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Noise Mitigation: Importance
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Previous Quieting Investments
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Radiated Noise
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AMR Cradle




Integrated Ship Specification: T-AGOS 23

Post Construction Comparison at 3 knots

T-AGOS 23 vs. T-AGOS 19

Improvement {dB re 1 microPa)
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Figure 1. T-AGOS 20 Dockside Acoustic Intensity Evaluation Set Up




PLAN VIEW (looking down )
OF PORT SUBMERGED HULL

BALLAST

A= FOTP SKID LOUCALTLIUN
B= SWP SKID LOCATION
X= STRAINER LOCATION

RUN 20006-1
168 Hz - 168 Hz

BASELINE LEVEL 48 Db

FUEL  PUMP  BALLAST  FUEL
/4 I —
AN ESD Vi
(t:j—, A S ¢ K
N =) =
Sl i
| | | | |
2 74 90 108 - 124 140
f FRAME NUMBER



Plplng System Isolatlon
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Fuel Oil Pump Isolation and Acoustic
Filter




Piping Systems




Piping Systems: Dog Legs
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Main Diesel Propulsion Isolation




Mounting Deficiencies




Pipe Hangers
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MMR #2, Upper Level, Dockside
Ventilation High Speed
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Solutions: “12 Pack” Testbed

- 7 USS THEODORE ROOSEVELT (CVN 71)

23



Solutions: JBD BIMORF Muffler

JBD Bimorf Muffler F-18 Launch
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4 BIMORF mufflers required per JBD
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Aircraft Noise Levels (@ 30 ft.
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CVN Launch Ops: Structural Vibration in
Alternate Training Room (03—128-14-L)
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Solutions: “12 Pack” Testbed

USS THEODORE ROOSEVELT (CVN 71) %
NAVSEA/BuMed Sponsored

12 Pack is Representative of 03 Level
o Control Spaces
» Several Treatment Options
Simultaneous Measurements
» 81to 12 dB reduction achieved
Producibility

] Laminated Sheet Metal

Conventional Insulation

B TempCoat . 5 J

StructoGard Acoustic Material

Integrated Joiner Bulkhead System

Ref: BuMed FYO0O Project



12 Pack Treatments

Acoustic Improvement vs. Frequency

100

! —— Averaged Untreated Space
Br-———F === == :7 — — 1 —— Measured Fiberglass (3-89-4) 4
| @® Untreated Overall dBA
@ Fiberglass Overall dBA 1

T T T
—— Averaged Untreated Space

T
|
Br----+---+4--—-—-I- - - — Measured StructoGard (3-89-1)
! @® Untreated Overall dBA
! @ StructoGard Overall dBA

90

85

‘T T
S 80,
E g
o
o S 7550 - o Sy N -
« @ =
® o
@ S 70--
el =
° ¢ 65
2 8
p

[ T T

55 E—

0F--——+-———A—-———l-—— = - —— e B
F18 Pre—l:.aunches‘ ¢‘atapu\t 2, ! : CVNT71 S‘Ept. 2000

F18 Pre-launches, Catapult 2 ! ! | CVN 71 Skpt. 2000 45 | |
45 ‘ I ‘ ‘ ‘ ‘ ‘ £20 ; ; ; ; Aoraced Unireated Soace 50 100 200 400 800 1600 3150 6300 12500
50 100 200 400 800 1600 3150 6300 1250 | | | | g p One-third Octave Band Center Frequency (Hz)
One-third Octave Band Center Frequency (Hz) 95~~~y -~ - 5-- -5~~~ | — Measured Modular (3-92-3) |
| | | || @ Untreated Overall dBA
0----r—---1--—-75----1 @ Modular Owrall dBA ®
| | |
85 + e
T gol N ~  NU__
o 80 >
& 75L--¥W-8_ /- N L]
g
S 0F-———r-———F-——1---\ - -—-r-——
©
3 65 R
—
N Modul
oaular
55
100 : : : : ‘ :
—— Aweraged Untreated Space 50 - === i . . ’
! ! A ! —_— A d Untreated S
95| - - -+ - - — 4 — —-| = Measured Laminated Sheet Metal (3-92-6) H ] Mf;zﬁfed Tr:arfaceoat gfgg_z) L
| | ® Untreated Overall dBA PS 45 L | d p” d
I T B ; h 50 100 200 400 800 1600 3150 6300 12500 ® Untreated Owerall dBA
90 @® Laminated Sheet Metal Overall dBA
| | One-third Octave Band Center Frequency (Hz) @ TempCoat Overall dBA
|

Level [dB re 20 uPa]
Level [dB re 20 uPa]

Laminated
Sheet Metal

[

|
-t - ——A4-—==l-— - - + - -
F18 Pre-l:;aunches, (‘talapull 2 : ! :

50 100 200 400 800 1600 3150 6300 12500
One-third Octave Band Center Frequency (Hz)

: CVN 71 S‘Epl. 2000

F18 Pre-:Launches‘ (‘falapullz :

50 100 200 400 800 1600 3150 6300 12500
One-third Octave Band Center Frequency (Hz)

! : CVNT71 S‘Epi. 2000




Spray-on Damping Materials

Spray-on damping
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Pins installed prior to
damping

Quiet Ship™ Damping
Installed

Spray-on easily installed
around insulation pins
and odd plate sections or
forms = 12” x 12" damping
tile would need to be
custom fit.
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EFFECTIVENESS of 3mm THICK QUIET SHIP TREATMENT - ALUM BHD
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Shaker Excitation
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Propeller Design




Measurement Techniques
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Sikorsky
Superfinish/Engineered Gear Surface
Program

Manufacturing Benefits
e Edge Break Consistency
- No Manual Deburring

e Cost Savings

Pitting Fatigue Testing at NASA-
Glenn (IITRI/Mantech consortium)
e Spiral Bevel and Spur Gears 1=N5
o Superfinished using REM Proces§f, &
e Baseline Ground vs. REM

AL
T

REM® Finished Gear Filet
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Super Finsh Sufaces for Precision Parts Life Exiension & Sustainment
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Reduction in Power Loss
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Design Tools: SBIR N98-092
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Compartments w/Excesses

NCE SBIR N98-092 38






SUMMARY

= Noise is Ubiquitous

= It’s Solvable

= System design cost
= Optimize treatment weight
= Construction cost

= Cost of ownership
m Hearing protection
m Operational cost
= Treatment maintenance

= Design Early
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