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Standard	drawing	of	ASME	B16.9	Straight	Tee	&	Cross.The	ASME	B16.9	straight	tee	is	a	three-way	fitting	used	to	make	perpendicular	connections	to	a	pipe.	Its	name	comes	from	its	resemblance	to	the	letter	T.	The	ASME	B16.9	straight	cross	is	a	four-way	fitting	used	to	make	double	perpendicular	connections	to	the	pipe.	It	resembles	a	crossroad.	Lines	that	connect	to	the	main	run	of	pipe	are	knownn	as	branches.	The	main	run	of	pipe	is	often	called	the	header.	The	word	straight
denotes	that	all	three(for	tee)	or	four(for	cross)	outlets	are	the	same	pipe	size.Dimensions	NPSO.DmminchCmminchMmminch	1/221.30.84251.00251.00	3/426.71.05291.12291.12	133.41.32381.50381.50	1-1/442.21.66481.88481.88	1-1/248.31.90572.25572.25	260.32.38642.50642.50	2-1/273.02.88763.00763.00	388.93.50863.38863.38	3-1/2101.64.00953.75953.75	4114.34.501054.121054.12	5141.35.561244.881244.88	6168.36.621435.621435.62	8219.18.621787.001787.00
10273.010.752168.502168.50	12323.812.7525410.0025410.00	14355.614.0027911.0027911.00	16406.416.0030512.0030512.00	18457.018.0034313.5034313.50	20508.020.0038115.0038115.00	22559.022.0041916.5041916.50	24610.024.0043217.0043217.00	26660.026.0049519.5049519.50	28711.028.0052120.5052120.50	30762.030.0055922.0055922.00	32813.032.0059723.5059723.50	34864.034.0063525.0063525.00	36914.036.0067326.5067326.50
38965.038.0071128.0071128.00	401016.040.0074929.5074929.50	421067.042.0076230.0071128.00	441118.044.0081332.0076230.00	461168.046.0085133.5080031.50	481219.048.0088935.0083833.00	*NPS:	Nominal	Pipe	Size;	O.D:	Outside	Diameter	at	Bevel;	C:	Center-to-End,	Run;	M:	Center-to-End,	Outlet.	*Click	to	view	dimensions	of	other	ASME	B16.9	standard	fittings.	Blog.projectmaterials.com	is	an	online	resource	dedicated	to	providing	in-depth	information,	analysis,	and
educational	content	related	to	the	fields	of	project	materials	management,	engineering,	and	procurement,	particularly	within	the	oil	&	gas,	construction,	shipbuilding,	energy,	and	renewable	energy	sectors.	It	aims	to	serve	professionals	and	enthusiasts	in	these	industries	by	offering	valuable	insights	into	materials,	equipment,	and	techniques	used	in	various	projects,	focusing	on	the	selection,	application,	and	maintenance	of	these	resources.	Key	features	of	the	blog	include:	*
Educational	Articles:	Comprehensive	posts	that	cover	topics	ranging	from	the	technical	aspects	of	piping	products	(pipes,	valves,	fittings,	flanges,	gaskets,	bolts,	instrumentation)	to	structural	steel	and	process	equipment	(including	oil	extraction	systems,	drilling	rigs,	wellheads,	pumps,	compressors,	and	separation	systems).	*	Industry	Insights:	Updates	on	the	latest	trends,	technologies,	and	regulatory	changes	affecting	the	industries	covered.	*	Guides	and	How-Tos:	Practical	advice	on
