beads	or	rigid	foam	inserts,	offering	improved	thermal	performance.	In	the	United	States,	autoclaved	concrete	masonry	units	(ACMs)	such	as	AAC	and	ACC	are	popular	options,	providing	high	insulation	values	and	ease	of	installation.	Foam	boards,	made	from
materials	like	polystyrene,	polyisocyanurate,	and	polyurethane,	can	be	used	to	insulate	almost	any	part	of	the	home.	They	offer	excellent	thermal	resistance	and	reduce	heat	conduction	through	structural	elements.	Insulating	concrete	forms	(ICFs)	are	another	option,	creating	walls	with	high	thermal	resistance.	ICF	systems	consist	of	interconnected
foam	boards	or	other	specialized	components,	providing	a	durable	and	energy-efficient	solution	for	homes.	Hollow-core	foam	blocks	provide	effective	insulation	when	fastened	together	with	plastic	ties.	To	boost	structural	integrity,	steel	rods	can	be	added	before	pouring	concrete.	However,	the	foam's	hollow	cores	may	allow	insects	and	water	to
enter,	necessitating	insecticide-treated	options	or	waterproofing	methods.	Loose-fill	insulation,	comprising	small	particles	of	materials	like	fiber,	foam,	or	minerals,	is	ideal	for	retrofits	and	areas	with	limited	installation	access.	Its	adaptability	makes	it	well-suited	for	conforming	to	various	spaces	without	disrupting	structures.	Common	loose-fill
materials	include	recycled	cellulose,	fiberglass,	and	mineral	wool,	while	less	common	options	include	polystyrene	beads	and	perlite.	According	to	the	Federal	Trade	Commission's	"Trade	Regulation	Rule	Concerning	the	Labeling	and	Advertising	of	Home	Insulation,"	manufacturers	must	disclose	each	product's	R-value,	thickness,	and	coverage	area	on
package	labels.	This	is	because	loose-fill	insulation's	settled	density	affects	its	R-value,	necessitating	specific	coverage	charts	for	accurate	installation.	Unlike	conventional	insulation	systems,	radiant	barriers	and	reflective	insulation	work	by	reflecting	radiant	heat.	Installing	an	ICF	system	requires	expertise,	while	loose-fill	insulation	can	be	installed
in	enclosed	cavities	or	unenclosed	spaces	like	attics.	Cellulose,	fiberglass,	and	rock	wool	are	typically	blown	in,	whereas	polystyrene	beads	and	vermiculite	are	poured.	Manufacturers	must	determine	each	product's	R-value	at	settled	density	to	ensure	accurate	installation	and	coverage	charts.	Summer	heat	gain	can	be	reduced	by	using	reflective
insulation,	which	incorporates	aluminum	foils	into	various	backings	and	thermal	insulation	materials.	This	type	of	insulation	helps	lower	cooling	costs.	When	the	sun	heats	a	roof,	it's	primarily	radiant	energy	that	makes	the	roof	hot,	with	most	of	this	heat	transferred	through	roofing	materials	to	the	attic	side.	A	radiant	barrier	reduces	heat	transfer
from	the	underside	of	the	roof	to	attic	surfaces	by	facing	a	large	air	space.	It's	more	effective	in	hot	climates	and	can	lower	cooling	costs	5%	to	10%.	In	cool	climates,	it's	often	more	cost-effective	to	install	thermal	insulation.	Rigid	fiber	or	fibrous	board	insulation	is	used	for	insulating	air	ducts	and	withstanding	high	temperatures.	These	products	come
in	various	thicknesses	from	1	inch	to	2.5	inches	and	are	usually	installed	by	HVAC	contractors.	Unfaced	boards	can	be	finished	with	reinforced	insulating	cement,	canvas,	or	weatherproof	mastic,	while	faced	boards	can	be	sealed	with	pressure-sensitive	tape	or	glass	fabric	and	mastic.	Liquid	foam	insulation	materials	can	be	sprayed,	foamed-in-place,
injected,	or	poured	to	fill	cavities	and	create	an	air	barrier.	Foam-in-place	insulation	can	reduce	air	leakage	in	holes	and	cracks,	such	as	window	and	door	frames,	electrical	and	plumbing	penetrations.	Today's	foam	materials	use	foaming	agents	that	don't	harm	the	ozone	layer.	There	are	two	types	of	foam-in-place	insulation:	closed-cell	and	open-cell,
