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AGCOUSHIC Materials
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= = = With decoupling layers (Double Glazing)
- — Isolators (structural encrgy)
¢ Damping Materials
— Extensional
— Constrained Layer




jieat*Source; of Noises

stially*Moest Cost Effective in Long Run
_;__'h'e Source Many Paths
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PISETSOUrCES,

J Efje ny Ine Intake and Exhaust
|ne €ooling Fan
O] | fe or Rail Noise
; {fompressors and Blower Noise
~ o HVAC Noise
® \Wind Noise




ERYINe Intake,and Exhaust

ENGINE FIfng Frequency
REGCtive Muffler

J‘ ihed Side Ports for Specific Frequencies

Htake Air from Outside Engine Compartment
=xhaust Gas Away from Sensitive Direction
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peine Cooling, Fan

2 Dev ifom Engine
SSWERE Blades (Avoid Pure Tones)
o _f yoid Struts close to blades (Avoid Turbulence)

(Control Fan Speed (N)

— Q (volume) oo N and Size
— P (Pressure) oo N2
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ERgIne Compartment-ABSOrption™

PREOVETabeUt 60% of
fieersurfaces
SESPaced Absorber on
—— -e_mmon wall/floor
:’*‘faTeas for enhanced
= Transmission Loss
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Eiganced Low: Frequency

DECOUpled Impedance

EGSA — Film facing

=S Millennium Metal
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5 Foam in Cavity —Further
EnRhances Low Frequency

Airborne

Optional Cavity Filled
with Melamine Foam




of Spacing

Millennium Metal with Melamine Foam
Figures in (Brackets) AAC - Average Absorption Coefficient
Results normalized to ASTM C 423-99
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WIEEIfand Tire Noisex

S NOISE Mechanics
— ’lr Displacement
=irerliread Block Impact
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Qegular Pattern Creates Tones
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“® Tread Designed to Lay Down not Impact
® Rubber Compound to be High Resilience
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BIOWErNoise.,

2 Drj) Noise Requirement [/5dB(A)]
5 ‘Speed Reduction
= "SPLL oo (Fan Speed)s or 6

E moother Airflow

e Larger Fans(= Slower for same duty)
® Heated Glass Instead of demisting Blowers
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HVACINOISEe:

JIDECC Uple Compressor from Englne
- Cos itroll Fan Speed
« PL 00) N5 or 6
-_-_,.-;; co I\

~ e In Duct or Plenum Absorption Materials

® Move Air Return to Floor Level (85dB(A)
Limit in Cabin)
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WinasNoise .,

2 Dasep
- ~"rodynamic Mirrors
=AVOId Sharp curves
B /\ddlspoilers to deflect flow from weak areas

;j_ﬁ_—_Window Seals
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= e Door Seals - double or triple
® PDouble Glazing and or laminated Safety Glass
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NEISE"Path

SSOUNG Abserption
PNe|o5e off all holes and pass-through areas
2 ass Controlled Attenuation
;:!ffBendlng Wave reduction
~ e \/ibration Isolation
® \/ibration Attenuation




Panel Transmission
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Absorption Coefficient

IL = TL + 10*log (alpha + Tau) where Tau = 1/(107-/10)
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Da; "ng

SRERLE sional Damping
— | oduln Mismatched
- xcesswe Amounts Required
_ Materlal Exposed — Flammability Durability etc

=9 Constramed Layer Damping
~— —\/|scoelastic Material at or Near Neutral Axis

— Constraining Layer Matches Bending Stiffness
of Structure
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SHIEhe Reason
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Forced waves doninate Resonant waves dominate
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—— ANTIPHON F.0.D. BUCK WITH LIGHTWEIGHT DASH MAT AND COMPONENTS
Standard Steel Oil Pan

e MPM Oil Pan —— PROD. STEEL F.0.D. BUCK WITH PROD. DASH MAT AND COMPONENTS
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NOISE REDUCTION
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EIVIWE0d Floor JiransmissionrLoss ™
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o __;elss Fiberglass
J £y capsulated to Protect Inner Layer
BWADDIY to relatively Flat areas Only
Tmproves STL
= e Absorbs Structural Noise Energy




E@am Cored Panels

Improvement by Damping Bulkhead with PDP
Figures in (brackets) A Weighted Sound pressure Level
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J_ge to Driver — Additional Absorption

= and Screening
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= e Absorption panels in walls and ceiling of
~ main cabin

e Absorptive Seating — Melamine foam for
smoke and fire suppression
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MIlIERRIUM-Metal

PReUGhDurable Facing
SR@ptimized Acoustics
EESUhiictural Panel
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IILEOr Absorption

2 Poyelde Coated
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Absorption Coefficient

Comparison of Absorption of 1.5" (38mm) Absorption

Figures in (Brackets) AAC - Average Absorption Coefficient
Results normalized to ASTM C 423-99
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s Cloc;' g/ Holes and leaks is Job #1
SRREGICEFan speeds
- M lennium Metal & Melamine in Engine

"CC mpartment = BIC for Noise and Flammability

€C4)nstra|ned Llayer Damping = BIC STL for
Optlmum Weight Noiseless Metal, dBPLy & PDP
in Bulkhead and Wheel Wells

® Constrained layer damping (dBPly) for floor
e Millennium Metal & Melamine in Roof of Cabin