selecting	the	right	materials	and	equipment	for	specific	applications,	as	well	as	tips	on	installation,	maintenance,	and	troubleshooting.	*	Safety	and	Standards:	Information	on	safety	equipment	for	production	sites,	risk	mitigation	procedures,	and	an	overview	of	relevant	industry	standards	and	regulatory	frameworks.	The	website	is	designed	to	support	the	professional	development	of	engineers,	procurement	specialists,	project	managers,	and	other	stakeholders	involved	in	project	plant
businesses,	by	disseminating	critical	know-how	and	best	practices.	Whether	readers	are	new	to	the	field	or	seasoned	professionals,	blog.projectmaterials.com	offers	resources	to	enhance	their	understanding	and	performance	in	managing	project	materials	effectively.	View	dimensions	in	mmNPSODCM1/20.841.001.003/41.051.121.1211.321.501.501-1/41.661.881.881-1/21.902.252.2522.382.502.502-1/22.883.003.0033.503.383.383-
1/24.003.753.7544.504.124.1255.564.884.8866.625.625.6288.627.007.001010.758.508.501212.7510.0010.00NPSODCM1414.0011.0011.001616.0012.0012.001818.0013.5013.502020.0015.0015.002222.0016.5016.502424.0017.0017.002626.0019.5019.502828.0020.5020.503030.0022.0022.003232.0023.5023.503434.0025.0025.003636.0026.5026.503838.0028.0028.004040.0029.5029.504242.0030.0028.00NPSODCM4444.0032.0030.004646.0033.5031.504848.0035.0033.00GENERAL
NOTE:All	dimensions	are	in	inches.NOTES:(1)	Outlet	dimension	M	for	NPS	26	and	larger	is	recommendedbut	not	required.(2)	Dimensions	applicable	to	crosses	NPS	24	and	smaller.Piping	Tees	are	used	either	for	dividing	the	main	fluid	flow	into	two	streams	or	for	combining	flow	from	two	streams.	The	term	Tee	for	these	types	of	pipe	fittings	most	probably	comes	from	the	resemblance	of	the	English	letter	Tee.The	main	run	pipe	has	often	termed	a	Header	and	the	other	as	a	branch.	The
branch	size	may	be	smaller	or	equal	to	the	run	pipe	size	but	it	cannot	be	larger.	Tees	having	branch	size	equal	to	run	size	are	called	equal	tees	&	others	as	unequal	tees	or	reducing	tees.Tees	are	normally	designed	based	on	ASME	B16.9	or	ASME	B16.11.	Tee	is	always	normal	or	perpendicular	to	the	pipe	axis	and	is	normally	produced	by	forging.Piping	tee	connections	are	classified	according	to	the	branch	size	and	end	connection.Based	on	the	branch	size,	there	are	two	types	of	piping
tee	connections.	They	are:Equal	Tee,	andReducing	TeeWhen	the	branch	size	is	equal	to	the	run	pipe	it	is	called	Equal	Tee	pipe	fitting.In	the	case	of	reducing	tee,	the	branch	size	is	smaller	than	the	run	pipe	size.	there	is	a	limitation	to	the	branch	size.	It	can	not	be	sufficiently	smaller.	For	example,	Reducing	Tee	from	16	pipe	is	available	up	to	6	branch	size.	16	X	4	piping	tee	is	not	manufactured.	Usually	reducing	piping	tee	connections	are	manufactured	till	a	branch	pipe	size	of	one	size
lower	than	1/2	the	parent	pipe	size.	This	rule	is	valid	till	28.Fig.	1:	Equal	Tee	vs	Reducing	TeeBased	on	the	pipe	end	connections,	tees	are	classified	as	follows:Socket	Welded	TeesScrewed-End	TeesButt	Welding	TeesFlanged	TeesThese	are	usually	forged	and	used	up	to	2	run	size	on	services	where	socket	welded	connections	are	permitted.The	applicable	dimensional	standard	is	ASME	B16.11	and	material	standards	including	ratings	are	the	same	as	those	for	socket-welded
