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Smacna	hvac	air	duct	leakage	test	manual	1st	edition	answers	free	printable

Ducts	must	be	sufficiently	airtight	to	ensure	economical	and	quiet	performance	of	the	system.	Other	construction	details	influence	results.	Orifice	openings	shall	be	centered	in	the	meter	tube.	Minimum	yield	strength	for	steel	sheet	and	reinforcements	is	30,000	psi	(207	kPa).	Few	ratings	for	this	are	published.	The	installer	is	cautioned	to	verify	that
the	shelf	life	has	not	been	exceeded.	Conduct	and	record	the	field	tests.	SMACNA	does	not,	however,	endorse	individual	manufacturers	or	products.	Oilbase	caulking	and	glazing	compounds	should	not	be	used.	Allow	repaired	seals	to	cure	and	retest	until	the	leakage	rate	is	acceptable.	6.4	A	suggested	test	summary	report	form	is	provided	on	page
6.2,	and	a	sample	of	a	completed	report	is	shown	on	page	6.3.	The	orifice	tube	data	entries	can	be	eliminated	if	a	different	type	of	test	apparatus	is	used.	Des	Moines,	IAFormer	Duct	Construction	Standards	Committee	Member	Danial	J.	CLASS	24	AND	LOWER	ARE	ANTICIPATED	RESULTS	FOR	SEALED	DUCTS.	Reprinted	from	pages	1.8	¢ÃÂÂ	1.12
SMACNA	MAC	Duct	Construction	Standards¢ÃÂÂ2nd	Ed.,	1995	1.6	The	duct	system	designer	should:	Match	the	fan	to	the	system	pressure	losses.	1.5.3	Mastics	Heavy	mastic	sealants	are	more	suitable	as	fillets,	in	grooves,	or	between	flanges.	3.3	Calculate	the	allowable	or	allocated	leakage	using	leakage	factors	related	to	the	duct	surface	area.	If
necessary	apply	a	soap	solution	to	locate	small	leaks.	At	this	cfm	the	blower	will	have	to	produce	a	pressure	approximately	equal	to	the	sum	of	the	duct	test	pressure	and	the	orifice	differential	pressure.	3.6	To	prevent	overpressurizing	of	the	ducts,	start	the	blower	with	the	variable	inlet	damper	closed.	Kp	in	Table	5-1	is	the	overall	pressure	loss	that
occurs	from	contracting	and	expanding	the	flow.	D.1	D.2	Table	E-1	Leakage	Factor	(F)	in	CFM/100	S.F.	Duct	LEAKAGE	CLASS	(CL)	UNSEALED	PRESSURE	W.G.	CLASS	CLASS	CLASS	CLASS	CLASS	P0.65	P¢ÃÂ³Â	3	6	12	24	48	0.143	0.05	0.4	0.9	1.7	3.4	6.7	0.224	0.10	0.7	1.3	2.7	5.4	10.7	0.351	K	sevig	(detalopretni)	1-5	elba	T.	Eb	lw	Eraht	Egkakil
(Jenturopo	Rhh)	Tcud	fo	Tanuma	H	(T).rucco	lliw	egakil	erom	H	Erusserp	H	Rehgih	(T).stnioj	owt	Gnwtp	Gnirrucco	liretcud	fo	segde	detneiro	(Wolfria	fo	noitcerid	h)	yllanidutignol	owt	fo	Iniioj	Denimaes	A	(ADnioj	szniehtsenew)	.NcetiEiteweceretcetw	(Retchitew)	moc-ni,	tcaf-ni,	era	stenopmoc	cificeps	under	seitrap,	reto	be	snoiteneserper,	na	ni	elor
on	h-ti-dna-noitacilbup	ro	tnemucod	siht	vo-stentnoc,	htew	ecnilpmoc	ecrofne	ro	ecilop	ot	yterrohtua	ro	rewop	on	sa-ANCAMS	.tenemecrofnier	hsem	evah-emoS	.launaM	tseT	egakaeL	tcuD-CAVH	ANCI-INIACIESI-Sinico	of	LehdenzenestreNgAAAAAAAAAAAAAAAAAAAAAAAAC	Ecafrus	Sti	Gnylptylum	Yb	Temges	Set	Hcai	Shelf	Eggakel	Paula	Hot
AtluclaC.M.	Gniveihca	fo	stsoc	H	Tsniaga	Dehgiew	Yeluferac	Eb	Deluohos	1-4	elbaT	Ni	Nwohs	Nahr	Rool	Setar	Egakil	Pola	gnittes	Fo	stifeneb	ehT	.dezingocer	era	Ytirohtua	gnituihua	Ehf	Forppa	Yurpha	Yurphaqdetroncncid	Rosenutium	no	Desa	.Nizaab	Nizuetzenew	Nizhnihnihnihnihniew	Nizhnihnihniew	Nizhnihniew	Nizhnihnihnihnihniew	Jem
Defitsugenu	na	Yllareg	si	Gnitset	EgakaeL.rai	Ro	Chatnom	Xis	Yelno	Eb	Yam	I.1-4	ErugiF	morf	Dayeb	UesahT	5.82	3.41	0.11	57.4	8	8.62	4.31	0.01	74.4	0.52	5.21	0.9	71.4	22	6.110.8	68	6.12	66.010.75.26.916.10.36.16.316.3	8	0.5	58.2	0.61	0.8	5.4	66.2	1.811	0.95	5.92	8.41	4.7	64.2	5.801	2.45	1.72	6.31	7.6	5.3	62.2	0.89	0.94	5.42	2	2.21	0.21	4	0.3	40.2
8.68	4.44	7.14	9.512	9.518	5.18	47.47.264.26	9.3	5.1	03.1	84	42	21	6	3	1	8.44	4.22	2.11	6.5	8.2	09.0	439.0	5.14	8.02	4.01	2.5	6.2	08.0	568.0	1.83	0.91	5.9	8	4.4	4.2	07.0	397.0	4.43	2.41	6.8	3	2	06.4	2	70	6	6.0	76	3	6.0	63	6.36.36.3	0.1	04.0	155.0	9.12	0.11	5.5	7.2	4.1	03.0	754.0	8.61	4.8	2.4	1.2	1.1	1.1	0.6024	which	is	98.8%	of	0.61.	The	SCFM	base	is
0.075	lb/ft3	at	70	°	F	at	sea	level.	For	duct	systems	built	to	the	class	of	4	(1000	PA)	WG	and	superior,	the	design	must	determine	if	there	is	any	justification	for	the	tests.	The	hole	relates	CFM	to	the	pressure	according	to	q	=	c	ã	£	â	€	"p0.5.	The	escape	class	is	a	grass	of	q	=	c	ã	£	â	€	"p0.65.	Boniface,	Presidentwayne,	nj	Robert	S.	The	precise	is	not
implemented.	In	addition,	compliance	with	any	element	of	this	type	with	states	published	or	recognized	by	Smacna	is	not	indicated	by	the	presence	of	the	logo.	which	is	4.1%	of	CFM	fan.	ACGIH,	American	Conference	of	Government	Industrial	Hygienists,	Lansing,	MI	AGA,	American	Gas	Association,	Arlington,	VA	ANSI,	American	National	Standards
Institute,	New	York,	NY	APCA,	Association	of	Control	of	Pollution	of	the	Air,	Pittsburgh,	PA	API,	American	Petroleum	Institute	Institute	,	Washington,	Washington,	Washington,	Washington.	DC	Ashrae,	American	Society	of	Calefacción,	refrigeration	and	aired,	Atlanta,	Ga	Asme,	American	Society	of	Mechanics,	New	York,	NY,	see,	see	references	and
instrumentation	of	escape	tests	of	construction	elements	in	the	apã	©	ndex	i.	It	has	not	been	provided,	consult	the	Apãnndice	C	and	section	2.	You	are	reading	a	free	preview,	pages	18	to	27	are	not	shown	in	this	preview.	In	this	case,	register	the	type	of	meter	in	the	test	report.	To	use	FPM	speed	divides	by	3600	s2/m2.	Mercury	13,570	insignificant
0.0012	101	181.8	ã	¢	ë	†	â	€	20	to	250	ã	¢	ë	†	â	€	™	38	679	Not	inflamed.	Whether	the	design	uses	the	identified	rates	or	prefers	other	constants,	it	is	practical	to	evaluate	leaks	through	this	world.	3.7	Read	the	flow	meter	and	compare	the	leakage	in	CFM	per	square	foot	with	the	permitted	speed	determined	in	step	3.3.	If	you	meet	the	allowed	rate,
proceed	to	step	3.8.	If	you	do	not	meet	the	allowed	rate,	follow	steps	3.7	to	per	pound	of	dry	air.	The	contractor	must	carefully	select	the	construction	details	³	consistent	with	the	sealing	requirements,	the	direction	³	the	air	³	and	the	familiar	sealing	methods.	Metal	sheet	and	y	CONDITIONING	OF	CONTRACTORSÃ	¢	â	€	â	™	National	Association,	inc.
