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CertainTeed is a Registered Provider with the
American Institute of Architects Continuing
Education System. Credit earned upon
completion of this program will be reported to
CESrecords for all AIA members. Certificates of
Completion for non-AlIAmembers are available
upon request.

This programis registered with AIA/CES for
continuing professional education. As such, it
does notinclude contentthat may be deemed or
construedto be an approval or endorsement by
the AIA of any material of construction or any
method or manner of handling, using,
distributing or dealing in any material product.



< S
—

methods and services will be addressed at = g mm
the conclusion of this presentation. S T

This course qualifies for HSW credit

& = . ) -

= iy S
—_— ~ = e womun

e ¥ f’ == = T=== _T=== @ ———— ;‘—:;—;_ T e :f:i;_;.-::__ — T

e = T, o oaimas E s a T R e e

S e == Fg——— == = = == — e e R e
) e e R R e . T T e e T S e S e,




CertainTeed Building Solutlons Isa USGBC Education Provider commltted to enhancing the
professional development of the building industry and LEED Professionals through high-
quality continuing education programs.

As a USGBC Education Provider,we have agreed to abide by USGBC-established operational
and educational crlterla and are subjectto coursereviews and audlts for quallty assurance.
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© This presentation is
protected by U.S. and
International copyright
laws. Reproduction and

distribution of this
presentation without
written permission of the
sponsor is prohibited.




y Learning Objectives

v

After completing this course, you will
have learned:

 The Basis of Classification
* Noise Reduction Coefficient (NRC)
* Frequency and Hertz

« Assessingthe Acoustic
Performance of a Product

* Celling Attenuation Class (CAC)
* Light Reflectance (LR)
 Environmental Certifications

 The Power of Enhanced Acoustic
Environments



Basis of Classification / Type

Per ASTME 1264-14

“Standard Classification for Acoustical
Ceiling Products”

e Typel—= XX
- 15- different types
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Basis of Classification / Type

Per ASTME 1264-14

“Standard Classification for Acoustical
Ceiling Products”

« TYPEIII
Mineral base with painted finish

e TYPEIV
Mineral base with membrane-faced
overlay

 TYPE XII
Glass fiber base with membrane-faced
overlay




QUICK QUIZ



These 3 types of ceiling tiles
make up what % of Market
share in North America

Per ASTME 1264-14

“Standard Classification for Acoustical
Ceiling Products”

« TYPEIII
Mineral base with painted finish

 TYPEIV
Mineral base with membrane-faced
overlay

« TYPE XII
Glass fiber base with membrane-faced
overlay

Over 90% of all ceilings in North America




Basis of Classification / Type

Per ASTME 1264-14
“Standard Classification for Acoustical
Ceiling Products”

« TYPEIII
Mineral base with painted finish
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Basis of Classification / Type

Per ASTME 1264-14

“Standard Classification for Acoustical
Ceiling Products”

« TYPEIV
Mineral base with membrane-faced

overlay




Basis of Classification / Type

Per ASTME 1264-14

“Standard Classification for Acoustical
Ceiling Products”

« TYPE XII
Glass fiber base with membrane-faced

overlay




Short Wavelength
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High Frequency

Long Wavelength
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Frequency?

Sound waves moveat a certain
speed past a fixed point.

Number of cycles
= Hertz (Hz)

Second
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Frequency
(what can you hear?)

Human Audible Frequency Range
(20 - 20,000 Hz)

64 250 1000 4000 16000 64000
32 125 500 2000 8000 32000




dB

120

1001

80

&40

400

200

Frequency

(what can you hear?)

Normal Hearing Threshold

—

Audibility

Threshold

Pain Threshold

—

_ Audibility

Range

Fundamental Tone
Area

. Vowels

. Voiced

Consonants

. Unvoiced

Consonants

| Hz

20

50

100 200

500 1000 2000 5000 10000 20000

50000




Frequency

(what can you hear?)
Hearing Impaired Threshold

dB ,
Pain Threshold

120 B ﬁ/\
. Audibility

o / Range

BOL

&0 Fundamental tone
area

401 . Vowels
Voiced

201 . consonants

Audibility . Unvoiced
0 Threshold consonants

| | | | | | | | Hz
20 50 100 200 500 1000 2000 5000 10000 20000 50000




Frequency
(who are the hearing impaired?)

Too significant to ignore

* Noise induced hearing impairment
— 12.5% of general population

* Inherited permanent hearing loss or congenital
loss
— 17% of general population

« Cold/allergy sufferers can see a temporary
reduction of between 25-49 decibels depending
on severity




Frequency
(What is NRC?)

