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Basic Philosophical Differences

• Traditionally, marine noise and vibration 
control assumed a noisy condition needing 

to be quieted.

• Today, Quiet Cabin Comfort is Built In  
from the keel up, using incremental noise 
reduction advances at all stages of design 

and construction.  



Vibrations and Noises shouldVibrations and Noises should

be tackled at their sourcebe tackled at their source

because:because:

GOLDEN RULEGOLDEN RULE

because:because:

Energie Energie inin = Energie= Energie outout





Lp Cabin

Airborne Cabin Noise Levels
are propagated by

Structure Borne Noise Sources





First Line of Defense - Isolate Structure Borne Noise Sources
- Soft Mount Main Engines, Generators, Pumps, Piping

- Isolate Propeller Shaft with Thrust Block, Highly Flexible Coupling
-Optimize Drive Line with Quiet Running Components 

-Improved Propeller,  Rudder Efficiency 

= Reduced Noise

Optimized Engine & Equipment Mounting

Isolated Flex-Shaft on Jet Drive

Flexible Thrust Block

Flexible Coupling

Steerable Nozzle Rudder



For Example: Rigid Mounting vs. Semi-Flexible Mounting of Gearbo x

121’ Aluminium Fast Ferry, 2 x 900 kW @ 2000 rpm121’ Aluminium Fast Ferry, 2 x 900 kW @ 2000 rpm

PLAN

MAIN ENGINE - MAIN ENGINE STARTING

710 DIA.ENGINE ROOM AIR SUPPLY FAN (P&S)

ENGINE ROOM AIR INTAKE  LOUVRE

MANIFOLD (P&S)

DEUTZ MWM TBD 616 V16 BATTERY BOXES (P&S)

380V, 50Hz, 2 SPEED, 4/6 POLE

WITH TWO STAGE FILTER (P&S)
SUPPORT HANGERS
(OFF STRUCTURE)

SEE DETAIL DRAWING 98-070-5034

3 4

BURGMANN STERN SEAL

5 6

81
8

2080

ELEVATION

THRUST BEARING UNIT
7 8 9 10

CARDAN SHAFT

998

BELL

MOUNT?

69 929

REDUCTION GEARBOX -

11 12 13

CARDAN SHAFT

W.T.B W.T.B4.5" DIA. S.S. PROPELLER SHAFT

325 604

DEUTZ MWM TBD 616 V16

TYP. 4600 (4.5")

AQUADRIVE - 20780

BATTERY BOXES (P&S)

HOUSING ZF BW255V. RATIO - 2.49:1

GKN 587.55-250

GKN 587.50-225

2663

125

125

SEE DETAIL DRAWING 98-070-2005

SEE DETAIL DRAWING 98-070-2020

SEE DETAIL DRAWING 98-070-2011

SEE DETAIL DRAWING 98-070-2009

FOR ENGINE GIRDER DETAILS
SEE DRAWING 98-070-1023

DRIVE TRAIN COUPLING BOLTS
SEE DETAIL DRAWING 98-070-2008

FOR STERN TUBE DETAILS
SEE DRAWING 98-070-2019

SHAFT EARTHING RING
SEE DETAIL DRAWING 98-070-2033

960 kW @ 2100 RPM

Rigid Mounted Gearbox

76 dB(A)



Compare the Results – 5dB(A) Drop in Gear Lash Noise

Lp in [dB(A)], (re. 2x10E-5 Pa)

40.0

50.0

60.0

70.0

80.0 Rigid MountedGear meshing frequency

Frequency in [Hz]

0.0

10.0

20.0

30.0

40.0

31.5 63 125 250 500 1k 2k 4k 

121’ Aluminium Fast Ferry

After resilient mounting 8 x 65After resilient mounting 8 x 65 °°°°°°°° shoreshore
71 dB(A)

VCE techniek IsoFlex Mountings



Propeller Design 
Acoustic Considerations

Important factorsImportant factors:

•• Diameter in accordance       Diameter in accordance       
with ship’s design and powerwith ship’s design and power

