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Problem	Statement
The	acoustic	properties	of	an	auditorium	greatly	

influence	the	quality	of	the	sound	we	hear.															
Reverberation	time	is	an	important	indicator	for	

a	room’s	acoustics.		Assessing	 and	analyzing	the	
reverberation	time	can	reveal	which	functions		
(e.g.,	lectures,	musical	performances,	speeches,	
etc.)	are	most	suited	for	a	particular	space.	

The	Cooper	Union	in	New	York	City	has	two	
main	auditoriums:	the	Great	Hall	and	Rose	
Auditorium,	one	built	in	1858	and	the	latter	
opened	in	2009.	This	project	aims	to	compare	the	
acoustic	properties	of	the	two	auditoriums	to	
determine	how	they	best	function.
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Results
Reverberation	time	was	measured	in	the	Great	Hall	

at	7	different	locations	using	the	interrupted	method	
and	at	3	locations	using	the	impulse	method.
In	the	Rose	Auditorium,	less	measurements	were	

taken	due	to	its	smaller	volume.	3	measurements	
were	taken	using	the	interrupted	method	and	2	using	
the	impulse	method.	
The	table	below	shows	the	average	𝑇"#	and	𝑇%#
measurements	for	the1kHz	band	for	each	auditorium	
using	two	methods.

The	average	reverberation	time	is	1.43	for	the	Great	
Hall	and	0.709	for	Rose.	The	difference	between	
𝑇"#	and	𝑇%# is	larger	when	using	the	impulse	method	
for	both	auditoriums,	thus	the	interrupted	method	has	
a	better	accuracy	to	determine	the	linear	sound	decay.	
The	volume	of	the	Great	Hall	is	approximately	

160,000	ft3	and	that	of	Rose	is	about	40,000	ft3.	
According	to	the	graph	below,	the	recommended	
function	of	the	Great	Hall	is	orchestra	music	and	of	the	
Rose	Auditorium	is	speech.	

Source:	"The	Science	of	Sound"	3rd.	Ed.	by	Rossing,	Moore,	and	Wheeler,	2002.

Interrupted	Method Impulse	Method
T20	(s) T30(s) T20	(s) T30	(s) average

The	Great	Hall 1.48 1.48 1.34 1.41 1.43
Rose	Auditorium 0.744 0.744 0.683 0.666 0.709Reverberation	Time	𝑻𝟔𝟎, 𝑻𝟐𝟎	and	𝑻𝟑𝟎

Reverberation	time		𝑇,#is	defined	as	the	time	
required	for	the	sound	intensity	level	to	decay	60dB.	
However,	sometimes	reverberation	time	𝑇"#	and	𝑇%#,	
are	used	because	a	decay	of	60dB	might	not	be	
possible	to	reach.	

To	compute	𝑇"#, as	shown	from	the	graph	of	a	
sample	measurement,	a	linear	model	is	fit	between	5	
and	25dB	below	the	trigger	level.	Extrapolating	the	
data	yields	the	reverberation	time	for	a	60dB	decay,	the	
same	method	applies	for	computing	𝑇%#.

𝑇"#	and	𝑇%# are	important	indicators	of	whether	the	
decay	is	linear;	the	closer	the	values	the	more	linear	
the	decay	,	and	the	more	accurate	the	testing	method.	

Reverberation	Time	Testing
1. Interrupted	Method
The	interrupted	method	uses	white	or	pink	noise	as	a	sound	
source	and	measures	the	time	for	a	60dB	decay	in	sound	
pressure	level.	This	method	yields	better	frequency	analysis	
than	the	impulse	method	because	the	frequency	of	the	sound	
source	can	be	customized.	
Equipment:
• Larson-Davis	831	Sound	Level	Meter	831
• L&D	BAS	001	Omnidirectional	Speaker	
• L&D	BAS002	Amplifier

2. Impulse	Method	
The	impulse	method	uses	an	instantaneous	sound	source,	
such	as	a	balloon	pop,	and	measures	the	time	for	a	60dB	
decay	in	sound	pressure	level.
Equipment:	
• L&D	Sound	Level	Meter	831
• Balloon

Reverberation	time	testing	
set	up	in	the	anechoic	

chamber.	For	the	impulse	
method,	the	speaker	and	

amplifier	system	was	
replaced	by	a	balloon.
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