3.2	Figure	3-1	“n	of	the	tests	3.3	3.4	The	classification	of	leaks	identifies	a	permissible	leak	rate	in	CFM	per	100	square	feet	of	the	duct	surface	according	to	the	relationship	Cl	=	f	ãgeâ	·	(p)	0.65	defined	In	section	1.3.	F	is	the	leak	rate	in	CFM/100	s.f.	of	the	surface	of	the	duct	(variable	with	the	static	pressure).	Acetylene	tetrabromuro
(Tetrabromaetano),	C6H2BR4	2,964	20/4	slightly	absorbs	ã	¢	â	€	370	660	ã	¢	â	€	ã	¢	â	"ã	¢	âˆ	4	ã	¢	â	€	not	inflam.	The	escape	as	a	percentage	of	the	flow	has	been	linked	to	the	escape	class	and	the	pressure	of	the	Apigice	A.	The	application	must	refer	to	a	part	of	the	specific	identified	document	that	does	not	include	published	text	that	provides	the
requested	information.	The	steel	or	stainless	steel	sheet	material	is	preferable.	The	Federal	Agency's	documents	define	â	€	Atmosphere	are	â	€;	At	sea	level	the	temperature	is	59	°	F	with	29,921	in.	If	the	results	of	the	sampling	test	are	good,	the	contractor	that	continues	can	be	allowed	without	performing	more	visual	inspection	tests	and	the
examination	of	the	operating	conditions	must	be	sufficient	to	justify	the	faith	in	the	Mã	‰	All	used.	The	factor	and	reduce	the	apparent	flow	by	becoming	a	multiplier	in	the	formula	q	=	kcyav.	Registration	instruments	used	for	tests.	The	visual	inspection	for	the	application	of	such	more	appropriate	will	be	normally	sufficient	for	the	reasonably	tight
construction	verification.	The	contractor	must	carefully	consider	the	effects	of	the	sealing	and	potential	fireplace	when	welded	in	or	near	sealed	connections.	3.10	Precautions	Check	that	the	test	apparatus	has	an	appropriate	and	equivalent	electrical	power	supply.	The	construction	and	the	products	that	meet	these	standards	will	not	necessarily	be
acceptable	if,	when	examining	and	testing	them,	it	is	checked	diulF	diulF	,EMSA	stnemurtsnI	dna	tnemerusaeM	no	retpahC	koobdnaH	slatnemadnuF	EARHSA	2.M	1.M	Â	ed	ortem³Ãnam	led	salbat	sal	Â	¢Ã1.2PR	ASI	al	ed	adadnemocer	acitc¡Ãrp	al	eD	.%7,5	o	mfc	654	se	otsE	.sotisiuqer	sotse	rop	odalpmetnoc	odatluser	le	nacidujrep	euq	sacits‐
Ãretcarac	sarto	neneit	A	B	C	SSALC	ELLES	GW	³Â	¬â	.01	,¬â	¢Ã	01	,¬â	¢Ã	01	,¬â	¢Ã	01	,¬â	¢Ã	01	,¬â	¢Ã	01	,¬â	¢Ã	01	,¬â	¢Ã	01	,¬â	¢Ã	01	,¬â	¢Ã	01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã	01	,¬â	¢Ã	01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã01	,¬â	¢Ã	01	,¬â	¢Ã	01
,¬â	¢Ã	01	,³Â	¬â	6	,³Â	¬â	4	GW	"3	GW"	2	,2	,"1	,"	½Â¢Ã	otcudnoc	ed	esalC	selbacilpa	saguf	ed	sesalC	1-4	albaT	2.4	otcudnoc	led	saguf	ed	n³ÃicacifisalC	1-4	arugiF	1.4	.J	mailliW	iM	,nerrawlemmiK	werdnA	.atnic	ed	ametsis	nu	noc	ocil¡Ãtem	otcudnoc	la	osorbif	otcudnoc	nu	ed	erreic	le	nartsuli	ancamS	ed	osorbif	oirdiv	ed	otcudnoc	led	n³Ãiccurtsnoc	ed
seradn¡Ãtse	sol	,ograbme	niS	.K	ecidn©ÃpA	le	ne	senoicairav	sarto	ravresbo	nedeup	eS	.n³Ãiserp	al	racilpa	ed	setna	orec	arutcel	al	a	esratsuja	nebed	sotnemurtsni	soL	31.5	.B	ecidn©ÃpA	le	ne	artseum	ed	aguf	ed	n³Ãicacifisalc	ed	sisil¡Ãna	nu	anoicroporp	eS	5.4	.n³Ãicalitnev	ed	sametsis	ed	abeurp	y	oerotinoM	,9	olutÃpaC	,HIGCA	,lairtsudni
n³ÃicalitneV	8791	,ojulf	ed	rodidem	led	oicifiro	led	otneimanoisnemiD	,0009BOI	oN	koobdnaH	ynapmoC	retroP	&	rehcsiF	.oC	egroF	olaffuB	,selatnemirepxe	sotad	sol	ed	socit¡Ãnaf	ed	aÃreinegni	al	ed	aÃreinegni	ed	sisil¡Ãna	led	aÃuG	radn¡Ãtse	n³ÃicideM	,5.14	dradnatS	earhsA	eria	led	n³Ãicanimatnoc	ed	lortnoc	ed	n³Ãicaicosa	al	ed	oiraiD"	¬â	¢Ã
orene	,sag	ed	ojulf	led	n³Ãicidem	aL	)61B	ISNA	sadirb	arap(	ojulf	led	n³Ãicidem	al	arap	adirb	al	ne	odatnom	sodalifa	sedrob	ed	oicifiro	ed	sacalP	2.3	PR-ASI	)2891(	lliH	warGcM	,relliM	.odaiporpa	naredisnoc	nacilpa	ol	o	natpoda	ol	euq	sol	omoc	oirartnoc	ol	ed	y	,otnemucod	etse	ne	n³Ãicacilpa	al	ed	senoicatimil	sal	ed	ortned	osu	le	y	airatnulov
n³Ãicatpeca	al	arap	adaraperp	¡Ãtse	n³Ãicacilbup	o	otnemucod	etsE	.R	,ojulf	ed	n³Ãicidem	ed	aÃreinegni	ed	launaM	)3#	AGA	emrofnI(	larutan	sag	ed	oicifiro	led	n³ÃicideM	,0352	IPA/ISNA	.oC	,orobxoF	,knipS	.K.L	,ojulf	ed	serodidem	ed	aÃreinegni	ed	sacitc¡Ãrp	y	soipicnirP	4891	,saÃrebut	ne	sodiulf	ed	ojulf	led	n³ÃicideM	)soicifirO	,1	etraP(	M3-CFM
EMSA	5.91	CTP	EMSA	aicnetop	ed	abeurp	ed	ogid³ÃC	n³Ãicacilpa	y	aÃroet	uS	Sellació	“n	Applications	only	transverse	joints	and	seams	together,	seam	Designates	other	numbers	and	has	specified	Seal	Class	C	for	"and	1	Wg	See	the	text	on	the	sealing	in	the	HVAC-DCS	manual.	Those	who	test	the	air	management	systems	occasionally	will	worry	about
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67.1	7.884	0.121	2.43	47.1	9.584	3.021	0.43	27.1	1.384	6.911	8.33	07.1	3.084	9.811	6.33	86.1	5.774	2.811	4.33	66.1	7.474	5.711	2.33	46.1	8.174	8.611	0.33	26.1	9.864	1.611	8.23	06.1	0.664	4.511	6.23	85.1	1.364	1115	9.40	78.7	279.3	1121	9.50	79.1	280.8	1127	9.60	79.5	282.2	1132	9.70	79.9	283.6	1138	9.80	80.3	285.1	1144	9.90	80.7	286.5	1150
10.00	81.1	287.9	â	€	â	€	Although	the	Table	Gives	CFM	to	the	Nearest	0.1,	the	test	reports	must	list	the	numbers	rounded	to	the	closest	cfm.	Read	the	levels	of	the	viã	©	ndalos	horizontally.	The	design	must	review	the	HVAC	air	duct	leakage	test	manual	to	obtain	estimated	and	practical	leakage	assignments.	Behavior	the	required	tests	before
external	isolation	is	applied	and	before	the	ducts	are	hidden	by	construction	enclosures.	Any	person	or	organization	who	uses	this	document	must	rely	on	their	own	judgment	or,	as	appropriate,	find	the	advice	of	a	competent	professional	to	determine	the	exercise	of	reasonable	attention	in	any	circumstance.	Decompress;	Repair	all	audible	leaks	and
other	significant	leaks.	Compare	the	numerous	value	of	the	escape	class	obtained	through	this	area	with	the	suggested	escape	classes	for	the	type	of	conduit	construction	and	the	extending	of	the	sealing	used.	3.9	Remove	blank	spaces	and	temporary	stamps.	Helical	lock	seams	(spirals)	are	exempt	from	sealant	requirements.	6.2	When	the	design	has
properly	analyzed	the	systems	and	has	clearly	specified	the	test	parameters,	the	report	procedure	is	relatively	simple.	The	precise	of	the	K	coefficients	in	Figure	5-1	can	be	compared	to	those	who	varied	with	the	number	of	Reynolds	as	follows.	The	I-1	relationship	of	the	general	pressure	in	general	for	the	mediated	differential	versus	the	ã®â²	reprint
of	manual	No.	10b900.	Although	the	initial	adhesion	may	seem	satisfactory,	the	aging	characteristics	of	these	tapes	in	the	service	are	questionable.	It	is	practical	to	relate	the	escape	to	the	surface	area	of	the	olles	olles	le	,otcudnoc	ed	opit	le	noc	sodaicosa	n¡Ãtse	,GW"	¬â	01	atsah	ed	senoiserp	arap	I	arugiF	al	ne	nartseum	es	84	y	42	,21	,6	,3	aguf	ed
senoicacifisalc	saL	2.4	.sotcudnoc	sol	ed	sotreiba	somertxe	sol	sodot	ne	selaropmet	solles	enoicroporp	y	otcudnoc	led	n³Ãicces	al	a	ojulf	ed	rodidem	le	y	rodalpos	le	etcenoC	5.3	and	construct	pressure	classes	in	Table	4-1.	It	is	not	a	security	set.	Hg)	29.92	28.86	27.82	26.82	25.84	24.90	23.98	23.09	22.22	21.39	20.58	(In.	Acquire	a	greater
understanding	of	nature	and	the	amount	of	leaks	and	the	world	and	all	sealing	costs	and	leak	tests,	especially	the	amount	of	the	preparation	time	Inherent	when	demonstrating	a	successful	test.	Fischer	and	Porter	Co.,	with	permission	1.5	the	density	of	the	air	of	the	air	varies	with	the	baromérica	pressure,	the	temperature	and	the	amount	of	moisture
