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Factory Process & Equipment Noise — Engineered Controls
Purpose and Learning Objectives

MmThe purpose of this presentation is to discuss the effects of noise
on human hearing, cost of hearing conservation programs and
successful methods of noise control

MmwAT the end of this presentation, you will be able to:

1. Identify the 8-hour time weighted average noise level set by OSHA
that requires the implementation of a hearing conservation program

ldentify the three main characteristics of effective noise control

2.

3. Describe the advantages of implementing engineering controls in lieu
of personal protective equipment

4

Id?Tr)’rify different products used for controlling noise in a factory
setting




Which are you most likely to say?¢

mw*Wow, that is a nice sound!”

wHWow, tThat is a nice noisel”




Noise & Sound

MNoise is unwanted sound

mwSound is a propagating disturbance (a wave)
In a fluid or solid

win a solid (structure-borne sound), this
disturbance fravels as bending, compressional,
torsional, or shear waves (vibration)

In a fluid (airborne sound), this disturbance
fravels as a longitudinal compression wave
(this is what your ears sense, a fluctuation in
sound pressure)




When is Noise Control Requirede

MOSHA's Noise Standard (29 CFR 1910.95) requires employers to have
a hearing conservation program in place if workers are exposed 1o
a time-weighted average (TWA) noise level of 85 decibels (dBA) or
higher over an 8-hour work shift

Level (dBA)

65 normal conversation
?0-95 hearing loss from sustained exposure
125 start to experience pain

140 quickly causes irreversible hearing damage




Overall Sound Level (dBA)

MWwNoise sources — levels for
comparison

OSHA “Action Level” 8 hrs. Exposure 85 dBA, TWA

Common Sound Noise Level
Pneumatic Chipper 115 dBA
Generators 105 dBA
Vacuum Pumps 105 dBA
Hammer Mills 102 dBA
Exhaust Fans 101 dBA
Air Compressors 99 dBA
Chop Saw 98 dBA
Metal Recycling 95 dBA
Forklift Traffic 87 dBA
Corn field, Middle of Nowhere at 4:00 am

25 dBA




Noisiest Manutfacturing Industries

WwPersonnel exposed to noise levels above 90 dBA:
M Lumber & Wood
I Textiles
M Petroleum & Coadl
M Utilities
W Paper
M Chemicals
M Prinfing & Publishing
M Fabricated Metals
M Food
M Furniture & Fixtures
W Rubber & Plastics
W Stone, Clay, & Glass
M Apparel Manufacturing
M EfcC.




Rule of Thumb
mWhen you feel the need o - Q-A \A)\/ LO -

raise your voice In order to

be heard 3 feet away, the V 7
noise levels are probably 85 ! ]
dBA or more and “action™ is ) ﬂ Q
required — - =

y " .
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Types of Controls

MWENngineering — eliminate or engineer out the noise
by using noise conftrol products or replacing loud,
older equipment with new, quieter equipment

wAdministrafive — incorporate changes in work \‘/
procedures such as reducing the duration & . o
frequency personnel are exposed to high noise |
levels

MWPPE - personal protective equipment




Foam Ear Plugs - PPE

WPeriodically removing ear plugs to use a radio or make a
pk]l]?ne call exposes your ears to high noise and productivity
suffers

mSome people find foam earplugs uncomioriable no matter
standard or custom fit

WwFoam earplugs can wiggle loose, requiring work stops to refit them

Do not have listen-through technology
WThey block important noises including traffic, alarms, warning shouts

MEar health risk - bacteria love foam resulting in ear infections or

finnitus (constant ringing in the ears)




The True Story

wEarplugs and muffs — noise reduction rating (NRR)

| Labeled vs. Field Values




Costs — Hearing Conservation Program

/\/\pHeQrmg conservation Programs No. of Factory | Total Estimated Cost
(HCPs) mandated by the US
Occupational Safety and Health
Administration (OSHA) can cost 50 BIYE00
an employer about >0 317,500
$350/worker/year as reported by 100 LU0

OSHA 250 $87.,500
500 $175,000

Employees Per Year
10 $3,500

Dobie RA. Cost-Effective Hearing Conservation: Regulatory and Research Priorities. Ear Hear.
2018 Jul/Aug;39(4):621-630. doi: 10.1097/AUD.0000000000000523. PMID: 29251690.