elbows.Normal	industry	practice	is	to	use	socket	welded	tees	up	to	1	1/2	run	size.Their	use	including	rating,	dimensional,	and	material	standards	are	the	same	as	applicable	to	screwed	elbows.The	dimensional	standard	applicable	for	equal	and	unequal	tees	is	ANSI	B16.9.	Theseare	available	from	1/2	through	48.Unequal	butt	welding	tees	are	available	having	branches	up	to	one	size	lower	than	half	run	size	e.g.	If	the	run	size	is	8,	unequal	tees	are	available	in	sizes	8	6,	8	5,	8	4	&	8	3
1/2.Applicable	Pressure	temperature	rating	and	material	standards	are	the	same	as	those	for	butt-welding	elbows.Butt	welding	tees	are	usually	used	for	size	2	and	above	and	in	smaller	sizes	for	services	where	the	use	of	socket	weld	joints	is	prohibited.Their	use	including	pressure	rating,	and	dimensional	&	material	standards	are	the	same	as	applicable	to	flanged	elbows.In	normal	large-bore	pressure	piping	most	often	Butt-welded	Tee	connections	are	used.	The	ASME	B31.3	(Appendix
D)	is	used	to	provide	a	formula	for	calculating	the	SIF	value	at	tee	connections	which	Caesar	automatically	calculates	when	Tee	is	defined.	From	the	ASME	B31.3-2020	onwards,	Appendix	D	is	deleted	from	the	code.	Now	Stress	Intensification	and	Flexibility	factors	are	to	be	calculated	using	the	ASME	B31J	code.	The	Tee	connections	are	normally	defined	in	Caesar	as	shown	in	the	attached	figure.Fig.	2:	Tee	modeling	in	Caesar	IIFor	pipeline	systems,	a	special	type	of	tee	is	used,	known
as	Barred	Tee.Refer	to	the	following	table	(Table-1)	for	the	Tee	dimension	chart	for	equal	pipe	tee	as	per	ASME	B16.9NPS	(Inches)Outside	Diameter	at	Bevel	(D,	mm)Center	to	End	(C,	mm)Center	to	Center	(M,	mm)1/221.325253/426.72929133.438381	1/442.248481	1/248.35757260.364642	1/273.07676388.986863
1/2101.695954114.31051055141.31241246168.31431438219.117817810273.021621612323.825425414355.627927916406.430530518457.034334320508.038138124610.043243226660495495287115215213076255955932813597597348646356353691467367338965711711401016749749421067762711441118813762461168851800481219889838Table	1:	Equal	Pipe	Tee	DimensionsRefer	to	Fig.	3	below	to	understand	the	notation	used	in	Table	1	and	Table	2.Fig.	3:	Equal	Tee	and
Reducing	Tee	Nomenclatures	for	Pipe	Tee	DimensionsRefer	to	Table-2	which	provides	the	reducing	Pipe	Tee	dimensions.READ	What	is	DN	and	PN	Number	for	Pipes?	Pipe	Class	Rating	vs	PN	NumbersNPS	(Inches)Large	End	Outside	Diameter	(D,	mm)Small	End	Outside	Diameter	(d,	mm)Center	to	End	(C,	mm)Center	to	Center	(M,	mm)1/2	x	3/821.317.125251/2	x	1/421.313.725253/4	x	1/226.721.329293/4	x	3/826.717.129291	x	1/233.421.338381	x	3/433.426.738381	1/4	x
1/242.221.348481	1/4	x	3/442.226.748481	1/4	x	142.233.448481	1/2	x	1/248.321.357571	1/2	x	3/448.326.757571	1/2	x	148.333.457571	1/2	x	1	1/448.342.257572	x	3/460.326.764442	x	160.333.464512	x	1	1/460.342.264572	x	1	1/260.348.364602	1/2	x	173.033.476572	1/2	x	1	1/473.042.276642	1/2	x	1	1/273.048.376672	1/2	x	273.060.37670Table	2:	Reducing	Piping	Tee	DimensionsFew	more	related	articles	for	you.Difference	between	Tee	and	Barred	TeeSmart	Tee	Model	considerations