present.	varies	more	below	the	R	105	values	that	for	high	values.	.	The	classification	of	the	duct	pressure	is	not	the	static	pressure	of	the	fan	or	the	external	static	pressure	(in	an	HVAC	unit)	unless	the	design	design	has	made	such	assignment	is	its	contract	documents.	A	new	investigation	in	the	rates	of	escape	from	sealed	and	unusual	ducts	has
revealed	the	need	for	a	better	world	to	evaluate	driving	leaks.	If	the	calculated	value	is	below	the	suggested	value	in	Table	4-1,	contractors	must	anticipate	some	difficulty	in	obtaining	satisfactory	tests.	Some	sealants	can	negatively	affect	the	release	function	of	the	rupture	connections	to	fire	shock	absorbers;	Consult	the	shock	absorber	manufacturer
for	installation	restrictions.	Board	and	seam	closures	in	fibrous	glass	ducts	are	based	on	recorded	adhesive	systems	to	make	connections,	in	contrast	to	metal	ducts	that	use	mechanical	blockages	for	connection	and	use	sealants	for	supplementary	leakage	control.	The	potential	precision	of	flow	measurements	must	be	evaluated.	5.15	Select	an
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yltcirts	dedivorp	,niereht	Snoisserpxe	dna	saedi	,noitamrofni	la	gnidulcni	,atadad	eht	tub	Deveileb	ni	Hcihw	contains	contains	very	spacious.	The	densities	of	the	different	manomã	©	tric	fluids	are	indicated	in	the	apartment	M.	The	plates	should	be	flat	and	have	holes	with	square	edges	(90	°)	that	are	free	of	boldness.	If	it	is	exposed	to	direct	sunlight,
it	will	also	be	resistant	to	ultraviolet	rays	and	ozone	or,	after	the	cure,	it	will	be	painted	with	a	compatible	coating	that	provides	said	resistance.	When	several	separate	segments	within	the	same	system	are	tried	and	of	the	same	kind	of	pressure,	the	aggregate	leak	should	not	exceed	the	permissible,	although	the	amount	in	one	or	more	segments	can
exceed	slightly	from	the	permissible	CFM	indicated	for	each	segment.	The	ApÃ	©	ndice	J	relates	the	number	of	Reynolds,	the	Beta	and	K.	Asã	relationship,	and	when	the	fluid	flow	texts	indicate	that	for	temperatures	below	500	°	F	it	is	not	necessary	of	hole.	Reprinted	industrial	ventilation	by	the	American	conference	of	government	hygienists.	The
apartment	may	be	used	to	evaluate	the	effects	of	an	expansion	factor	of	gas	and	in	terms	of:	200	mâ²	of	the	ascending	pressure,	the	relationship	of	the	specific	heat	i.1	to	constant	pressure	with	the	constant	volume	(	K	=	1.4	for	air)	and	the	hole	pressure.	See	the	SMACNA	HVAC	Table	5-1	duct	systems	design	manual	to	learn	about	longitudinal	sewing
leaks.	3.	The	provisions	of	both	documents	are	examined	in	ERDA	76-21,	Nuclear	Air	Cleaning	Handbook,	available	in	the	NTIS	of	the	United	States	Department	of	Commerce.	Enter	the	fan	CFM	(Q),	the	test	pressure	(PT)	and	the	leakage	class	(CL)	specified	by	the	design.	(This	value	can	also	be	calculated	as	F	=	Cl	ãƒ	â—	P0.65).	The	equipment	(fans,
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Hole	pipe	in	total	system	****	***	****	******	****	*****³	SetiÃ	n(s)	test	6.2	Wall	Street	Towers	Project	No.	Main	560	9.6	54	1.4	â	7	â	6	3.2	3.13.85	JRL	UNG	46	NORTH	SURCURA	410	9.6	39	1.4	â	7	â	6	3.5	3.5	ABT	UNG	48	EAST	BRANCH	480	9.6	46	1.4Ã¢	Â		7Ã¢	Â		6	1.8	4.19.85	ABT	UNG	35	TOTAL	2290	220	200	(TESTED	SEGMENTS)	6.3	6.4	APÃ	
INDICES	6.5	6.6	Table	A-1	Leak	as	a	percentage	of	flow	in	CFM	FAN	SYSTEM	LEAKAGE	CLASS	PRO-RATED*	BY	PRESSURE		F	(EN	WG)	1/2	1	2	3	4	6	48	2	15	24	38		212	19	30	3	10	16	25	4	7.7	12	19	5	6.1	9.6	15	24	2	7.7	12	19	2	0	2	0	26.1	9.6	15	3	5.1	8.0	13	4	3.8	6.0	9.4	5	3.1	4.8	7.5	12	2	2	3.8	6	9.4	12	2	0	0	0	0	4	8	7.5	9.8	3	2.6	4.0	6.3	8.2	4	1.9	3.0
4.7	6.1	5	1.5	2.4	3.8	4.9	6	2	1.9	3	4.7	6.1	7.4	9.6	2.5	2.4	3.8	4.9	5.9	7.7	3	1.3	2.0	3.1	4.1	4.9	6.4	1.0	1.5	2.4	3.1	3.7	4.8	5	0.8	1.2	1.9	2.4	3	1.8	3	2	1.0	1.5	2.4	3.1	3.7	4.8	2.8	2	0.8	1.2	1.9	2.4	3.0	3.8	3	0.6	1.0	1.6	2.0	2.5	3.2	4	0.5	0.8	1.3	1.6	2.0	2.6	5	0.4	0.6	0.9	1.2	1.5	1.9	*NORMALLY	SERÃ	2	TO	5	CFM/SQUARE	FOOT.	Such	tapes	are	typically	thicker
several	times	that	of	tapes	traditionally	known	as	the	pressure-sensitive	type³	n.	The	farther	the	air	is	transmitted,	the	greater	the	loss.	See	Figure	4-1.	If	the	design	does	not	designate	a	presiÃ	³	n	class	for	the	construction	³	ducts	in	the	contract	plans,	the	basis	for	compliance	with	the	SMACNA	HVAC	Conduit	Construction	Standards	³	is	as	follows:
2Ã¢	Â		Â³	wg	[500	Pa]	wg	for	all	ducts	between	the	power	fan	³	variable	volume	control	boxes	and	1Ã¢	Â		wg	[250	Pa]	for	all	other	ducts	of	any	application³	n.	For	upper	flow	scale	divisions	of	0.1Ã¢	Â		Â³	are	appropriate.	Preliminary	data	entry	in	report	forms.	IN	NO		CASE	WILL	SMACNAÃ¢'S	LIABILITY		EXCEED		THE	AMOUNT	PAID	BY	THE	USER
TO	ACCESS	SMACNAÃ¢	Â		THE	PRODUCT	Â		OR	$1,000.00,	WHICHEVER	IS	GREATER,	REGARDLESS	OF	THE		THEORY.	This	procedure	does	not	prevent	the	chairman	of	the	committee	or	working	group,	member	of	the	committee	or	working	group,	or	staff	liaison,	from	expressing	an	opinion	³	on	a	provision	³	the	document,	provided	that	such	a
provision	Please	provide	a	clear	indication	that	the	³	opinion	is	personal	and	in	no	way	represents	an	official	act	of	the	Association³	and	should	not	be	invoked	as	such.	An	orifice	according	to	will,	for	example,	having	the	cfm	at	6¢ÃÂ³Â	orifice	differential.	ASHRAE	energy	conservation	standards	series	90	text	on	leakage	control	generally	requires	tests
only	for	pressures	in	excess	of	3¢ÃÂ³Â	(750	Pa).	DUCT	CONSTRUCTION	CLASS	LEAKAGE	CLASS	10¢ÃÂ³Â	wg	3	6¢ÃÂ³Â	wg	6	4¢ÃÂ³Â	wg	6	3¢ÃÂ³Â	wg	12	NOTE:	See	section	4	of	the	SMACNA	Leakage	Test	Manual	for	normal	classification.	Seal	duct	where	and	as	specified.	Fluids	with	density	corresponding	to	scale	calibration	must	be	used.	The
surface	area	basis	highlights	the	effect	of	system	size	and	is	now	the	keynote	of	new	SMACNA	duct	leakage	classifications.	Review	of	the	general	procedures	outlined	in	section	3.	6.5	Procedure	for	completing	a	report.	When	Seal	Class	C	is	to	apply	to	all	1¢ÃÂ³Â	(250	Pa)	and	Ã½Â¢ÃÂ³Â	(125	Pa)	pressure	class	duct,	the	designer	must	require	this	in
the	project	specification.	Look	up	the	allowable	leakage	factor	(F)	from	Figure	4-1	or	Appendix	E.	APPLICATION	Any	standards	contained	in	this	publication	were	developed	using	reliable	engineering	principles	and	research	plus	consultation	with,	and	information	obtained	from,	manufacturers,	users,	testing	laboratories,	and	others	having
specialized	experience.	It	is	not	recommended	that	duct	systems	constructed	to	3¢ÃÂ³Â	(750	Pa)	wg	class	or	lower	be	tested	because	this	is	generally	not	cost	effective.	If	the	first	pressurization	failed	to	develop	the	required	test	pressure	level	and	significant	leak	sites	were	not	discovered,	consider	the	following	alternatives:	Divide	the	specimen
being	tested	into	smaller	segments	or	use	larger	test	apparatus.	Leakage	Class	(class	selected	from	Table	4.1).	Several	such	closures	are	listed	as	components	of	systems	complying	with	UL	Standard	181	tests.	Leakage	Class	24	Requirement,	(Ã½Â¢ÃÂÂ	Static	Pressure)	From	Figure	4-1,	16	cfm/100	s.f.	is	read.	Application	over	uncured	sealant	may
have	failures	related	to	the	release	of	volatile	solvents.	Consider	acquiring	experience	with	leakage	rates	in	the	type	of	construction	used	before	formally	conducting	field	tests.	ylno	retsiger	ot	ot	ot	radn¡Ãtse	eria	ed	ojulf	nu	aÃracifingis	mfc	001	ed	laer	ojulf	ed	n³Ãicidem	anu	ed	amicne	rop	)b	alumr³Ãf	roP	.aguf	ed	soiretirc	omoc	rodalitnev	led	ojulf	ed
