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The	2	Causes	of	Reduced	Air	Flow
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The	Duct	Design	Process



Duct	Design								
Reference	Books



Available	Static	Pressure



Equivalent	Length



Friction	Rate





,K*3+'=2%K';*&6*"'0-'6$+7'N#:/'O+2K#$$#%&'
=2%K'!#2'8%&7#:#%&#&3'8%&:2*>:%2$'%='!K+2#>*



,K*3+'=2%K';*&6*"'0-'
6$+7'N#:/'O+2K#$$#%&'
=2%K'!#2'8%&7#:#%&#&3'
8%&:2*>:%2$'%='
!K+2#>*

IB@C-VPB



,K*3+'=2%K';*&6*"'0-'6$+7'N#:/'O+2K#$$#%&'
=2%K'!#2'8%&7#:#%&#&3'8%&:2*>:%2$'%='!K+2#>*

IH@C-CPB











Fittings	dominate	pressure	drops…







Poorly	installed	flex	duct	can	be	just	as	
bad	for	air	flow



From	Fantasy	to	Reality



Duct	Layout



Duct	Layout



Duct	Layout



Duct	Layout



Duct	Layout



Fifth	Edition



“Install	duct	fully	extended,	do	not	install	in	the	
compressed	state	or	use	excess	lengths.		This	will	
noticeably	increase	friction	losses”.

Air	Duct	Council
Flexible	Duct	Performance	&	Installation	Standards

Installation	Guidelines





Pressure	Drop	Research
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Data	Acquisition	(DAQ)	setup	

• ANSI	/	ASHRAE	Standard	120	requirements	were	used	to	design	the	system	and	
process	the	data	after	acquisition.	



ANSI	/	ASHRAE	Standard	120	Testing	Protocol
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Computational	Fluid	Dynamics	(CFD)
Computer	Generated	Model	of	Air	Flow	in	Flex



v/U: 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3

Computational	Fluid	Dynamics	(CFD)
Computer	Generated	Model	of	Air	Flow	in	Flex



The	New	ASHRAE	Duct	Calculator















Quick	Reference	Tool



Laboratory	Data	compared	within	10%	of	calculated	
values,	so	ASHRAE	published	formulas	were	used	to	

create	this	tool.





Compression	Graphic
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Round	Sheet	Metal	Duct	vs	Flexible	Duct	
4%,	15%,	30%	Compression



200	cfm /	650	fpm



8”	Round	Sheet	Metal	Duct	=	
9”	Flexible	Duct	at	4%	compression

.08”-.09”	Friction	Loss



8”	Round	Metal	Duct	=
10”	Flexible	Duct	at	15%	Compression,
12”	Flexible	Duct	at	30%	Compression



Is	Rigid	Duct	the	Answer?



Uniform	Mechanical	Code

603.4.1	Length	Limitation. Factory-made	flexible	
air	ducts	and	connectors	shall	be	not	more	than	
5	feet	(1524	mm)	in	length	and	shall	not	be	used	
in	lieu	of	rigid	elbows	or	fittings.	Flexible	air	
ducts	shall	be	permitted	to	be	used	as	an	elbow	
at	a	terminal	device.
Exception: Residential	occupancies.

81/1,234











Flex	Duct	Systems	That	Work
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Advantages	of	Flex	Duct

• Options
• Cost
• Noise	control
• Energy	efficiency

But	it	has	to	installed	properly!
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Always	Carry	Flex	Duct!



Questions?

Allison	Bailes
abailes@energyvanguard.com

Chris	Van	Rite
cvr@mmmfg.com

Last	one