both	made	with	polyurethane.	Closed-cell	foam	has	a	greater	R-value	and	stronger	resistance,	while	open-cell	foam	cells	are	less	dense	and	filled	with	air,	giving	it	a	spongy	texture.	The	type	of	insulation	chosen	depends	on	usage	and	budget.	Foams	with	higher	density	are	better	at	blocking	moisture	and	air	leaks,	but	cost	more	due	to	their	material
quality	being	superior	compared	to	open-cell	foam	which	is	less	expensive	but	can	absorb	water	if	used	below	ground	level.	It's	recommended	to	consult	a	professional	insulation	installer	to	determine	the	best	type	of	insulation	for	your	needs.	Other	available	options	include	polyiso,	Icynene	foam	and	Tripolymer	foam,	with	some	lesser-known	types
being	more	versatile	and	resistant	to	both	air	and	water	intrusion.	Liquid	foam	insulation	can	be	applied	using	small	containers	or	larger	equipment	as	a	pressure-sprayed	product	that	expands	and	hardens	over	time,	conforming	to	the	shape	of	the	cavity	for	optimal	sealing.	Some	specialized	foams	are	designed	to	flow	over	obstructions	before
expanding	and	curing,	often	used	in	empty	wall	cavities	of	existing	buildings.	However,	installation	of	liquid	foam	insulation	typically	requires	special	equipment	and	certification	from	experienced	installers.	After	installation,	an	approved	thermal	barrier	such	as	half-inch	gypsum	board	must	cover	all	foam	materials,	and	some	building	codes	may	not
recognize	sprayed	foam	insulation	as	a	vapor	barrier,	necessitating	an	additional	retarder.	Compared	to	traditional	batt	insulation,	foam	insulation	products	and	installation	are	usually	more	expensive	but	offer	higher	R-values,	creating	an	air	barrier	that	can	save	money	on	tasks	like	caulking	and	applying	housewrap	and	vapor	barrier.	In	new	home
construction,	this	type	of	insulation	can	also	reduce	construction	time	and	the	number	of	specialized	contractors	needed,	saving	money	overall.	Structural	insulated	panels	(SIPs)	provide	superior	insulation	compared	to	traditional	methods,	offering	energy	savings	of	12%	to	14%.	When	installed	properly,	SIPs	result	in	a	more	airtight	dwelling	that	is
energy	efficient,	quieter,	and	more	comfortable	due	to	their	high	R-values	and	strength-to-weight	ratios.	A	typical	SIP	consists	of	foam	board	insulation	sandwiched	between	two	sheets	of	oriented	strand	board	(OSB)	or	other	structural	facing	materials,	with	manufacturers	often	customizing	the	exterior	and	interior	sheathing	materials	to	meet
customer	requirements.	The	quality	of	SIP	manufacturing	is	crucial	for	long	life	and	performance,	as	improper	gluing,	pressing,	and	curing	can	lead	to	delamination	issues.	When	utilizing	Structural	Insulated	Panels	(SIPs)	in	construction,	it's	essential	that	they	have	smooth	surfaces	and	square	edges	to	prevent	gaps	from	forming	when	connected	at
the	job	site.	Before	purchasing	SIPs,	builders	should	inquire	with	manufacturers	about	their	quality	control	procedures	and	warranties,	as	these	can	vary	significantly	between	companies.	SIPs	are	available	with	different	insulating	materials,	usually	polystyrene	or	polyisocyanurate	foam,	and	are	manufactured	in	a	factory	before	being	shipped	to	job
sites	for	assembly	into	houses	by	builders.	Experienced	builders	find	that	SIP	homes	go	up	much	more	quickly	than	other	types	of	homes,	which	can	save	time	and	money	without	compromising	on	quality.	These	savings	can	partially	offset	the	usually	higher	cost	of	SIPs.	Many	SIP	manufacturers	also	offer	"panelized	housing	kits"	where	the	builder	just
assembles	pre-cut	pieces	and	additional	openings	for	doors	and	windows	can	be	cut	with	standard	tools	at	the	job	site.	When	installed	according	to	manufacturers'	recommendations,	SIPs	meet	all	building	codes	and	pass	safety	standards	set	by	the	American	Society	for	Testing	and	Materials	(ASTM).	Fire	safety	is	a	concern	but	covering	the	interior	of
the	SIP	with	a	fire-rated	material	like	gypsum	board	protects	it	long	enough	for	occupants	to	escape	safely.	Like	any	house,	insects	and	rodents	can	be	a	problem;	in	some	cases,	they've	even	tunneled	through	SIPs.	Manufacturers	offer	guidelines	for	preventing	these	problems	including	applying	insecticides	to	panels,	treating	ground	before	and	after
