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*WTD 71

e Motivation
* Noise Sources
* Noise Reduction Measures

e SUMMary
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2AAP

Technical Centre for Ships and Naval Weapons,
Maritime Technologies and Research

Noise Pollution by Ships

Employees:
700 Posts at 8 sites

WTD 71 is involved in all
phases of the
procurement process of
naval ships and systems

WTD 71 is a federal
institution with research
tasks.
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WTD 71

acoustical influence mines

passive sonar systems

active sonar systems

torpedo
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NOISE SOURCES A

propeller cavitation

prop. blade tones

propeller singing

propeller noise in non cavitating condition

electrical motors

gear boxes

diesel engines
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EXAMPLES y
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CORRELATIONdVMASEHEINERYANOISE- UNDERKE@R NOISE

EXRERIMENTAL SETUR .

Drifting buoy system with vertical array

Antennen

» 128 Hydrophones

RADAR - Reflektor

» Acoustic Length 38 m @,
o WlFl, GP S Bojen Elemente

»

Funkelektronik

Kabel & Leine

BojenfuB - Elektronil
Stromversorgung ;ﬂ:"_,f —

e

Elektronik - Topf
Stromversorgung

3
A T

Verbindungskabel mit Halteleine (ca. 65ip
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e accelerometers
® self mounted shakers
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CORRELATION[ORMASBHINERY NOISE AND UNDERWATER SOUND

WTD 71
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Underwater noise GW Frigates with 3 different propeller designs

- Cavitation Inception Speed > 15 kts 1/3 oktave bands (16 kis sail speed) BEAM aspect
I I [ [

- Limit noise levels below CIS —o—Propeller A: 16 kts

—— Propeller B: 15.9 kts

—a— Propeller C: 16 kts

Cavita

o]

Propeller A (1977)
Original design
(drawing A010592)

Propeller B (1985) Q

Application of skew
C (drawing M4983-16)

Average noise level dB re 1 microPa @ 1m

Skew + curved tip

Propeller C (1990) 7 Ve
)<
(drawing W003102181) (

4 8 16 315 63 125 250 500 1k 2k 4k 8k 16k 31,5k 63k
frequency (Hz)
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=S JACHINERY NOISE-™

-Structure borne noise path
-Airborne noise

-Fluid borne noise
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Ship foundation
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REDUCTION MEASURESHISPR

No | Motor Reduction measures Propulsion outline
(type)

D1 Diesel Diesel: single mounted / Gearbox rigidly mounted / D ‘
CP-propeller. Hﬁﬁﬁ%ﬁfH]Z[ pearbo :[—p:'8 M_Frl ate
DG sets single mounted. IIII'I‘II I : g

D2 | Diesel Diesel: single mounted / Gearbox: hard mounted (25 Hz)
mounted / CP — propeller. i earbo :[:l]_‘:|8 | CF
DG sets single mounted. ,JIII:I:IZL

D3 Diesel Diesel: double mounted & enclosed / Gearbox: hard
mounted (25 Hz) mounted / CP- propeller. T earbo:

DG sets double mounted & enclosed.

F123

E1 DC Electromotor rigidly mounted
Fixed pitch propeller
DG sets single mounted & enclosed

E-motof

RV Quest

o | <o

E2 DC Electromotor hard mounted (25 Hz)

Fixed pitch propeller I];E-motm_

RV Celtic GO Sars

1
L__l‘
N>

DG sets double mounted & enclosed

E3 DC Electromotor single mounted (5 Hz)
Fixed pitch propeller
DG sets double mounted & enclosed

RV Alliance
RV Planet

E-motol

:
[
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* H. Hasenflug, DEU-NLD CSSM
« A. Homm, WTD 71, Branch Head Acoustic Ranges

* V. Nejedl, WTD 71, Branch Head Centre for
Waterborne, Structure Borne and Airborne Sound
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e Navy Ships are much quieter than merchant vessels
 Number of Navy Ships are much smaller than merchant
vessels

—>Navy ships are less in the focus

But: Learn from the navy to build silent ships




QUESTIONS
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