asat	ed	ejatnecrop	nu	ed	airartibra	n³Ãicangisa	al	a	roirepus	yum	se	euqofne	etse	euq	odiulcnoc	ah	ancamS	.3tf/bl	70.0	se	dadisned	aL	.MPF	ne	¡Ãtse	V	y	2TF	ne	¡Ãtse	A	,MFC	ne	¡Ãtse	Q	lauc	al	arap	VA	=	Q	se	ocis¡Ãb	ojulf	ed	n³Ãicauce	aL	2.H	1.H	.otartnoc	led	otnemucod	le	ne	soletnemaralc	euqifitnedi	e	,elbatner	y	adnopserroc	nºÃges	,sotcudnoc	ed
ametsis	adac	ed	n³Ãiccurtsnoc	al	arap	sesalc	sal	o	n³Ãiserp	ed	esalc	al	engiseD	.)oditimrep	ol	ed	ojabed	rop	areivutse	2.I	aguf	ed	asat	al	euq	sonem	a(	otcudnoc	ed	.F.S	301	o	001	â£Ã	13/23	rajenam	nedeup	olos	sodidem	MFC	23	soL	;odaborp	otcudnoc	le	ne"	¬â	1	eneitnam	es	sartneim	oicifiro	ed	adÃac	"01	ed	s¡Ãm	rallorrased	aÃrdop	on	y	ocit¡Ãtse"
½Â¢Ã1	ne	42	esalc	ed	otcudnoc	le	raborp	arap	arasu	es	rodidem	le	iS	.n³Ãiccurtsnoc	ed	seradn¡Ãtse	sol	ne	savitpircserp	sadidem	etnaidem	saguf	sal	ed	n³Ãicaluger	al	ereiuqer	,.cte	,otneiminetnam	,n³Ãicalitnev	,n³Ãicatibah	al	ed	eria	led	otneimivom	,oicapse	led	arutarepmet	ed	lortnoc	,dademuh	ed	lortnoC	,	.1	arugiF	al	ne	y	1-5	albaT	al	ne	adacidni
¡Ãtse	²Â®Ã	ortem¡Ãid	ed	n³Ãicaler	al	noc	n³Ãicaler	ne	lareneg	adidr©Ãp	aL	.4	041	+003-¬â	¢Ã	001-03	938	664	,¬â	¢Ã	etnegilgen	06/06	0438.0	liO	egaG	nosillE	.elbatpeca	aguf	al	ertseumed	es	euq	atsah	raborp	a	¡Ãrevlov	ol	y	olrilpmuc	arap	¡Ãracifidom	es	atsitartnoc	le	,odangisa	aguf	ed	levin	le	noc	elpmuc	on	nemic©Ãpse	le	iS	.oirotcafsitas	sonem
lortnoc	nu	y	etneicifed	arutsoc	ed	erreic	nu	racovorp	edeup	laripse	ne	oeuqolb	ed	oyar	nu	ne	rodalles	racilpA	.)neyubirtnoc	n©Ãibmat	serodatejus	ed	senoicartenep	sal	y	sallirav	ed	senoicartenep	sal	,osecca	ed	satreup	sal	euqnua	,sarutsoc	sal	y	senoicalucitra	sal	nos	setneyubirtnoc	selapicnirp	sol(	otcudnoc	led	eicifrepus	al	ne	sarutreba	saL	.sotcudnoc
sol	arap	nazilitu	es	orep	,sodiconoc	sonem	nos	etnemacimr©Ãt	sodavitca	serodalles	sol	y	etneilac	ne	natam	es	rolac	rop	sodacilpa	selairetam	soL	93.3	cm	The	user	acknowledges	that	the	data	is	complex,	subject	to	failure	and	requires	verification	³	competent	professionals,	and	that	modification	³	the	parts	of	the	data	by	the	user	may	affect	the	results
or	other	parts	of	the	data.	The	necessary	testing	and	³	should	be	ed	sametsis	sol	ed	soyasne	soL	.ADITIMREP	AGUF	OMOC	EJATNECROP	NU	NOC	RILPMUC	ARAP	SABEURP	EREIUQER	OLOS	Y	ABEURP	ED	NÃISERP	O	AGUF	ED	ESALC	ANOICROPORP	ON	,ANCAMS	SOIRETIRC	SOL	ODNASU	ÃTSE	ON	RODAÃESID	LE	ODNAUC	ODIREGUS
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al	se	LC	.LI	,ogacihC	ne	odacibu	n³ÃiserP	al	a	selbisneS	satniC	ed	ojesnoC	led	sotcudorp	ed	soirotcerid	sol	ne	nacilbup	es	satnic	arap	sabeurp	ed	sodatluser	sonuglA	.oicivres	le	arap	sadauceda	senoicarugifnoc	¡Ãranoicceles	atsitartnoc	le	,samron	satse	ne	sotsiverp	n©Ãtse	on	sotcudnoc	ed	etropos	y	ejatnom	ed	sametsis	sol	ed	sotnemele	sol	ed
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4.5	oicifiro	ed	serodidem	ANALYSIS	OF	NON-SMACNA	CRITERIA	SPECIFICATIONS	C.1	APPENDIX	D	SAMPLE	PROJECT	SPECIFICATION	D.1	APPENDIX	E	through	H	APPENDIX	I	FLOW	EQUATION	DERIVATION	1.1	FLOWMETER	ACCURACY	1.1	OVERALL	METER	LOSS	1.2	METER	CAPACITY	FOR	TESTED	DUCT	SIZE	1.2	STANDARD	AIR	1.3
OTHER	LEAK	TEST	METHODS	1.3	APPENDIX	J	FLOW	COEFFICIENTS	J.1	APPENDIX	K	through	M	APPENDIX	N	FLUID	METER	INSTRUMENTATION	REFERENCES	J.1	viii	TABLES	1-1	Standard	Duct	Sealing	Requirements	1.1	3-1	Applicable	Leakage	Classes	4.3	4-1	Assignment	of	Leakage	Classes	4.3	5-1	Orifice	Coefficients	5.1	5-2	Flow	Rate
Versus	Pressure	Differential	for	Meters	5.6	A-1	Leakage	as	Percent	of	Flow	in	System	A.1	E-1	Leakage	Factor	(F)	in	CFM/100	S.F.	Duct	E.1	F-1	Amount	of	Duct	to	be	Leak	Tested	(SFD)	F.1	G-1	Duct	Surface	Area	in	Square	Feet	per	Linear	Foot	G.1	H-1	Areas	and	Circumferences	of	Circles	H.1	K-1	Air	Density	Correction	Factor,	d	K.1	M-1	Properties	of
Manometric	Liquids	M.1	FIGURES	3-1	Illustration	of	Testing	3.3	4-1	Duct	Leakage	Classification	4.2	5-1	Leakage	Test	Meter	Apparatus	with	Flange	Taps	5.2	5-2	Leakage	Test	Meter	Apparatus	with	Vena	Contracta	Taps	5.3	5-3	Typical	Orifice	Flow	Curves	5.5	B-1	Duct	System	Example	B.3	I-1	Ratio	of	Over-all	Pressure	Loss	to	be	Metered	Differential
Versus	Diameter	Ratio	Ã²Â	I.3	J-1	Flow	Coefficients	K	for	Square/Edged	Orifice	Plates	and	Vena	Contracta	Taps	in	Smooth	Pipe	J.1	J-1	Flow	Coefficients	K	for	Square/Edged	Orifice	Plates	and	Flange	Taps	in	Smooth	Pipe	J.1	L-1	Gas	Expansion	Factor,	Y,	Versus	Acoustic	Ratio,	ÃÂÃÂ/kP1	L.1	ix	x	xi	xii	This	document	identifies	certain	leakage	limits	for
ducts	and	outlines	procedures	for	testing	ducts	for	conformity	with	air	leakage	limits	that	are	set	forth	in	a	designer¢ÃÂÂs	project	specification.	For	additional	information	on	flowmeters	see	references	in	Appendix	N.	Key	variables	that	affect	the	amount	of	leakage	are:	Static	pressure,	not	velocity	pressure.	To	use	basic	formula	in	inches	of	water
gage	pressure	it	is	necessary	to	multiply	the	Head	in	feet	by	12	inches/ft	and	by	the	density	of	air	and	water	density.	4201	Lafayette	Center	Drivechantilly,	VA	20151	"1209	printed	in	the	first	edition	of	the	United	States.	¬	â‚¬	"August	19936	of	the	printing	of	19977777	of	the	September	print"	"August"	August	""	August	""	".	Except	as	allowed	in	the
notice	to	users	and	in	certain	license	contracts,	no	part	of	this	book	can	be	reproduced,	stored	in	a	recoverable	or	transmitted	system,	in	any	way	or	by	any	means,	electronic,	mechanical,	photocopy,	recording,	recording	or	otherwise,	without	the	prior	written	permission	of	the	editor.	6.6	The	test	reports	will	be	submitted	as	required	by	the	project
documents.	Record	the	identification	data	of	the	project	and	the	system.	NFPA	Standard	90a	requires	that	adhesives	have	a	call	propagation	rating	not	more	than	25	and	a	qualification	developed	by	smoke	not	more	than	50.	This	is	especially	advisable	if	the	contractor	has	little	experience	with	the	tests,	he	is	trying	Comply	with	the	rates	allowed
much	more	low	than	normal,	includes	the	equipment.	In	the	test	or	it	is	about	the	construction	of	unknown	ducts.	If	he	does,	the	contract	documents	must	clearly	designate	the	parts	of	the	systems	to	be	tested	and	the	appropriate	tests.	The	design	design	must	have	independently	counted	the	escape	on	the	equipment.	The	characteristics	of	the	typical
holes	are	shown	in	Table	5-2.	The	classifications	of	greater	integrity	of	the	shock	absorber	escape	are	in	ANSI	N509.	Although	not	specifically	sold	for	ducts,	high	quality	curtain	wall	sealants	have	been	used	for	this	application.	When	the	construct	pressure	classes	of	the	duct	are	not	identified	in	the	drawings	of	the	and	the	amount	of	evidence	of
leakage	is	not	set	out	in	the	contract	documents,	any	³	obligation	of	the	installer	of	the	liability	defective	specification³	If	the	liquid	man³	meter	is	removed;	fill	with	the	appropriate	fluid;	For	convenience,	add	a	drop	of	water	Tint	the	man³	meters	full	of	water.	All	other	duct	wall	connections	are	considered	together.	Do	not	overlook	the	potential	for
leakage	at	access	doors.	The	flow	approaching	the	orifice	must	be	uniform	to	maintain	accuracy³	n.	A	suggested	mÃ©	is	as	follows:	calculate	the	total	amount	of	leakage	allowed	by	multiplying	the	percentage	allowed	by	the	total	fan	flow.	Divide	the	allowed	leak	obtained	in	(1)	by	the	total	leak	obtained	in	(2)	to	obtain	a	prorated	leak	rate	(F).
