Alternatives and scenarios for hydrodynamic improvem
on existing vessels hull, propeller and rudder

_VICUS DESARROLLOS TECNOLOGICOS S.L.
VIGO

L‘j‘»_i e VICUS

DESARROLLOS TECNOLOGICO




@
VICUS

DESARROLLOS TECNOLOGICOS

THE COMPANY

VICUSdis specializedn researchand developmentin the shipbuildingand energy
industries We are especiallyskilledin the simulationof all kinds of fluid dynamics

processesnd structuralanalysisjncludingfluid-structureinteraction, heat transfer,
structuralandvibration analysis

In the offshore engineering,VICUSdis the best partner for hydrodynamicsand
simulationrelated challengesfrom conceptto seatrials.
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MAIN TOPICS

Fishing sector situation and philosophy for energy saving. Some ideas.

The energy equation.

Big or small? Scale effects on energy saving strategy depending on ship size
Knowledge first! Getting the data.

Hull. The resistance equation

Propeller. The propulsion equation.

. Rudder. The unknown one.

Conclusions
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Fishing sector situation and philosophy for

energy saving. Some ideas.

CHALLENGES

A Fuel price

A Fishing grounds exhausted

A Low profits

A¢CKS 26ySNI R2y Qi aSS | oNRARIKIO Fdzi dzNB =
A No clear energy efficiency policy.

A Fishing effort indicators: engine power and GT.

SOME IDEAS

A Quotas for more efficient ships

A Best practices for ship design

A Liters / Kg of fish

A Investment guarantee for more efficient ships.
A Efficiency certification with benefits.
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Energy equation

PB= RT x Vs /[ETAX ETAK ETArx ETAM)

RT Resistance
Vs: Speed

ETAo Propeller open water efficiency
ETAR Hull efficiency
ETArr Propellerrotative-relative efficiency
ETAm mechanical efficiency
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Big or small? Scale effects on energy saving

strateqgy depending on shi

COASTAL  TRAWLER

LENGTH 12 32 m
CONSUMPTION/DAY 95 3250 I
FISHING DAYS / YEAR 200 250 days

CREW 3 12
TOTAL FUEL / YEAR 19000 812500 I
Liters / crew 6333 67708 I/ crew
RATIO 10,7

Other scale effects: energudit, project, landside structure, product availability.
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Knowledge first! Getting the data.

- Existingon boardrecords

- Engineroomlog books

- Dedicatedmonitoringsystems

- Sedtrials.

- Realperformancemeasurements
- Temporaryinstallationof recordingsystems
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Knowledge first! Getting the data.
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Hull. The resistance equation

Total resistarce Hr
|
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Hull. Paint

Hull paintseffectis producedin Frictionaladdedresistance

A smoothersurfacewill suffer lesstangent stresseswhich are the causeof the
frictional resistancan arealfluid.

In a tuna seinerwith a Fn=0.11 (for instance, Frictionrepresentsalmost40% of
total resistancewhereasat higher Fn number i.e. 0.29, Frictionis reducedto
27%.

Realisticoughnessraluesfor a new shipin water is 150 microns

The use of Foulingreleasecoatingshelps reducingthe slope of the curve (Ct
increaséYears.

Frictionis more important at low speedscomparedto waveresistance
Ct increase
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Hull. Bow

Bulbousbow Design

Thereare manytypesof bulbousBowdependingon:
- Length(Lb)
- Noseheight(or distancefrom the free Surface)Hb)
- Section(Ab) (Delta,Oval,Nablatypes
A good bulbous bow designcomesas a result of a reduction in Wave formation
coefficient
- Theforward systemof wavesis modified and its interaction with the waves
generatedat the aft part, too.
- Lb, Hb and Ab affect the way free Surfaceis modified It starts to be
significantat Fnabove0.2.
- Maximumsavingsare obtainedfor one designcondition, while averagingor
different load conditions (typical in Tuna Seiner$ lead to more discrete
savingsEasilyresistancereductionfor a singleconditioncanovercomel5%
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Hull. Bow

Bulbousbow Design

D D

Main driver for this retrofit in fishingvesselds not alwaysfuel Consumption
reduction but performanceincreasefor Fishcatching(top speed and ROlI,
dueto extraincomesis more difficult to estimate

ROlexpected consideringonly high speedprofile scenariosis around 3-5

years. @@
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