in	START-PROFInspection	&	Test,	Marking	&	Colour	Coding	and	Packing	Requirements	for	Pipes	&	FittingsTechnical	requirements	for	Pipes	&	Fittings	for	preparation	of	Purchase	RequisitionPiping	Elbows	vs	Bends:	A	useful	literature	for	piping	engineerslink	to	GRE	Design	Envelope	and	Failure	Envelopelink	to	Effect	of	Coating	Factor	on	Buried	Pipeline	Stress	AnalysisPipe	Tee	dimensions	are	covered	in	ASME	B16.9.	Refer	to	the	table	given	below	for	the	size	1/2	to	48.	In	piping,	two
types	of	tees	are	used,	straight	or	equal	and	reducing	tee.	The	following	shall	be	checked	during	the	inspection	of	Pipe	Tee	Dimensions.	The	diameter	of	the	branch	and	run	pipe	The	thickness	of	the	tee	Center	to	center	dimension	for	branch	Length	of	the	tee.	Pipe	Tee	Dimensions	As	Per	ASME	B16.9	NOMINAL	PIPE	SIZE	OUTSIDE	DIAMETER	CENTER	TO	END	LENGTH	Inch.	OD	C	M	1/2	21.3	25	25	3/4	26.7	29	29	1	33.4	38	38	1	1/4	42.2	48	48	1	1/2	48.3	57	57	2	60.3	64	64	2	1/2	73	76
76	3	88.9	86	86	3	1/2	101.6	95	95	4	114.3	105	105	5	141.3	124	124	6	168.3	143	143	8	219.1	178	178	10	273.1	216	216	12	323.9	254	254	14	355.6	279	279	16	406.4	305	305	18	457.2	343	343	20	508	381	381	22	559	419	419	24	610	432	432	26	660	495	495	28	711	521	521	30	762	559	559	32	813	597	597	34	864	635	635	36	914	673	673	38	965	711	711	40	1016	749	749	42	1067	762	711	44	1118	813	762	46	1168	851	800	48	1219	889	838	All	Dimensions	are	in	mm	Pipe	Tee	Dimensions
As	Per	ASME	B16.9	NOMINAL	PIPE	SIZE	OUTSIDE	DIAMETER	CENTER	TO	END	Inch	D	P	C	M	1/2	x	3/8	21.3	17.1	25	25	1/2	x	1/4	21.3	13.7	25	25	3/4	x	1/2	26.7	21.3	29	29	3/4	x	3/8	26.7	17.1	29	29	1	x	3/4	33.4	26.7	38	38	1	x	1/2	33.4	21.3	38	38	1	1/4	x	1	42.2	33.4	48	48	1	1/4	x	3/4	42.2	26.7	48	48	1	1/4	x	1/2	42.2	21.3	48	48	1	1/2	x	1	1/2	48.3	42.2	57	57	1	1/2	x	1	48.3	33.4	57	57	1	1/2	x	3/4	48.3	26.7	57	57	1	1/2	x	1/2	48.3	21.3	57	57	2	x	1	1/2	60.3	48.2	64	60	2	x	1	1/4	60.3	42.2	64	57	2
x	1	60.3	33.4	64	51	2	x	3/4	60.3	26.7	64	44	2	1/2	x	2	73	60.3	76	70	2	1/2	x	1	1/2	73	48.3	76	67	2	1/2	x	1	1/4	73	42.2	76	64	2	1/2	x	1	73	33.4	76	57	3	x	2	1/2	88.9	73	86	83	3	x	2	88.9	60.3	86	76	3	x	1	1/2	88.9	48.3	86	73	3	x	1	1/4	88.9	42.2	86	70	3	1/2	x	3	101.6	88.9	95	92	3	1/2	x	21/2	101.6	73	95	89	3	1/2	x	2	101.6	60.3	95	83	3	1/2	x	1	1/2	101.6	48.3	95	79	4	x	3	1/2	114.3	101.6	105	102	4	x	3	114.3	88.9	105	98	4	x	2	1/2	114.3	73	105	95	4	x	2	114.3	60.3	105	89	4	x	1	1/2	114.3	48.3	105	86	5	x
4	141.3	114.3	124	117	5	x	3	1/2	141.3	101.6	124	114	5	x	3	141.3	88.9	124	111	5	x	2	1/2	141.3	73	124	108	5	x	2	141.3	60.3	124	105	6	x	5	168.3	141.3	143	137	6	x	4	168.3	114.3	143	130	6	x	3	1/2	168.3	101.6	143	127	6	x	3	168.3	88.9	143	124	6	x	2	1/2	168.3	73	143	121	8	x	6	219.1	168.3	178	168	8	x	5	219.1	141.3	178	162	8	x	4	219.1	114.3	178	156	8	x	3	1/2	219.1	101.6	178	152	10	x	8	273.1	219.1	216	203	10	x	6	273.1	168.1	216	194	10	x	5	273.1	141.3	216	191	10	x	4	273.1	114.3	216