construction	with	insecticides,	maintaining	low	indoor	humidity	levels,	keeping	outdoor	plantings	away	from	walls,	and	trimming	over-hanging	tree	limbs.	Additionally,	boric	acid-treated	insulation	panels	are	available;	they	deter	insects	without	harming	humans	or	pets.	A	well-built	SIP	structure	might	require	controlled	fresh-air	ventilation	for	safety,
health,	and	performance,	as	it	can	be	very	airtight.	Properly	operating	a	mechanical	ventilation	system	helps	prevent	indoor	moisture	problems,	which	is	crucial	for	achieving	energy-saving	benefits	from	a	SIP	structure.	Regular	blower-door	testing	is	recommended	to	ensure	the	house	meets	building	codes	and	does	not	have	air	leaks,	especially	in
climates	with	high	temperatures	or	humidity	levels.	This	process	involves	conducting	multiple	tests	at	different	stages	of	construction	and	can	help	identify	any	potential	issues	before	they	become	major	problems.	This	code	mandates	that	new	residential	constructions	undergo	an	air-leakage	test	with	a	result	of	less	than	5	or	3	air	changes	per	hour
(dependent	on	climate	zone)	at	50	pascals.	This	is	a	pass/fail	examination	typically	conducted	after	construction	completion	and	installation	of	HVAC	equipment,	plumbing	fixtures,	etc.	Plumbing	traps	must	be	sealed	before	testing	to	avoid	unwanted	air	flow	through	the	system.	I	conduct	two	other	types	of	tests:	one	during	build	for	detailed	results
including	air	leaks	locations	and	another	post-remodeling	work	to	diagnose	issues	that	may	have	arisen	due	to	changes	in	home	dynamics.	A	homeowner	diagnostic	test	is	performed	as	part	of	an	energy	audit	when	a	homeowner	expresses	concern	over	home	performance,	energy	costs	or	comfort	levels.	The	blower	door	consists	of	four	key
components:	an	exterior	door	frame,	a	nylon	panel,	a	fan	for	air	circulation	and	a	pressure	gauge	for	measuring	airflow	and	pascals.	The	test	involves	either	pressurizing	or	depressurizing	the	structure	to	50	pascals,	which	is	equivalent	to	a	20-mph	wind	blowing	on	all	sides	of	the	building	simultaneously.	I	usually	perform	a	depressurized	test	but
there	are	instances	where	a	pressurized	test	may	be	required.	To	accurately	assess	a	structure's	air	tightness,	it's	essential	to	conduct	pressurization	tests.	This	method	involves	pressurizing	the	building	with	air	and	then	sealing	off	all	entrances	and	exits	to	measure	the	pressure	difference	between	inside	and	outside.	The	purpose	of	this	test	is	to
identify	areas	with	gaps	or	leaks	in	the	air	barrier,	such	as	around	windows	and	doors.	Pressurization	can	also	be	used	to	pinpoint	specific	holes	or	gaps	by	introducing	a	small	amount	of	fog	into	the	building.	This	allows	for	the	detection	of	invisible	leaks	that	might	not	be	apparent	through	other	means.	The	test's	accuracy	depends	on	various	factors,
including	weather	conditions,	equipment	setup,	and	data	collection.	In	windy	conditions,	the	test	may	yield	inaccurate	results	due	to	the	wind's	impact	on	pressure	readings.	Similarly,	extremely	cold	temperatures	can	affect	the	test's	outcome	as	well	as	the	building's	indoor	temperature.	To	ensure	a	precise	blower-door	test,	it's	crucial	to	have
accurate	information	about	the	home,	including	volume,	floor	area,	climate	zone,	and	outdoor	temperatures.	The	type	and	efficiency	of	heating	and	cooling	equipment,	as	well	as	energy	costs,	also	play	a	significant	role	in	estimating	air	leakage	costs.	Proper	preparation	is	vital	for	conducting	this	test.	All	windows	and	exterior	doors	must	be	closed,
and	some	manufacturers	even	require	additional	information	about	the	home's	ventilation	requirements	and	occupants.	To	get	accurate	air-seal	results,	it's	crucial	to	lock	all	doors	and	windows	during	the	test.	This	also	prevents	people	from	entering	or	exiting	the	building,	which	can	cause	unexpected	pressure	changes	that	might	damage	the	blower