•• Less Pressure fluctuation    Less Pressure fluctuation    •• Less Pressure fluctuation    Less Pressure fluctuation    
•• High skew angleHigh skew angle

•• High Tip clearance  (~30%)High Tip clearance  (~30%)

•• Pitch distributionPitch distribution

•• Finishing grade Finishing grade 

•• High propeller blade areaHigh propeller blade area

Propulsion Design and Engineering



Influence of Propeller Design on Cabin Noise Levels

Standard propeller: 1500 rpm (1:2.9), 250 hp, 5% lo ss, 30% clearance

3 3 –– BladeBlade

Skew   12°°°° 25°°°° 40°°°°

+10.1 7.9 5.0  dB3 3 –– BladeBlade

4 4 –– BladeBlade

5 5 –– BladeBlade

+10.1 7.9 5.0  dB

+  6.9 5.5 3.5  dB

+  4.3 3.6 2.3 dB

Delta= 7.8 dB Reduction by Optimized Propeller 
Design with  Minimum Weight Increase



Noise Reduction vs. Weight  

- Optimize Driveline Design to Reduce 
Structure Borne Noise with  Minimum 
Weight Penalty

-Old “Lead/Foam” Acoustic Material Treatments -Old “Lead/Foam” Acoustic Material Treatments 
Account for Maximum Weight with Minimum Result

- Optimize Weight/Result Ratio = Reduce Weight, 
Labor, Flammability and Improve Noise Reduction 

with Modern Materials Choices. 



Weight Control - Points of Attention

• Hull Design/Construction- Dictates Displacement and Weight Constraints

• Acoustic Materials - Up to 60% Weight of Interior Buildout

Contribution as a Function of WeightContribution as a Function of Weight ::

• Damping Treatments- Targeted Application, Low CG

• Machinery Mounting - High Quality Isolators Don’t Weigh More. 

• Propeller Design - Maximum Acoustic Benefis – No Significant Net Weight  Gain



“Acoustic Treatments are Too Heavy !”
End the Weight Myth- Get The Lead Out !

-Low weight acoustic materials with big dividends
- NoViTec- Melamine foam is 1/3 weight of PU foam – Less Flammi ble

-3M-Thinsulate – Hydrophobic, thermal/Acoustic benefit exceeds 
Rockwool weighing 5 times as much.

-ViscoDamp -PDP – Constrained Layer Damping Paper weighs less than -ViscoDamp -PDP – Constrained Layer Damping Paper weighs less than 
1kg/m2 and can provide a 15 dBA Transmission Loss

-Millenium Metal- Microperf metal sheathing turns weightless air into  
powerful sound absorption system,

-DOW BluCell – Hydrophobic, superior noise reduction than a 
heavier foam/mass systems in many applications.



Damping Treatments- - What ??

••Open Layer Damping Open Layer Damping –– Heavy, Labor and Material IntensiveHeavy, Labor and Material Intensive

Hull plating 5 mmHull plating 5 mm

Damping Paste  8 mmDamping Paste  8 mm

••Counterplate Damping Counterplate Damping -- Lighter. Very labor/material intensive. Lighter. Very labor/material intensive. 

Counterplate 2 mmCounterplate 2 mm

Hull plating 8 mmHull plating 8 mm

Counterplate 2 mmCounterplate 2 mm

Damping Paste  6 mmDamping Paste  6 mm

••ConstrainedConstrained LayerLayer DampingDamping –– Very light and cost effectiveVery light and cost effective

GRP Constrained Layer



Damping Treatments

Above Propeller and Rudder
- Prop Tip Pulses, Cavitation

Engine Room Bulkhead and Overheads
- Contain Point Source Noise at Source

Hull Liners, Stairwells, Port Light Surround.
- Reduce Resonance on Large Open Areas

Where ?Where ?