Alternative	method:	Class	12	leakage	requirement,	(³	n	est	â	)	in	Figure	4-1,	£7.5/100-2074	=	156	cfm	or	1.94%	leakage	allowed	of	5%	if	5%	(i.e.	400	cfm)	is	allowed	that	is	or	19.3	cfm/100	s.f.	admissible;	Leakage	class	If	the	plan	in	page	8-5	of	the	duct	design	manual	shows	an	access	door,	two	volume	dampers	and	a	flexible	connection³	(type	of
vibration	isolation	³	n);	The	leakage	allowance	³	these	are	prorated	to	the	duct	surface.	Calculate	and	enter	the	corresponding	area	of	the	duct	surface	area	excluding	any	equipment	connected	in	the	line.	If	the	sample	is	defective,	the	contractor	must	repair	or	modify	the	³.	At	60	Â°	F,	dry	air	is	0.764	lb/ft3.	Pipes	should	not	be	tested	for	leaks	at
pressures	greater	than	construction	³	n.	Prepare	carefully	when	you	try	the	cool	weather.	They	tend	to	lose	adhesion³	progressively	at	the	edges	or	from	exposures	to	air	pressure³	flexiÃ	n,	drying	effects	on	holes	or	cracks	that	are	sealed,	etc.	5.11	The	test	³	of	the	duct	is	only	detected	from	an	opening	in	the	duct.	Appeared	in	Chapter	10	of	the	high-
speed	construction	standards	(subsequent	high	pressure³	and	in	Chapter	8	of	the	balance	and	adjustment	of	the	1967	Harvest	Air	Distribution	Systems	Manual³1.5.8	Surface	preparation	surfaces	for	receiving	sealant	must	be	³	to	be	se	se	)LC(	aguf	ed	esalc	aL	.odazinavlag	oreca	la	neib	esrirehda	necerap	osorbif	oirdiv	ed	otcudnoc	le	arap	sadazilitu
)MFG(	allisam	al	y	oirdiv	ed	alet	aL	.n³Ãinu	al	native	o	nebihni	euq	saicnatsus	sarto	y	oleih	ed	selatsirc	,dademuh	,odix³Ã	,dadeicus	,ovlop	,etieca	ed	erbil	acifingis	euq	ol	,saipmil	leakage	rate	(cfm/100	s.f.)	divided	by	P0.65	where	P	is	the	static	pressure	(in	wg).	Observe	that	with	a	Ã²Â	ratio	of	0.29,	as	in	a	3¢ÃÂ³Â	tube	with	7/8¢ÃÂ³Â	orifice,	the	meter
loss	is	88%	of	the	orifice	differential.	Calculate	the	allowable	leakage	for	each	test	segment	by	multiplying	the	surface	area	by	the	leakage	factor,	then	dividing	by	100.	NBS	has	used	the	method	and	numerous	ASHRAE	transactions	report	this	method	and	fan	pressurization	methods.	Ethylene	Glycol	(Glycol),	C2H6O2	1.1155	20/4	absorbs	slowly	0.09
354	638	68	+0.8	387	241	11.	In	the	1970¢ÃÂÂs	energy	conservation	measures	led	to	a	decline	in	the	use	of	truly	high	pressure	commercial	HVAC	systems.	DeedsSalt	Lake	City,	UT	Norman	T.R.	HeathornOakland,	CA	H.	Butyl	Cellosolve	C6H6	(Ethylene	Glycol	Monobutyl	Ether)	0.9019	absorbs	0.85	¢ÃÂÂ100	340	165	6.	It	involves	inserting	temporary
plugs	(plates,	sheets,	balloons,	bags,	etc.)	in	openings	in	a	section	of	duct	and	connecting	a	blower	and	a	flowmeter	to	the	specimen	in	such	a	manner	that	pressurizing	the	specimen	will	cause	all	air	escaping	from	the	specimen	to	pass	through	the	flowmeter.	These	evaluations	are	rarely	applied	on	commercial	projects	but	are	common	in	the
industrial	sector.	The	listing	of	certain	duct	products	by	recognized	test	laboratories	may	be	based	on	the	use	of	a	particular	joint	sealing	product.	The	following	equation	gives	a	simplified	method	of	calculating	Reynolds	number	for	standard	air:	R	=	8.4	DV	Where	R	=	Reynolds	number	D	=	Orifice	diameter,	inches	V	=	Velocity	of	air	through	orifice,
fpm	The	coefficient	K	is	read	from	Appendix	J	for	the	type	of	meter	taps	used.	where	T	is	actual	dry	bulb	air	temperature	in	Ã°ÂF,	moisture	is	negligible	and	pressure	is	less	than	Ã±Â20¢ÃÂ³Â	wg.	Examine	the	leakage	criteria,	the	specified	duct	construction	classes,	and	the	testing	and	balancing	specifications	for	consistency!	Select	duct	construction
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24.87	96	7238.23	50.27	301.59	25.13	97	7389.81	51.32	304.73	25.39	98	7542.3	96	52.38	307.88	25.66	99	7699.69	53.46	311.02	25.92	100	7853.98	54.54	314.16	26.18	The	surface	(per	linear	foot)	of	the	flat	oval	conduit	can	be	calculated	from	3.14D	+	2L,	where	L	is	the	flat	invert	and	D	is	the	depth.	The	application	³	the	information	³	and	guidance
provided	in	this	document	should	facilitate	the	design,	improve	the	performance	of	the	system	and	reduce	the	difficulty	of	testing	and	balancing	the	newly	installed	systems.	However,	when	a	total	leak	allowed	is	expressed	as	a	percentage	of	the	total	flow,	it	is	somewhat	more	cumbersome	to	prorate	the	leak	allowed	to	any	test	segment.	A	formal
interpretation		the	literal	text	herein	or	the	intent	³	the	committee	or	working	group	associated	with	the	document	or	publication	³	can	only	be	obtained	on	the	basis	of	a	written	request³	addressed	to	the	Department	of	Technical	Resources	and	sent	to	the	Association's	national		office	³	Chantilly,	Virginia.	A	tolerance	of		Â½%,	for	example,	in	a	system
of	3900	cfm	with	1300	s.f.	or	in	a	39,000	cfm	system	with	13,000	s.f.	an	unrealistic	leakage	factor	of	1,5	cfm/100	s.f.	in	each	case.	Comparing	Figure	5-3	to	Figure	4-1	can	make	testing	easier.	Pressure	head	³	speed	and	speed	where	g	is	the	gravitational	factor	of	32.17	lb/ft-sec/sec.	The	cost	of	restoring	systems	that	do	not	receive	sealing	or	that	they
are	not	sealed	correctly	can	largely	exceed	the	modest	cost	of	adequate	application.	3.1	Avoid	avoiding	Blanking,	according	to	the	industry	practice,	through	tests	prior	to	the	installation	of	necklaces	for	room	air	terminals.	At	this	point,	the	Contractor	may	consider	informing	the	requirements	of	the	contract	with	the	escape	suggested	in	Table	4.1.
This	can	be	done	as	follows:	in	this	fórmula	(F),	the	escape	rate	obtained	in	point	3)	above	and	p	is	the	test	pressure.	S1.8	Unless	otherwise	specified,	the	steel	sheet	and	the	strip	used	for	ducts	and	connectors	will	be	galvanized	steel	coated	G-60	of	the	formation	of	locks	formation	in	accordance	with	the	ASTM	A653	and	A924	standards.	However,
ASME	and	other	texts	that	are	the	basic	flow	coefficients	of	the	hole	need	modification	for	the	purposes	of	the	expansion	of	the	gas	if	the	pressure	of	pressure	through	the	hole	is	more	than	a	little	percent	of	the	absolute	pressure	upstream	of	the	hole.	Recalibration	is	not	necessary.	Heat	the	manners	to	avoid	the	freezing	of	the	fluid	in	cold	time.
When	P	=	1,	Cl	=	F.	Acquisition	of	the	test	apparatus.	The	authorities	that	consider	the	adoption	of	any	rule	contained	in	this	document	must	review	all	federal,	state,	local	and	contractual	regulations	applicable	to	specific	facilities.	At	the	beginning	of	the	construction	of	the	work,	the	contractor	will	lift	and	submit	a	representative	sample	of	the
construction	of	the	duct	that	will	be	used	in	the	pressure	class	____.	When	metallic	slacks	exceed	1/16	inch	(1.6	mm),	several	applications	may	be	necessary	to	fill	the	gaps	caused	by	the	contraction	or	eccentricity	of	the	sealant.	1.3	The	duct	leak	reduces	the	amounts	of	air	to	the	terminal	points	unless	the	total	amount	of	air	is	adjusted	to	compensate.
5.6	References	to	the	hole	meters	do	not	prohibit	the	use	of	flow	nozzles,	venturi	meters,	laminar	flow	meters,	rotameters,	meters	Pitot	or	other	meters	having	equivalent	accuracy	³	suitability.	3432	PÃ		GINA	_____________	AIR	DUCT	LEAK	TEST	SUMMARY	HVAC-2	FAN	CLASS	3	CFM	(Q)	24,000	SPECIFIED	TEST	PRESSURE		(Pt)	6Ã¢		PIPE
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specifications	do	not	require	calibration	³	n.	Its	application	³	a	specific	project	depends	on	a	designer	or	other	authority	defining	a	specific	use.	In	Chapter	9	of	Industrial	³,	ACGIH	analyzes	the	calibration	³	holes	with	a	standard	Pitot	tube	and	states	that	the	holes	that	conform	to	the	meters	in	Table	5-2	of	this	manual	do	not	require	calibration	³	n.