184	12	x	10	323.9	273.1	254	241	12	x	8	323.9	219.1	254	229	12	x	6	323.9	168.3	254	219	12	x	5	323.9	141.3	254	216	14	x	12	355.6	323.9	279	270	14	x	10	355.6	273.1	279	257	14	x	8	355.6	219.1	279	248	14	x	6	355.6	168.3	279	238	16	x	14	406.4	355.6	305	305	16	x	12	406.4	323.9	305	295	16	x	10	406.4	273.1	305	283	16	x	8	406.4	219.1	305	273	16	x	6	406.4	168.3	305	264	18	x	16	457	406.4	343	330	18	x	14	457	355.6	343	330	18	x	12	457	323.9	343	321	18	x	10	457	273.1	343	308	18	x
8	457	219.1	343	298	20	x	18	508	457	381	368	20	x	16	508	406.4	381	356	20	x	14	508	355.6	381	356	20	x	12	508	323.9	381	346	20	x	10	508	273.1	381	333	20	x	8	508	219.1	381	324	22	x	20	559	508	419	406	22	x	18	559	457	419	394	22	x	16	559	406.4	419	381	22	x	14	559	355.6	419	381	22	x	12	559	323.9	419	371	24	x	10	559	273.1	419	359	24	x	22	610	559	432	432	24	x	20	610	508	432	432	24	x	18	610	457	432	419	24	x	16	610	406.4	432	406	24	x	14	610	355.6	432	406	24	x	12	610
323.9	432	397	24	x	10	610	273.1	432	384	All	Dimensions	are	in	mm	Pipe	FIttings	Quiz	Test	yourself,	Take	This	Quiz	Unlock	New	Skills	with	Our	Best	Selling	Online	Courses	Best	Selling	How	to	be	an	Expert	in	Piping	Components	Learn	about	Pipes,	Fittings,	Olets,	Gaskets,	Flanges,	Bolting	materials,	valves,	orifice	flanges,	Spectacle	Blind,	steam	traps,	and	more.	20%	Discount	Piping	Components	and	Types	of	Valve	Bundle	Learn	about	Types	of	Piping	Components	and	Types	of	Valves
in	this	Course	Bundle.	NOMINAL	PIPE	SIZE	ALL	FITTINGS	ALL	FITTINGS	ALL	FITTINGS	ELBOWS	AND	TEES	180	DEG	RETURN	BENDS	180	DEG	RETURN	BENDS	180	DEG	RETURN	BENDS	REDUCERS	CAPS	NPS	O.D.	at	Bevel	(1),	(2)	I.D.	at	End(1),	(3),	(4)	Wall	Thickness	(3)	Centre-to-End	Dimension	A,B,C,M	Centre-to-Centre	O	Back-to-Face	K	Alignment	of	Ends	U	Overall	Length	H	Overall	Length	E	to	2	0.06-0.03	0.03	Not	less	than	87.5%	of	nominal	thickness	0.06	0.25	0.25	0.03
0.06	0.12	3	to	3	0.06	0.06	0.06	0.25	0.25	0.03	0.06	0.12	4	0.06	0.06	0.06	0.25	0.25	0.03	0.06	0.12	5	to	8	0.09-0.06	0.06	0.06	0.25	0.25	0.03	0.06	0.25	10	to	18	0.16-0.12	0.12	0.09	0.38	0.25	0.06	0.09	0.25	20	to	24	0.25-0.19	0.19	0.09	0.38	0.25	0.06	0.09	0.25	26	to	30	0.25-0.19	0.19	0.12	0.19	0.38	32	to	48	0.25-0.19	0.19	0.19	0.19	0.38	NOMINAL	PIPE	SIZE	NPS	ANGULARITY	TOLERANCES	ANGULARITY	TOLERANCES	ALL	DIMENSIONS	ARE	GIVEN	IN	INCHES.	TOLERANCES	ARE
EQUAL	PLUS	AND	MINUS	EXCEPT	AS	NOTED.	Off	Angle	Q	Off	Plane	P	(1)	Out-of-round	is	the	sum	of	absolute	values	of	plus	and	minus	tolerance.(2)	This	tolerance	may	not	apply	in	localized	areas	of	formed	fittings	where	increased	wall	thickness	is	required	to	meet	design	requirements	of	ASME	B16.9.(3)	The	inside	diameter	and	the	nominal	wall	thicknesses	at	ends	are	to	be	specified	by	the	purchaser.(4)	Unless	otherwise	specified	by	the	purchaser,	these	tolerances	apply	to	the