1 Noise Control Myth

MWEngineering controls are expensive

mCompared o whate

WPaying disability claims for noise induced hearing
loss and Tinnituse

WPaying for the elements of an effective hearing
conservation programge

WReduced safety riske
WwReduced situational awarenesse




ROI — Using Engineering Controls

WStudies show a 10:1 ROI on dollars spent on engineering
controls compared to paying disabillity claims

MmMany engineering control projects exhibit an ROl of 2-4 years

versus hearing conservation costs which continue year over
year, Over year, over year...

A Roadmap for Future Noise Conftrol in Acquisition: Acoustical
Engineering Controls and Estimated Return on Investment for DOD
Selected High Noise Sources, Raymond Fischer, Noise Conftrol
Engineering, Inc., Kurt Yankaskas, Office of Naval Research, Code

34, 31st International System Safety Conference, Aug. 11-16, 2013,
Boston MA




Learning the ABC'’s of Acoustics
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Sound Absorption

MIf 1T I1s not possible to reduce noise at its source or block its path,
then sound absorpftion in the space should be considered

MNoise reduction targets of 10 dBA or less are suitably obfained
using sound absorption fechniques (10 dBA reduction is
perceived as sounding half as loud and significant)

MmWalls and ceiling of the space become the focus

mwKey factors:
wConstruction of walls, ceiling, and floor
WLength, width, and height of the space
MWLighting, sprinklers, and other obstructions




Sound Absorption

Sound
Absorbant
Material

WA material takes in sound
energy as opposed to Somce ok
reflecting the energy o

Solid
Reflective
Wall

MmPart of the absortbbed energy is
transformed intfo heat and part
IS fransmitted through the
absorbing body

Perceived Noise

ABSORBER




Quilted Absorber

Wwissue — reverberant (echo) industrial ’
facilities:
WmAutomotive garages
MWENnvironmental control booths
MwMaterial handling wrap
MmMachine housing

WwThe thicker the material the better the
sound absorption




Quilted Absorber

MWHigh bay area — very congested processes




Hanging Baffle

mReverberant (echo) industrial
facillities:
MWWarehouses
wConveyor facilities
MmMail handling facilities
MWPrinting facilities

MWV arious facing materials standard
and FDA approved




Hanging Baffles

MmCandy factory, congestfed process, FDA approved facing
required | 3




Sound Absorption Panel

WwReverberant (echo) industrial facilities:
MWWarehouses
wConveyor facilities
wMail handling facilities
MWPrinting facilities




Sound Absorption Panel

WShipping and receiving — forklift traffic & pump room
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Rigid Panel Absorber

WwReverberant (echo) industrial facilities:
WwWastewater Treatment Plants
Mwindoor or outdoor equipment yards

WShipping containers used for generator
enclosures

mANnywhere where high durability is
required




Rigid Panel Absorber

MWProcess manufacturing & test cell applications




Sound Blocking

MmSignificant amount of noise can be reduced by blocking the
path of the noise source

MmNoise reduction targets range from 18 dBA — 45 dBA
MTreating noise at the source becomes the focus

wKey factors:
WProper ventilation of heat radiating equipment
I Access for routine and catastrophic maintenance
MwVisual access (i.e., ports, process, personnel, efc.)




Sound Blocking

Reflected Noise

mwSome sound energy is
reflected while some Is e
blocked i

Transmitted Sound

MWwThe magnitude of sound
energy blocked is in direct
relation to the mass of the
material (lb./ft2)

Perceived Noise

)

BARRIER




Flexible Barrier

mAbove drop cellings of break
rooms, facility manager’s office

MWPart chutes
MmwMaterial handling duct
MWProcess piping




Flexible Barrier

MmwUnder conveyor — distribution warehouse
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Sound Absorption & Blocking

mwOften referred to as a sound absorption and blocking
composite

MmSignificant amount of noise can be reduced by combining
sound absorption and sound blocking

MmNoise reduction targets range from 18 dBA — 45 dBA
MWTreating noise at the source becomes the focus

wKey factors:
WProper ventilation of heat radiating equipment
M Access for routine and catastrophic maintenance
MwVisual access (i.e., ports, process, personnel, etc.)