ASTM C423-17

Standard Test Method for Sound Absorptionand Sound
Absorption Coefficients by the Reverberation Room Method

A single number rating, the average of
only four (4) sound absorption coefficients
at 250 Hz, 500 Hz, 1000 Hz & 2000 Hz
(rounded off to the nearest 0.05)

NRC =a 250 +a500 +a1000 + a 2000
4




NRC is good?

“Be careful when selecting a product based
on NRC alone. Because NRC is an
average over a limited frequency range,
two materials may have identical NRCs...

...but very different absorption
characteristics.”

M. David Egan Architectural Acoustics

Architectural
Acoustics

M. David Egan

W




NRC is good?

1 —&— Product A
0.9 (NRC: 0.50)

—e— Product B
0.8 (NRC: 0.50)

0.7
0.6
0.5
0.4
0.3
0.2
0.1

0 W
250 ' 500 " 1000 ' 2000

Hz Hz Hz Hz
NRC Frequencies

Absorption

Architectural
Acoustics

M. David Egan




NRC is good?

“In addition, because NRC does not
iInclude absorption coefficients at 125 Hz
and 4000 Hz...

...It should not be used to evaluate materials for
rooms where speech perception is important.”

M. David Egan Architectural Acoustics

Architectural
Acoustics

M. David Egan

W




NRC is good?

Absorption
Over
Frequency

N Y/

0.6

)&

0.2

Painted mineral
fiber (7/8") -
0.75 NRC

-o-_aminated
mineral fiber
(3/4")-0.75
NRC

-+ aminated
fiberglass
(9/16") - 0.90
NRC

Architectural
Acoustics

M. David Egan




Classification of Sound Absorbers

1SO 11654 1997 Absorption coefficient

“Acoustics — Sound absorbers for use in
buildings — Rating of sound absorption”

&—@ 3/4” Laminated Mineral fiber (0.75 NRC)
= Most are Class C or Class D

= Note the skewed nature of the
performance curve

1000 2000 4000
Frequency




Classification of Sound Absorbers

1SO 11654 1997 Absorption coefficient

“Acoustics — Sound absorbers for use in
buildings — Rating of sound absorption”

®—® 9/16” Laminated Fiberglass (0.90 NRC)
= Most are Class A or Class B

= Note the flat nature of the performance
curve

1000 2000 4000
Frequency




QUICK QUIZ



Which Type of Ceiling Tile is best when
walls do not go to the deck?

—
. TYPEII /\
\

Mineral Fiber with painted finish
&

. TYPEIV f\ﬁ?

Mineral Fiber with membrane-faced
overlay

. TYPEXII
Fiberglass with membrane-faced
overlay

)

. Both A and B




CAC

(specific acoustic concept applied to a
specific application)

(Ceiling Attenuation Class)

« ASTM E1414
“Standard Test Method for Airborne Sound

Attenuation Between Rooms Sharing a
Common Ceiling Plenum’




CAC

(specific acoustic concept applied to a
specific application)

(Ceiling Attenuation Class)

ASTM E1414
“Standard Test Method for Airborne Sound
Attenuation Between Rooms Sharing a

Common Ceiling Plenum’

4 SF
Area Gap

v

A

4 SF
Area Gap

v

4 SF
Area Gap

v

4 SF
Area Gap

A

4 SF
Area Gap

= 120 S.F.
(20 S.F. of Gaps)



STC

(specific acoustic concept)

« ASTM E90

“Standard Test Method for Laboratory
Measurement of Airborne Sound Transmission
Loss of Building Partitions and Elements”

I«
Z




Light Reflectance

(How valuable?)

ASTME1477

“Standard test method for luminous
reflectance factor of acoustical materials by
use of integrating sphere reflectometer”

- Technically, “How much light is being
reflected off of the ceiling?”




Light Reflectance

(How valuable?)

ASTME1477

“Standard test method for luminous
reflectance factor of acoustical materials by
use of integrating sphere reflectometer”

- If the ceiling is populated with lay-in
lighting, how much is the assembly
affected by an LR of 0.82 v 0.927?




Light Reflectance

(How valuable?)

ASTME1477

“Standard test method for luminous
reflectance factor of acoustical materials by
use of integrating sphere reflectometer”

— If the ceiling is populated with indirect
lighting, how much is the assembly
affected by an LR of 0.82 v 0.927?




Light Reflectance

(How valuable?)

ASTME1477

“Standard test method for luminous
reflectance factor of acoustical materials by
use of integrating sphere reflectometer”

- If the ceiling is populated with indirect
lighting, how much is the assembly
affected by poor light diffusion?
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~ ENVIRONMENTAL
Considerations




Product =
assumed peace of mind

Product selection carries a measure of liability

Designers should expect that product manufacturers
have conducted evaluations and testing.