nominal	inside	diameter,	which	equals	the	difference	between	the	nominal	outside	diameter	and	twice	the	nominal	wall	thickness.	to	4	0.03	0.06	5	to	8	0.06	0.12	10	to	12	0.09	0.19	14	to	16	0.09	0.25	18	to	24	0.12	0.38	26	to	30	0.19	0.38	32	to	42	0.19	0.50	44	to	48	0.18	0.75	Are	You	Piping	Components	Master?	Dont	forget	to	subscribe.	About	Author	Varun	Patel,	B.E	Mechanical,	PMP	19+	years	of	experience	in	the	oil	and	gas	sector,	specializing	in	project	management,	contracts,
project	control,	project	coordination,	QA/QC	and	inspection	of	large-scale	Greenfield	and	Brownfield	Projects	such	as	Refinery,	Petrochemical,	Wellhead	production,	and	Process	platform.	Proven	track	record	of	delivering	large-scale	projects	while	ensuring	adherence	to	safety	and	quality	standards.	Skilled	in	leading	and	mentoring	cross-functional	teams	and	resolving	technical	issues	to	achieve	successful	project	outcomes.	LinkedIn	YouTube	X	Facebook	Telegram	Tees	Straight	NPS
O.D.	D	Center	to	End	C	Center	to	End	M	1/2	21.3	25	25	3/4	26.7	29	29	1	33.4	38	38	1.1/4	42.2	48	48	1.1/2	48.3	57	57	2	60.3	64	64	2.1/2	73	76	76	3	88.9	86	86	3.1/2	101.6	95	95	4	114.3	105	105	5	141.3	124	124	6	168.3	143	143	8	219.1	178	178	10	273	216	216	12	323.8	254	254	14	355.6	279	279	16	406.4	305	305	18	457	343	343	20	508	381	381	22	559	419	419	24	610	432	432	26	660	495	495	28	711	521	521	30	762	559	559	32	813	597	597	34	864	635	635	36	914	673	673	38	965	711
711	40	1016	749	749	42	1067	762	711	44	1118	813	762	46	1168	851	800	48	1219	889	838	Dimensions	are	in	millimeters	unless	otherwise	indicated.	Wall	thickness	(t)	must	be	specified	by	customer.	Outlet	dimension	(M)	for	NPS	26	and	larger	is	recommended	but	not	required.	Dimensional	Tolerances	Straight	Tees	ASMEB16.9	NPS	1/2	to	2.1/2	3	to	3.1/2	4	5	to	8	10	to	18	20	to	24	26	to	30	32	to	48	Outside	Dia	at	Bevel	(D)	+1.6	-0.8	1.6	1.6	+2.4	-1.6	+4	-3.2	+6.4	-4.8	+6.4	-4.8	+6.4	-4.8
Inside	Dia	at	End	0.8	1.6	1.6	1.6	3.2	4.8	+6.4	-4.8	+6.4	-4.8	Center	to	End	(C	/	M)	2	2	2	2	2	2	3	5	Wall	Thk	(t)	Not	less	than	87.5%	of	Nominal	Wall	Thickness	Dimensional	tolerances	are	in	millimeters	unless	otherwise	indicated	and	are	equal	except	as	noted.	Note:	MSS	SP-43	only	covers	stainless	steel	buttweld	fittings	made	for	use	with	Schedule	5S	and	10S	pipe	and	Stub	Ends	suitable	for	use	with	Schedule	40S	pipe,	as	defined	in	ASME	B36.19.	The	dimensions	and	dimensional
tolerances	defined	in	MSS	SP-43	are	substantially	the	same	as	those	in	ASME	B16.9	specifications	from	NPS	1/2	-	NPS	24.	Except	with	regard	to	the	outside	diameter	at	the	bevel.	Related	Post(s)	BW	Reducing	Tees	Dimension	Chart,	Tees	Reducing,	ASME	B16.9,	The	buttweld	reducing	tees	are	used	as	the	branch	has	a	smaller	diameter	as	the	run-pipe...	

Standard	golf	tee	dimensions.	Reducing	tee	standard	dimensions.	Barred	tee	dimensions	standard.	Standard	tee	fitting	dimensions.	Standard	tee	dimensions	pdf.	Standard	double	tee	dimensions.	Standard	reducing	tee	dimensions	pdf.	Standard	pipe	tee	dimensions.	Lateral	tee	dimensions
standard.	Standard	equal	tee	dimensions	pdf.
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