door	assembly	if	the	fan	is	running	at	high	speed.	All	interior	doors,	including	those	leading	to	closets	and	basements,	should	be	left	open.	Any	gas-burning	appliances	must	be	turned	off,	as	they	can	release	carbon	monoxide,	while	wood-burning	appliances	cannot	have	any	active	fires	or	hot	ashes.	If	you're	considering	additional	tests	after	the	basic
test,	you	might	want	to	set	the	blower	door	to	maintain	a	50	pascals	pressure	within	the	home,	especially	if	there's	at	least	a	10°	temperature	difference	between	inside	and	outside.	A	thermal	imaging	camera	can	help	find	air	leaks	under	these	conditions.	You	could	also	conduct	a	zonal	pressure	test,	which	measures	pressure	differences	in	rooms	or
spaces	in	the	house	by	closing	doors	to	specific	areas	and	measuring	the	pressure	difference	between	them	and	the	area	outside.	The	most	critical	piece	of	information	from	the	blower	door	test	is	CFM50,	which	represents	the	cubic	feet	of	air	moving	across	the	fan	per	minute	at	50	pascals.	This	number	is	essential	for	calculating	ACH50	and
CFM50/sq.	ft.	However,	it's	not	a	direct	measure	of	how	good	or	bad	your	home's	sealing	is;	you	also	need	to	consider	its	volume	and	surface	area.	The	results	can	range	from	very	tight	homes	with	low	CFM	numbers	(like	100CFM)	to	very	leaky	ones	with	high	numbers	(over	5000).	ACH50,	which	stands	for	air	changes	per	hour	at	50	pascals,
indicates	how	many	times	all	the	air	inside	your	home	is	exchanged	with	outside	air.	If	you're	aiming	for	a	low	ACH	number	(preferably	under	3	or	5,	depending	on	your	location),	homes	testing	higher	(over	5)	are	candidates	for	improvement	to	increase	comfort	and	reduce	energy	costs.	The	best	test	result	I've	seen	was	.33ACH50;	the	worst	was	just
over	15ACH50.	It's	time	to	move	beyond	the	conventional	ACH@50	Pascals	metric?	Let's	examine	its	limitations	using	a	hypothetical	blower-door	test	as	an	example.	The	CFM50	measure	offers	valuable	insights	into	building	air	tightness.	In	this	scenario,	I've	calculated	a	home	with	15,000	cubic	feet	of	volume	and	4600	square	feet	of	surface	area,
resulting	in	4	air	changes	per	hour	(ACH50)	at	50	pascals.	However,	the	test's	validity	depends	on	location;	in	climate	zone	7,	such	as	my	own	area,	this	home	fails	to	meet	code-compliant	standards.	Next,	let's	calculate	the	cubic	feet	per	minute	(CFM50/sq.	ft.)	by	dividing	1000	CFM	by	4600	square	feet	of	surface	area	–	a	value	of	.217	is	obtained.
While	ACH50	is	widely	understood,	the	CFM50/sq.	ft.	calculation	may	require	time	to	grasp.	Estimated	annual	infiltration	rates	can	be	determined	using	various	methods,	but	software	estimates	often	lack	reliability.	For	instance,	a	home	meeting	code	minimums	of	3ACH50	will	naturally	experience	air	leaks	at	an	estimated	.2	air	changes	per	hour
(.2ACHnat),	exchanging	its	entire	volume	every	5	hours	or	roughly	5	times	daily	–	considered	"tight."	Design	infiltration	rates	are	also	calculated	by	software	to	inform	heating,	cooling,	and	ventilation	equipment	sizing.	Additionally,	leakage	area	estimates	help	visualize	the	cumulative	size	of	all	air	leaks	within	a	building.	Cost	estimates	for	energy
usage	due	to	leakage	are	valuable	in	understanding	potential	returns	on	investment	from	improvements	made.	I	advise	builders	and	homeowners	to	set	an	air-tightness	goal	and	test	its	achievement.	Ensuring	HVAC	contractors	understand	performance	objectives	is	also	crucial,	especially	when	remodeling	or	upgrading	existing	homes	–	pre-	and	post-
work	testing	can	help	mitigate	undesirable	consequences.	Randy	Williams,	a	builder	and	energy	rater	based	in	Grand	Rapids,	Minnesota,	emphasizes	the	importance	of	achieving	set	air	tightness	goals	through	regular	testing.	This	approach	not	only	ensures	building	performance	but	also	offers	valuable	insights	into	return	on	investment	for	any
improvements	made.