Furthermore, that the testing results are available for
examination

Finally, designers should be able to have comfort with
regard to the way that the product is manufactured...
from an environmental perspective



Environmental Labels

e The ISO 14020 series
» (14020, 14021, 14024, 14025)

« Is designed to assist businesses with measuring
and communicating their efforts to minimize
environmental impacts

/TR
ISO
NS



Environmental Labels

According to the ISO 14024
« “Environmental Labels And Declarations -
Type | Environmental Labeling - Principles
And Procedures”

TYPE | — Verified, Single Attribute
« Employs a third-party certification
process to verify product compliance
with a pre-selected set of criteria




Environmental Labels

According to the ISO 14021
 “Environmental Labels and Declarations
- Self-declared Environmental Claims -
Type Il Environmental Labeling”

TYPE Il = NOT Verified, Self-Declared

« This is a label that is only put on
products that satisfy the criteria set by
each manufacturer group

NEC




Environmental Labels
(EPDSs)

According to the ISO 14025

« “Environmental Labels and Declarations - Type
lIl Environmental Declarations - Principles and
Procedures”

TYPE Il — Verified, Environmental Declarations (EPDs)
» Specifies a format for reporting quantifiable life cycle
data

o

CERTIFIED
MR CREDIT: BUILDING PRODUCT DISCLOSURE AND OPTIMIZATION— | |

ENVIRONMENTAL PRODUCT DECLARATIONS PROBEERRECEARANON




VOC Certificates of
Compliance

« Certifies that the tested ceiling productis in
compliance with California Department of Public
Health Standard Method CDPH v1.2 2017

» Effectively assures that the ceiling panel emits
almost ZERO formaldehyde

O
COMPLIANCE TESTED vy berkeley analytical
VOC Emission Test Certificate

Certificate Information

EQ CREDIT: LOW-EMITTING MATERIALS




piy

(11 %!
AN

\L A
\J

y

.

IMPLICATIONS
from acoustic studies



Number of Attempted Unsolvable Puzzles

Open Office Noise
(Task Motivation)

Prolonged noise exposure impairs task motivation
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Quiet Spaces
(as they apply to Teaching Styles)

Sound levels Before and After acoustic renovation
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40 Lreq Before
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LAeq After
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Direct Teaching } Student Centered Teaching ererence



Lombard Effect

« The louder the space gets, the louder people
will talk
* (think local taproom on Friday at 11pm)

« The “Reverse Lombard Effect”
« If you build it quiet...
e ...the human occupants within the space
will unconsciously make it quieter.




LEED and quiet schools

The implications of this importantconcept are
potentially morefar reaching

 LEED for Schools mandates classroom
ceiling assemblies with minimum 0.70 NRC
performance.

« How much better would the classroom
performance be if the design goes BEYOND
minimum performance?




LEED and quiet in
health care facilities

The implicationsof this important concept are
potentially morefar reaching

 LEED for Healthcare requires materials that
meet minimum design room coefficient (for
guiet).

 Would employee/patient stress be even lower
In a space designed beyond the minimum
requirement ?
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Concrete
RT =0.9 sec
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New — Baffle Wave 1'x6’ & 2'x6’

(300x1800mm) (600 x 1800mm)




New — Baffle Wave 1'x6’ & 2'x6’

(300x1800mm) (600 x 1800mm)




New — Baffle Wave 1'x6’ & 2'x6’

(300 x 1800mm) (600 x 1800mm)




New — Baffle Wave 1'x6’ & 2'x6’

(300 x 1800mm) (600 x 1800mm)
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(600 x 1800mm)

& 2'x6

4

1'x6
(300 x 1800mm)
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New — Baffle Zig






New — Baffle Zig Zag 1'x6’ & 2'x6’

(300 x 1800mm) (600 x 1800mm)




Ecophon ® Gedina ™E XL




Ecophon ® Gedina ™E 487 x 48”

-




AESTHETICS

9
Demountable Edge Details
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Square | Reveal Narrow Reveal
(15/16” grid) (15/16” grid) (9/16” grid)

[A-edge] [E-edge] [E-edge]



Ecophon ® Focus ™Dg XL




Ecophon ® Focus ™Ds with
Ecohpon ® Focus ™Wing




AESTHETICS ¢

Demountable Edge Details

e

]

N

Semi-concealed

Edge
[Focus DG]

/\

Fully Concealed

Edge
[Focus DS]



Gyptone ® BIG ™Line 6




Gyptone ® BIG ™Line 6




Gyptone ® Quattro20 ™




Ecophon ® Texona ™ Wall Panels
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Ecophon ® Solo ™
for Walls and Ceilings
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