- Reduce Resonance on Large Open Areas

Engine Foundations
- Prevent Radiation Along Beds and Stringers

Tank Tops , Air Trunk Linings
- Reduce the” Bass Drum” Effect

Bow Thruster- Wet Exhaust Tubes and Mufflers
- Reduce System Noise Bleed Out 

Waterline / Chine
- Reduce Wave Slap and Bow Wave Noises



Effective – Lightweight
Engine Space Insulation

Maximize Maximize Transmission Loss to Cabin Spaces, Absorption on Hull SidesTransmission Loss to Cabin Spaces, Absorption on Hull Sides

Light, Well Installed Materials Combined with Struc ture Damping



Isolate Interior Joinery from Structure
Typical Details: Typical Details: Owner Stateroom at Outboard Shell and  Engine Room BulkheadOwner Stateroom at Outboard Shell and  Engine Room Bulkhead

Floating Floor and Compartment Isolation, Damping and Absorption Treatments Floating Floor and Compartment Isolation, Damping and Absorption Treatments 

Maintain Control Over Acoustical Aspects of Interio r Build Out



Cabin to Cabin Bulkhead
- Maximum Transmisson Loss, Minimum Weight

Double Wall Double Wall -- Floating Compartment ConstructionFloating Compartment Construction



Panel Weight vs. Acoustic Benefit

Sandwich Panel 4/4/4 (12mm) 
weight 16 kg
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Plywood Panel 12 mm 
weight 16 kg / panel
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‘Leaks’ in Insulation
Influence of a 1.5 m long ‘noise leak’ slit in Bulkhead Influence of a 1.5 m long ‘noise leak’ slit in Bulkhead 

Noise Level Prediction
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100% Coverage Slit 1.5 x 0.0001

Slit 1.5 x 0.001 Slit 1.5 x 0.01
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4 mm Steel Bkhd  + 20 mm NoViTec – 2 mm massive layer and 4/4/4 sandwich panel



Noise Reduction Protocol 

- Identify Noise Source, Vessel Class, Sound Level R equirement
-- Mounting and Propulsion Optimization – Pays BIG Divi dends.

-Develop General Acoustical Arrangement: Keyed Acous tic Plan.
-- Detail Drawings- Tie Into the Realities of The Project

Summary of Key Elements :

-Noise and Vibration Measurements- Develop real goals  and targets
-- Ongoing testing and improvements. Take little steps . Make big strides!

-Provide Project Supervision from Design through Sea  Trials
-- Sweat the Details Throughout the Project and Never Sweat the SeaTrial 



NVT vs. Competitor

63’ Power Boat

MTU 8V, 490 kW @ 2300 rpmMTU 8V, 490 kW @ 2300 rpm

Design: Van Cappellen Design: Van Cappellen 
Plan: NoViTechniekPlan: NoViTechniek

CompetitorCompetitor

Cat 3406B, 395 kW @ 2300 rpmCat 3406B, 395 kW @ 2300 rpmMTU 8V, 490 kW @ 2300 rpmMTU 8V, 490 kW @ 2300 rpm
63‘ Aluminium63‘ Aluminium
750 kg Insulation Materials750 kg Insulation Materials

Cat 3406B, 395 kW @ 2300 rpmCat 3406B, 395 kW @ 2300 rpm
61’ GRP61’ GRP

950 kg Insulation Materials950 kg Insulation Materials



Measured Noise Levels

70

107

65 62
67

84
76

110

73
80

63’ Power Boat

Van Cappellen Van Cappellen -- NVTNVT CompetitorCompetitor

2 x 400 [kW] @ 1900 [rpm]2 x 400 [kW] @ 1900 [rpm] 2 x 310 [kW] @ 1800 [rpm]2 x 310 [kW] @ 1800 [rpm]

110



Differences vs. Results

GRP construction has higher internal dampingGRP construction has higher internal damping
Lower rpm and Power Lower rpm and Power 

Heavier insulation packageHeavier insulation package

Competitor’s  Advantage – (We gave them a head start) 

Why were our results still better ?Why were our results still better ?

Better Planning and Optimum use of MaterialsBetter Planning and Optimum use of Materials
Optimized Driveline and Machinery MountingOptimized Driveline and Machinery Mounting

Consultancy /Advice during buildingConsultancy /Advice during building

63’ Power Boat
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In order of importanceIn order of importance
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