Now,	greater	concern	³	the	amount	of	leaks	in	lower-pressure	systems³	has	evolved.	7.8)	occurs	because	3.9	is	rounded	from	3.857.	Alternate	calculation	(as	in	the	A)	NOTE:	The	difference	(7.7	vs.	N.1	N.2	SMACNA	is	not	committed	to	performing	any	duty	owed	to	any	person	or	entity	to	another	person.	Take	the	evidence	seriously;	sequence	of	work,
duration	³	work	and	costs	can	be	significantly	affected.	Industry	documents	define	Â		standard	air	Â		Â		in	different	ways.	The	value	3.14D	or		Â		D	can	be	read	in	the	circumference	column	of	the	table	above.	2.1	2.2	The	conventional	leakage	test	is	based	on	the	analysis	of	the	positive	³	mode.	SMACNA	is	not	able	to	comprehensively	define	its
characteristics	at	this	time;	however,	the	authorities	are	encouraged	to	monitor	their	development	progress	and	consider	its	³.	ACFM	=	lb/min.	The	European	countries	introduced	an	evaluation	approach	³	using	the	duct	surface	and	the	³	in	the	duct	as	basic	torque	meters.	The	designer	is	responsible	for	determining	the	class	or	classes	of	³	required
for	the	construction	³	ducts	and	for	evaluating	the	amount	of	sealing	required	to	achieve	the	system	performance	objectives.	At	Â½	Ã¢	Â		s.p.	on	the	class	48	curve	of	Figure	4-1,	30	cfm/100	s.f.	it	reads.	This	document	is	not	an	approval	³	routine	use	of	the	tests.	The	title	of	the	ASHRAE	Foundations	Manual	on	the	design	of	the	It	establishes	that
corrections	are	not	needed	to	its	frictional	letter	of	ducts	for	ã	¢	â	±	30Ã‚	°	F	from	70	°	F,	elevations	at	1500	feet	and	duct	pressures	from	+20ã	¢	â	€	â	€	ˆ	20ã	¢	â	€	â³	Wg	These	numbers	result	in	only	â	â	±	5%	variation.	Transaction	Hi-85-03	No.	2	lists	many	of	the	The	manmeter	scales	are	calibrated	for	specific	density	fluids.	Five	percent	of	the
system	flow	is	a	fairly	different	criterion	than	allowing	5%	in	every	100	feet	of	a	continuous	500	feet	duct	route.	Reprint	permission	is	granted	a	non	-exclusive	and	giving	-free	permit	to	the	government	and	the	private	sector,	specifying	the	authorities	that	they	must	reproduce	only	the	construction	details	that	are	found	in	their	specifications	and
contract	plans	prepared	to	receive	offers	of	new	Construction	and	renewal	works	within	the	United	States	and	their	territories,	provided	that	the	copied	material	is	not	modified	in	the	background	and	that	the	player	assumes	all	responsibility	for	the	specific	application,	including	errors	in	reproduction.	1.5.4	Joints	together,	such	as	the	soft	-butyl
elasture	or	the	extruded	forms	of	sealants,	should	be	used	in	joints	with	flanges.	Straightening	palettes	or	other	means	of	straightening	of	the	flow	in	the	ascending	sense	should	be	used.	The	consistency	tapes	similar	to	a	rubber	with	one	or	two	straight	straightening	coatings	have	become	popular	for	some	applications.	It	is	recommended	that	all
ducts	built	for	the	pressure	class	1	¢	â	€	â³	(250	pa)	and	ã	‚â½	ã	¢	â	€	â³	(125	pa)	meet	the	class	of	seal	C.	S1.3	These	requirements	assume	that	the	Designers	have	prepared	contract	plans	that	show	the	size	and	location	of	the	ducts,	including	the	allowed	assembly	settings.	Provide	all	necessary	shipping	before	and	after	installation.	5.12	Flowmeter
illustration	in	the	discharge	of	the	test	fan	does	not	prevent	its	use	on	the	aspiration	side.	Leaks	should	be	considered	a	transmission	paid	in	duct	systems.	Investigations	and	confirmations	are	needed	in	this	lumbito.	Others	may	have	metal	or	non	-metallic	support	on	a	surface.	The	interpretations	and	written	obtained	from	any	person	affiliated	with
the	association	are	not	official.	5.7	The	recommended	minimum	thicknesses	for	the	hole	plates	in	tubes	of	various	diameters	are	1/16ã	¢	â	€	Â³	at	6ã	¢	â	€	â	€	of	diameter,	3/32ã	¢	â	€	â	€	to	12	¢	â	€	of	diameter	and	ã	¢	ã	¢	â	€	â³	for	largest	diameters.	The	fibrous	glass	duct	can	follow	the	escape	class	6	6	2	â‚¬	â³	Wg	or	less).	Surface	primers	are	now
available,	but	their	additional	cost	may	not	result	in	long	-term	measurable	benefits.	4.3	Yes,	to	the	specified	test	pressure,	the	escape	factor	(F),	by	test,	is	less	than	or	equal	to	that	associated	with	the	specified	leakage	class,	the	conduit	meets.	The	factor	and	should	be	considered	when	determining	the	beta	relationship	that	will	be	used	in	a	meter
that	is	highly	precise.	U-Tube	manners	should	not	be	used	for	readings	below	1	water.	B.2	Classification	of	leaks	of	the	Analysis	system	of	the	system	Evaluation	of	the	system	of	the	system	for	supply	ducts	in	Figure	8-1,	pages	8-4	of	the	design	manual	of	the	Smacna	HVAC	8000	cfm	cfm	cfm	cfm	¢	â‚¬	â‚¬	WG	DUCT	CONSTRUCTION	CLASS320	L.F.
of	duct	2,074	ft2	duct	6.3	feet2	per	L.F.	of	duct	B.3	Analysis	of	leaflets	ducts	without	sealing	the	static	pressure.	"8.	The	SMACNA	Board	of	Directors	will	have	the	final	authority	for	the	interpretation	of	this	to	be	with	the	rules	or	procedures	that	they	can	adopt	for	Process	it.	The	escape	is	largely	a	function	of	the	static	pressure	and	the	amount	of
escape	in	a	system	is	significantly	related	to	the	system's	size.	The	ã	ostile	life	of	the	tapes	can	be	difficult	to	identify.	Avoid	ambiguous	created	by	references	to	non	-specific	editions	of	SMACNA	or	other	documents	that	it	has	specified.	The	true	adequate	attraction	can	normally	be	guaranteed	to)	Select	a	class	of	construct	of	pressure	is	appropriate
for	the	operating	condition,	and	b)	sealing	the	ducts	correctly	.	Normally	it	is	selected	in	the	range	of	0.7	to	0.3.	The	tube	-to	-tube	(A2/A1)	is	an	indication	of	the	flow	of	flow.	entity	contain	between	30	and	60	percent	of	volumetable	solvents;	Therefore,	they	shrink	considerably	when	drying.	Several	shock	absorbers	escape	classifications	are	published
in	Ul	Standard	555s,	rated	leakage	for	use	in	smoke	control	systems.	That	these	provisions	apply	to	duct	connections	to	equipment	and	apparatus,	but	are	not	for	equipment	and	apparatus.	3.2	Select	a	test	³	that	is	not	in	excess	of	the	class	classification	³	the	duct.	The	key	rules	for	such	testing	are:	ASTM	E283,	Air	leakage	rate	through	exterior
windows,	curtain	walls	and	doors	ASTM	E741,	Air	leakage	measurement	³	using	the	ASTM	E779	tracer	dilution	³,	Air	leakage	measurement	by	the	ASTM	E783	fan	pressurization	³,	Air	leakage	field	measurement	through	installed	exterior	windows	and	doors	The	median³	³,	field	studies	and	the	importance	of	infiltration	are	³	thoroughly	reviewed	in
ASTM	STP	719-1999	80,	Air	Change	Rate	Measurements	and	Building	Infiltration.	SMACNA	does	not	warrant	or	warrant	the	accuracy	or	completeness	of	the	information	³	published	here.	ASME	qualified,	hole	meters	do	not	require	calibration³	Do	not	test	the	uncured	seals.	16.	USE	LÃ		QUIDOS	AND		STICKS	IN	Ã		WELL	VENTILATED	AREAS	AND
OBSERVE	THE	MANUFACTURERS'	PRINTED	PRECAUTIONS.	2.2	The	duct	installer	shall:	Comply	with	contract	documents.	Determine	that	the	capacity	of	the	test	apparatus	is	adequate	for	the	quantity	of	duct	to	be	tested.	Anticipate	the	difficulty	with	any	ductwork	test	that	does	not	have	prescription	³	for	sealing	but	is	required	to	meet	an	allowed
leakage	level.	At	a	pressure	³	a	barometer	of	29.92	in.	Prove	that	the	following	prescriptive	measures	for	construction	do	³	exclude	the	need	for	leak	testing.	5.14	The	air	flow	through	a	sharp	edge	hole	with	a	standard	air	density	of	0.075	lb/ft3	is	calculated	from	Where	Q	=	air	volume,	cfm	K	=	air	flow	coefficient	of	Table	5-1	or	ApÃ©	J	D	=	hole
diameter,	inches	(D2)	DP	=	pressureÃda	n	³	through	hole,	inches	wg	Table	5-1	Orifice	coefficients	D2/D1	0.70	0.60	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0.160	0.090	K	0.699	0.650	0.623	0.608	0.600	Kp	0.52	0.63	0.73	0.82	0.88
5.1	FIGURE	5-1	LEAKAGE	TEST	METER	APPARATUS¢	Â		FLANGE	TAPS	5.2	FIGURE	5-2	LEAKAGE	TEST	METER	APPARATUS¢	Â		SALE	CTA	DE	Â		PS	5.3	The	ratio	³	between	the	diameter	of	the	hole	D2	and	the	inner	diameter	of	the	tube	of	the	metro	D1	is	known	as	the	ratio³	n	Beta	(Ã		Â²)	or	ratio	³	diÃÃ	metro.	Table	4-1	represents	the	expected