Sound Absorption & Blocking

Reflected Noise

MmSound absorbing material tfakes /
IN sound energy as opposed 1o
reflecting it

Source of
Noise

MmPart of the absorbed energy is
fransformed info heat and part
Is transmitted through the
absorbing body

- Transmitted Sound

A porfion of the remainin

sound energy is blocked 8y the  Mater

solid mass mafterial SOUND ABSORBANT
MATERIAL AND BARRIER

~_Absorbant Barrier

Perceived Noise

0




Quilted Barrier Composite

MWwBoth albsorbs and blocks sound

MFiberglass media
mAluminum, vinyl impregnated,
fiberglass facing

1.0 pst. / 2.0 psf. mass-loaded
vinyl




MWCusfom sysfem — crosscut saw,
aluminum extrusions

MWENngineering controls can be simplistic
MmHigh frequency intense whining noise
mOnly the operator requires PPE




Quilted Barrier Composite

MmCusfom sysfe — uﬁing process
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Quilted Barrier Composite

MmwCusfom sysfem —
aluminum de-bridging
process

MmCustom designed to fif
the process

MmwHigh frequency intfense
whining noise

100 dBA reduced 1o 85
dBA
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Quilted Barrier Composite

MmwCustom system — radiaftor fin press application




Quilted Barrier Composite

YA LS
DN
WwCustom system — wire braiding WO
process
15 dBA reduction in mid frequency
range

MWEQsy access, process viewing

MWNo interference with overhead
sprinklers




Quilted Barrier Composite

WSliding doorway & strip curtains

MIncorporates clear-view ports at
proper elevation

MmwUsed to retrofit separation
between high noise process area
and shipping & receiving aread




Quilted Barrier Composite

MWwRetrofif mechanical room —
compressors & fan

MWRetrofit mechanical room
corner of facility

-Confrols radiated noise from
process cenfrifugal fan and
COoOMpPressors

MmwEasy installation




Quilted Barrier Composite

MmwManufacturing process — plywood tongue & groove




Quilted Barrier Composite

MmwManufacturing process — office space
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Quilted Barrier Composite

WwPortable screens

MmCan be used in multiple
locations for infermittent
equipment and process
operations




Rigid Double-Wall Composite

MWwBoth albsorbs and blocks sound

MFiberglass / mineral wool media

WwGalvanized, stainless steel,
aluminum sheet construction

WwAvailable in various thicknesses for
Increased noise reduction
performance




Rigid Double-Wall Composite

MmwCustom system — stamping press




Rigid Double-Wall Composite

MmwCustom system — CNC machining process
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Rigid Double-Wall Composite

MWTest cell - media filfer manufacturing




Rigid Double-Wall Composite
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WCustom system — highly s
accessible, mezzanine
elevated process




Rigid Double-Wall Composite

MWProcess fan enclosure —
petrochemical facility




Rigid Double-Wall Composite

WTest cells — automotive e
manufacturing |



Ventilation Silencing

wFans used to move processes (i.e. dust collection, partficulate
conveying) or cool equipment and personnel all make noise

WNoise is generated by the fan blades imparting upon air molecules
or bad flow condifions

MWQuieter fan models and type can be considered as a possible
solution

WwSilencers & acoustic louvers can be funed fo balance pressure loss
and noise reduction are a great method of solving noise issues

wKey factors:
M Airflow rate (cfm)
M Available fan/system static pressure (energy)




Ventilation Silencing — Types

WSilencers come in many shapes, sizes, and performance

MmFixed-blade acoustic louvers, many models, many
thicknesses




Ventilation Silencers

Air Flow Direction

hWwWhat makes it ticke —_— o

Absorptive Acoustical Media
Air Flow .
_ _ Solid \ Pressure
Direction Perforated Regain Tail
ﬁ Solid Metal Metal
Perf Inletand
. . Nose Cap
Insulating Fill /
K n M Absorptive Acoustical Media

Insulating Fill




Ventilation Silencer

WwGeneral building exhaust




Ventilation Silencer

MmIindustrial process centrifugal fan infake & discharge




Ventilation Silencer

MWProcess fan exhaqust




Ventilation Silencer

MDust collection process fan exhaust
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Fixed Blade Acoustic Louver

MWPump house — general ventilation




KINETICS
Noise Control.

Questions?




We Create Quiet that
I'mproves the Quality of Life

John Sofra

Markets & Sales Manager — Commercial
Airflow, Industrial, Environmental

isofra@kineticsnoise.com
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