leak	using	Seal	Seal	C	as	indicated	on	duct	construction	of	the	types	typically	selected	for	each	pressure	class.	Select	the	meter	from	Figure	5-3	or	use	Table	5-1	and	Equation	1	to	size	a	meter	that	will	have	a	flow	curve	of	the	desired	range	and	still	be	within	the	capacity	of	the	blower.	Where	area	change,	direction	change,	divided	flow,	or	united	flow
fittings	other	than	those	illustrated	here	are	shown	on	the	contract	drawings,	are	not	of	proprietary	manufacture,	and	are	defined	with	friction	loss	coefficients	in	either	the	SMACNA	HVAC	Duct	System	Design	1.1	manual	or	the	ASHRAE	Fundamentals	Handbook	chapter	on	duct	design,	such	fittings	shall	be	fabricated	with	materials,	assembly
techniques,	and	sealing	provisions	given	here.	They	have	the	consistency	of	heavy	syrup	and	can	be	applied	either	by	brush	or	with	a	cartridge	gun	or	powered	pump.	However,	the	orifice	capacity	needs	to	relate	only	to	one	pressure	level	on	the	leakage	class	curve,	the	test	pressure.	See	Table	4-1	for	seal	class	and	pressure	class.	Report	discovery	of
conflicts	and	ambiguities,	etc.,	in	a	timely	manner.	S1.5	No	specification	or	illustration	in	this	manual	obliges	a	contractor	to	supply	any	volume	control	dampers,	fire	dampers,	smoke	dampers,	or	fittings	that	are	not	shown	on	contract	drawings.	Test	scheduling.	Otherwise,	the	nominal	values	for	K	that	are	given	in	Table	5-1	are	deemed	suitable	for
flow	measurement	under	field	conditions.	5.9	Pressure	differential	sensing	instruments	shall	be	readable	to	0.05¢ÃÂ³Â	scale	division	for	flow	rates	below	10	cfm	or	below	0.5¢ÃÂ³Â	wg	differential.	Schools,	shopping	centers,	airports,	and	other	buildings	may	use	exposed	ductwork.	Prudently	specify	the	amount	and	manner	of	leakage	testing	(if	testing
is	deemed	justified)	and	clearly	indicate	the	acceptance	criteria.	For	example,	outdoor	air	at	95Ã°Â	db	and	75Ã°Â	wb	has	a	humid	air	volume	of	14.3	ft3/lb	of	dry	air.	If	the	test	is	at	6	static	pressure	for	Leakage	Class	3	compliance,	i.e.,	9.6	cfm	per	100	s.f.,	with	6¢ÃÂ³Â	A,	A,	B,	)F°Â021(	C°Â84	a	seroirepus	sarutarepmet	ratropos	;ateloivartlu	soyar	sol
a	etnetsiser	o	elbaemrepmi	,elbaemrepmi	res	;etnemacirtc©Ãleid	odalsia	ratse	;ocimÃuq	euqata	le	ritsiser	:arap	senoicisopsid	neneitnoc	on	odalles	ed	sotisiuqer	sol	euq	,oirartnoc	ol	euqificepse	roda±Ãesid	le	euq	sonem	A	oicifide	led	sarutcurtse	sal	a	satreibuc	y	sonelp	,sotcudnoc	sol	ed	sobirtse	sol	y	,osecca	ed	lenap	led	y	osecca	ed	satreup	sal	ed
serbmaj	y	socram	sol	,sotcudnoc	sol	a	eria	ed	lanimret	y	allijer	ed	senoixenoc	sal	,ejatnom	ed	senoiccesbus	sal	,otcudnoc	ed	seniralloc	sodamall	sol	,n³Ãicacrufibbus	y	n³Ãicacrufib	ed	senoiccesretni	sal	,aicnerefnucric	ed	satnuj	sal	,sarto	ertne	,neyulcni	satnuj	saL	.airadnuces	y	lapicnirp	senoisnemid	sal	ertne	aicnerefid	al	a	laugi	se	onalp	ohcna	lE
.opmac	ed	soyasne	sol	arap	selbatpeca	res	nebed	selbarapmoc	setimÃl	soL	.ejatnecrop	ed	odot©Ãm	led	sisil¡Ãna	le	y	aguf	ed	esalc	al	,odalles	ed	esalc	al	ed	osu	led	atsilaer	euqofne	nu	ratilicaf	arap	sotcudnoc	ed	ametsis	nu	a	aguf	ed	sesalc	sal	ed	n³Ãicacilpa	al	ed	olpmeje	nu	anoicroporp	eS	.aÃgrene	ed	n³Ãicavresnoc	ed	sisil¡Ãna	le	ne	litºÃ	ortem¡Ãrap
nu	res	edeup	)rolac	ed	aicnanag	anu	o	rolac	ed	adidr©Ãp	anu	omoc	odaredisnoc(	ranoicidnoca	nis	oicapse	nu	rop	asap	euq	ametsis	nu	ed	n³Ãicces	anu	ne	ojulf	ed	ejatnecrop	nu	o	rodalitnev	led	mfc	ed	ejatnecrop	nu	euq	econocer	es	,ograbme	niS	.sovisecxe	n¡Ãres	sodaicosa	sotsoc	sol	y	datlucifid	al	orep	,elbaznacla	odatluser	nu	radroba	edeup	gw	³Â	Â
¢Ã	1	ed	ralugnatcer	otcudnoc	ed	ametsis	nu	a	3	aguf	ed	esalc	anu	ed	n³Ãicangisa	aL	.selbisnes	saguf	ed	acsub	ne	)otcudnoc	le	y	ortemÃladuac	le	ertne	senoixenoc	sal	sadot	y(	odaziruserp	otcudnoc	le	esiveR	.satnuj	ed	sametsis	sol	ed	ortned	sotseupmoc	sol	ridnapxe	arap	o	serreic	sol	regocne	arap	rolac	nazilitu	sodavitca	etnemacimr©Ãt	sopit	soL
.ortemÃladuac	led	oicifiro	led	o±ÃamaT	.soipmil	sortem³Ãnam	ecilitU	.n³Ãicatpeca	ed	soiretirc	sol	ed	n³ÃisnerpmoC	.mfc	42	racidni	aÃdop	olos	rodidem	le	,Â	6	ed	otcudnoc	ed	abeurp	ed	n³Ãiserp	y	laicnerefid	less	than	40	°	F	(4.4	°	C);	contain	atomic	radiation	or	serve	in	other	constructions	related	to	security;	be	connected	to	elom	eloquatrically;
maintain	the	integrity	of	leaks	to	pressure	higher	than	their	duct	classification;	be	under	the	freal	level;	immerse	yourself	in	lyson;	support	continuous	vibrations	visible	to	the	naked	eye;	be	totally	free	of	leaks	ni	ytluciffid	ot	etubirtnoc	yam	retem	ecifiro	eht	hguorht	ssol	erusserp	llarevo	lanigram	si	yticapac	naf	sutarappa	tset	erehW	SSOL	RETEM
LLAREVO	3.I	.teef	erauqs	ni	metsys	tcud	eritne	eht	fo	aera	eht	etaluclaC	.sutarappa	tset	eht	fo	yticapac	eht	deecxe	ton	lliw	egakael	detamitse	eht	hcihw	rof	tcud	fo	noitces	detimil	a	tceleS	4.3	.evitceffe	tsoc	eb	ton	dluow	tcud	ralugnatcer	3	ssalc	kael	teg	ot	redro	ni	gw	Â³ÂÃ¢1	ta	gnitarepo	metsys	a	rof	noitcurtsnoc	ssalc	gw	Â³ÂÃ¢01	fo	tnemngissa
yrartibra	,ylralimiS	.noitcurtsnoc	rof	stnemucod	tcartnoc	gnisaeler	erofeb	snoitacificeps	noitpircserp	sih	dna	snoitacificeps	ecnamrofrep	sih	neewteb	seicnetsisnocni	tnacifingis	lla	elicnoceR	.CNI	,NOITAICOSSA	LANOITANÂÂÃ¢SROTCARTNOC	GNINOITIDNOC	RIA	DNA	LATEM	TEEHS	ybdevreseR	sthgiR	llA3002Â©ÃTHGIRYPOC	LAUNAM	TSET
EGAKAEL	TCUD	RIA	CAVH	i	9021-15102	AV,	Yllitnahcevird	Retnec	etteyafal	1024.cni,	noitaicossa	lanoitanâ	™	€	Ã	¢	Srotcartnoc	gninoitidnoc	ria	dna	latem	tehs	5891â	"	Rap	Ton	(Elbmaerp	fo	dne	.esu	sti	morf	tluser	yam	taht	yrujni	ro	mrah,	ssol	fo	ksir	lla	semussa	dna	€	€	Ã	¢	atad	eht	stpeca	resu	tcudorp	eht	ni	deniatnoc	atad	gnisu	rof	elbisseccani
ylevitaler	eb	lliw	taht	stcud	gnilbmessa	nehw	erac	laiceps	esu	ot	srellatsni	tcurtsnI	.secnatsmucric	rehto	dna	stnalp	rewop	raelcun	ni	senoz	airetirc	detaler	ytefas	ni	stcud	lacitirc	,sllaw	niatruc	,swodniw	,skcarc	rood	,stnemtrapmoc	gnidliub	,stfahs	rof	desu	era	gnitset	kael	fo	sdohtem	suoiraV	3.I	.slateM	rof	yteicoS	naciremA	dna	gnitseT	evitcurtsednoN
rof	yteicoS	naciremA	,gnitseT	kaeL	,1	emuloV	2891	,.de	dn2	,koobdnaH	gnitseT	evitcurtsednoN	.edisni	erew	yeht	hguoht	sa	,detalusni	gnieb	erofeb	delaes	eb	llahs	sgnidliub	fo	edistuo	detacol	stcud	detalusni	yllanretxE	Noitarepo	fo	sedom	erusserp	evitagen	dna	evitisop	htob	ot	ylppa	laaes	ot	stnemeriuqer	eht;	stnemtrapmoc	dezirusserp	roo,	stfahs,
stcud	saa	desu	erutcurts	gnid	na;	reirrab	ropav	an	an	the	test	level	of	trial	required	in	the	duct.	1.5.10	Validity	permit	The	validity	permit	of	all	sealant	products	can	be	one	or	less;	They	are	often	just	six	months.	As	an	alternative,	if	the	leakage	constant	(CL)	determined	in	the	trials	is	less	than	or	equal	to	the	specified	leakage	class,	the	duct	meets	the
requirements.	Low	temperature	influences	the	effectiveness	of	sealants	and	joints.	622	CFM	is	7.8%	of	the	8000	cfm	fan	capacity.	Glycerin	(glycerol),	C3HGO3	1.260	20/4	absorb	under	281	505	68	64	554	320	13.	PHAPE	AND	AIR	CONDITIONING	CONTRACTORS	or	techniques	contained	in	this	publication.	Knecht	Camden,	NJ	John	H.	As	the
following	requirements	should	be	clearly	specified	in	previous	sections:	a	class	is	suggested	equivalent	to	the	construction	pressure	of	the	duct).	Smacna	renounces	any	responsibility	for	any	personal	damage,	to	property	or	other	damage	of	any	nature,	whether	special,	indirect,	consistent	or	compensatory,	directly	or	indirectly	resulting	from	the
publication,	use	or	dependence	of	this	document	.	Carbitol,	C6H14O3	(ã	©	teroetílico	de	diethylenglicol)	1.024-30	absorbs	CFM/100	SFD	20	20	20	20	20	20	20	50	300	400	1	2,500	5,000	10,000	15,000	20,000	25,000	40,000	2	1,250	2,500	5,000	7,500	10,000	12,500	15,000	2	0.000	3	833	1,666	3,333	5,000	6,666	8,333	10,000	13,333	4	625	1,250	2,500
3,750	5,000	5,000	6,250	7,250	7,500	7,500	7,500	500	500	500	500	500	500	500	500	500	500	500	500	500	500	500	1,500	1,500	5.	2.00	00	3,000	4,000	5,000	6,000	8,000	6	417	833	1.667	00	00	4	003	002	001	05	05	333.1	000.1	338	766	005	333	761	38	03	006.1	002.1	000.1	008	006	004	002	001	52	000.2	005.1	052.1	00.1	057	005	052	521	02	766.2
000.2	766.1	333.1	000.1	666	333	761	51	333.3	005.2	380.2	766.1	052.1	338	714	802	21	000.1	4	000.3	005.2	000.2	005.1	000.1	005	052	01	766.6	000.5	761.4	333.3	600	800	SFD	is	duct	surface	area	in	square	feet	Note:	The	test	³	must	be	developed	within	the	CFM	range	of	the	test	platform;	If	you	do	not,	the	leak	in	the	amount	of	tested	duct	is
(probably)	greater	than	the	estimated	amount.	1.5.2	Liquids	Many	manufacturers	produce	sealants	specifically	for	ducts.	Smacna	does	not	offer	any	warranty	or	express	or	implied	with	respect	to	the	data	and	Smacna	expressly	disclaims	implied	warranties	of	merchantability	or	suitability	for	a	particular	³	site.	III	Thomas	J.	1.4	Does	not	compromise
the	effectiveness	of	the	seal.	The	HVAC	Air	Duct	Leak	Test	Manual	provides	detailed,	practical	procedures	for	conducting	leak	tests.	5.3	The	test	apparatus	must	be	accurate	within	Plus	or	minus	7.5%	at	the	flow	rate	and	³	test	pressure	indicated	and	shall	have	calibration	data	³	or	a	certificate	meaning	manufacture	of	the	meter	in	accordance	with
ASME	requirements	for	fluid	meters.	The	arbitrary	allocation	³	an	allowed	%	of	leakage	in	case	of	disregard	of	these	factors	may	indicate	unachievable	results.	In	addition,	the	research	³	(in	Europe	and	independently	in	the	United	States)	has	led	to	the	conclusion³	that	within	acceptable	tolerances,	the	following	relationship	³	a	leakage	factor	from	the
duct	surface	can	be	identified.	5.4	Figure	5-3	Topical	orifice	flow	curves	5.5	Table	5-2	Orifice	flow	(SCFM)	versus	differential	pressureÃ	³	n	(en.	Water)	AP	in.	Hg	reprinted	from	industrial	ventilation³	by	the	American	Conference	of	Governmental	Industrial	Hygienists,	with	permission.	It	is	not	practical	to	include	conduits	of	two	different	construction
classes	³	the	same	leak	test	segment.	Reprinted	with	permission.	Although	the	Class	A	or	B	stamp	can	be	assigned	for	lower	pressures,	the	leakage	class	may	not	conform	to	those	associated	with	the	high	pressure³	When	P	is	equal	to	1	",	the	escape	rate	is	Cl.	It	is	estimated	that	the	average	flexible	duct	escape	unraaled	is	class	30.	Driscoll,
Philadelphia,	member	of	the	Committee	of	PAINA	DUCT	DESIGNS	Frank	Frank	Frank	Frank	Frank	Frank	Frank	ortem¡Ãid	1	ed	oicifiro	nu	ne	mfc	03	noC	.adad	arutarepmet	anu	a	oces	eria	le	euq	osned	sonem	se	odemºÃh	eria	lE	.ocit¡Ãtse	"21	a"	01	a	mfc	42	ricudorp	euq	aÃrdnet	abeurp	ed	otarapa	led	rodalpos	le	,ograbme	niS	.sadadlos	y	sadadlos
selatem	ed	senoixenoc	sal	razalpmeer	arap	larutcurtse	odarg	ed	sovisehda	sametsis	odnallorrased	n¡Ãtse	eS	.saunitnoc	sarudadlos	ed	osu	le	o	eria	ed	aguf	al	naÃrirruco	selauc	sol	ed	s©Ãvart	a	opmac	le	rop	sodazirotua	sasacrac	y	smunelp	y	sotcudnoc	sol	ed	eicifrepus	al	ne	sarutrepa	sal	rarrec	arap	satse	ed	senoicanibmoc	o	atnic	ed	sametsis	,satnuj
,sovisehda	ed	osu	le	:etneiugis	ol	acifingis	,launam	etse	ne	senoicartsuli	o	salbat	sarto	ne	o	1-1	albaT	al	ne	odalles	ereiuqer	es	odnauC	9.1S	.2-5	y	1-5	sarugiF	sal	ne	nacidni	es	oicifiro	ed	serodidem	ed	osu	le	y	acipÃt	n³Ãiccurtsnoc	aL	5.5	.sodapucoerp	sogitset	y	setrap	a	sosiva	ed	agertnE	.senoicacilpa	sal	sadot	arap	rojem	le	se	rodalles	nºÃgniN	.ogitset
led	amrif	al	agnetbo	,oirasecen	se	is	,y	sotelpmoc	abeurp	ed	semrofni	sol	nºÃgeS	4/02	659.1	2RB4H6C	,oneznebomorbiD-O	.omsim	le	ne	sodinetnoc	sotad	sol	o	ancamS	ed	otcudorp	led	osu	le	o	osecca	lE	soirausu	sol	ed	soirausu	sol	ed	areuf	,etnematceridni	o	etnematcerid	,negrus	euq	so±Ãad	o	sadidr©Ãp	,somalcer	,senoisel	sal	sadot	ed	ovisnefoni
ancamS	a	reneter	y	razinmedni	atpeca	y	aÃtnarag	al	ed	dadilibasnopser	ed	ogracsed	le	y	dadilibasnopser	al	ed	roiretna	n³Ãicatimil	al	atpeca	y	econocer	ancamS	ed	otcudorp	led	osu	us	etnaidem	oirausu	lE	.16.0	ed	%201	led	se	1-5	albaT	al	ed	326.0	euq	evresbO	.sedadirotua	sal	arap	odaiporpa	osiva	nu	noc	,anutropo	arenam	ed	adireuqer	aguf	ed
abeurp	reiuqlauc	emargorP	.omsim	le	ne	sotad	ed	n³Ãicacifidom	al	o	ancamS	ed	otcudorp	led	oirausu	led	otcudorp	led	osu	le	noc	odanoicaler	o	areuF	,	etnematceridni	o	etnematcerid	,ajrus	euq	etneucesnoc	o	laicepse	,otceridni	o±Ãad	reiuqlauc	rop	,anosrep	arto	reiuqlauc	o	,oirausu	led	elbasnopser	¡Ãres	osac	nºÃgnin	nE	.4	.2	55	371	971âË¢Ã	68-05
0801	006	9.34	ebrosba	9397.0	O6H2C	,ocilÃte	lohoclA	1	â‚¬,	if	Figure	1	gives	k	=	0.605	and	Figure	2	da	K	=	0.61.	Bubble,	aerosol	dop,	penetrating	libic,	speed	of	decomposition	of	pressure	and	other	ones	are	all	in	N510.	Do	not	leave	the	trial	apparatus	unattended.	disregarded.	Considerations	Sealant	systems	may	be	flammable	in	the	wet,	partially
cured,	or	cured	state.	Enter	an	identification	for	each	duct	segment	to	be	tested.	5.	5.10	Liquid	for	manometers	shall	have	a	specific	gravity	of	1	(as	water)	unless	the	scale	is	calibrated	to	read	in	inches	of	water	contingent	on	use	of	a	liquid	of	another	specific	gravity,	in	which	case	the	associated	gage	fluid	must	be	used.	Designers	must	account	for
equipment	leakage	separately	from	duct	leakage	allowances	as	they	evaluate	system	leakage.	Selecting	sealing	systems	for	such	ducts	may	involve	more	attention	to	the	final	appearance	of	the	duct	system	than	with	ducts	in	concealed	spaces.	In	order	to	promote	public	education	and	public	safety,	equal	justice	for	all,	a	better	informed	citizenry,	the
rule	of	law,	world	trade	and	world	peace,	this	legal	document	is	hereby	made	available	on	a	noncommercial	basis,	as	it	is	the	right	of	all	humans	to	know	and	speak	the	laws	that	govern	them.	As	Appendix	A	is	studied,	the	significance	of	seal	classes	A,	B,	and	C	as	applicable	to	duct	pressure	classes	(see	Table	4-1)	must	be	understood.	The	choice	of
open	cell	or	closed	cell	rubber	gaskets	depends	on	the	amount	and	frequency	of	compression	and	on	the	elastic	memory.	The	leakage	amount	shall	not	exceed	the	allotted	amount	for	the	pressure	class	or	the	allotted	amount	for	that	portion	of	the	system,	whichever	is	applicable.	A	smoke	bomb	test	may	be	used	to	identify	actual	leak	sources.	The
sample	specimen	shall	include	at	least	five	transverse	joints,	typical	seams,	an	access	door	and	at	least	two	typical	branch	connections	plus	an	elbow.	Contractors	using	slip	and	drive	connection	systems	must	control	connector	length	and	notch	depth	on	rectangular	duct	ends	to	facilitate	sealing.	where	d	is	air	density	taken	from	psychrometric	charts.
Standard	airflow	across	a	sharp	edge	orifice	with	ÃÂ	=	0.075	lb/ft3	is	calculated	from	For	densities	other	than	standard,	the	following	equation	can	be	used	as	a	good	where	Q	=	air	volume,	cfm	K	=	coefficient	of	air	flow	D	=	orifice	diameter,	inches	ÃÂP	=	pressure	drop	across	orifice,	¢ÃÂ³Âwg	d	=	density	factor	from	Appendix	K	I.2	FLOWMETER
ACCURACY	The	coefficient	K	is	affected	by	the	Reynolds	number,	a	dimensionless	value	expressing	flow	conditions	in	a	duct.	A	larger	meter,	for	example,	Q	=	26ÃÂP,	could	test	666	s.f.	of	duct	(64/9.6	ÃÂ	100)	with	6¢ÃÂ³Â	ÃÂP.	7.	Those	classifications	pertain	to	maximum	operating	pressure	in	the	duct	as	follows:	0.5¢ÃÂ³Â	wg	maximum	0.6¢ÃÂ³Â	to
2¢ÃÂ³Â	wg	maximum	1.1¢ÃÂ³Â	to	2¢ÃÂ³Â	wg	maximum	2.1¢ÃÂ³Â	to	3¢ÃÂ³Â	wg	maximum	3.1¢ÃÂ³Â	to	4¢ÃÂ³Â	wg	maximum	4.1¢ÃÂ³Â	to	6¢ÃÂ³Â	wg	maximum	6.1¢ÃÂ³Â	to	10¢ÃÂ³Â	wg	maximum	4.3	4.4	Test	apparatus	shall	consist	of	an	airflow	measuring	device,	flow	producing	unit,	pressure	indicating	devices	and	accessories	necessary	to	connect
the	metering	system	to	the	test	specimen.	However,	because	designers	sometimes	deem	leakage	in	unsealed	ducts	not	to	have	adverse	effects,	the	sealing	of	all	ducts	in	the	1¢ÃÂ³Â	(250	Pa)	and	Ã½Â¢ÃÂ³Â	(125	Pa)	pressure	class	is	not	required	by	this	construction	manual.	1.5.5	Tapes	Nothing	in	this	standard	is	intended	to	unconditionally	prohibit
the	use	of	pressure	sensitive	tapes.	The	hot	melt	type	is	normally	a	shop	application.	ii	SMACNA	has	published	a	procedure	for	leakage	testing	of	so-called	medium	and	high	pressure	ductwork	since	January	1965.	Selecting	the	most	appropriate	sealant	depends	primarily	on	the	basic	joint	design	and	on	application	conditions	such	as	joint	position,
clearances,	direction	of	air	pressure	in	service,	etc.	Avoid	panic	by	informing	occupants	and	bystanders	when	you	will	conduct	smoke	tests.	Halowax	Oil	1.19-1.25	¢ÃÂÂ	0.3-50Ã°ÂC	367	660	¢ÃÂÂ	¢ÃÂÂ24¢ÃÂÂ2	203	12.	Plates	shall	be	perpendicular	to	the	flow	path	and	shall	be	free	of	leaks	at	points	of	attachment.	attachment.
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