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General Trends Iin the EST markey TKAS

Activity Levels v Time line

Activity Levels
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VTASA teaming of BMT and Black & Veatch V 'I'\A S
ObjeCtlves for Fuel Efficient Shipping

o Topromote the acceleration and
adoption of Energy Saving
Technologies (EST) in global
shipping to reduce GHG emissions.

Owners &
Operators

1
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> _ ) - Owners
— : ||

for Fuel Efficient Shipping

t

o TO provide ship owners, operators,
charterers, financiers and EST
OEMs withndependent and
trusted knowledgethat assists
them injustifying investmentin
ESTs and their usage strategies. ~e

Financiers

il

Provides customers with the information to make sound business decisions



Vessel Technology Advice & Support

VTASBMT and Black & Veatch strengths V -r\A S

for Fuel Efficient Shipping

o BMT. Marine engineering
& naval architecture
design and analysis, asset
lease modelling

o Black & VeatchPort
Infrastructure, LNG,
stakeholder engagement,
financial & risk modelling

Owners &
Operators

1
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Financiers
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Provides customers with the information to make sound business decisions
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Energy Saving Technologies VTAS
The challenge 1

A Ship owners want to save money & reduce their environmental
footprint.

A The focus is on operational efficiency spending scarce capital
funds to savefuel is alwayssubjectto high scrutiny Therefore
uptaketo date hasbeenslow, due to the perceivedtechnicaland
financialrisksof implementingthesetechnologies

A To showan ESTis right for a specificship on a specificroute at a
specifictime requirescorroboratedevidence

A Few can offer reliable evidenceto indicate the extent of the fuel
savings Thereforeit is challengingto quantify the benefits and
subsequently,high margins & contingenciesare applied which
makethe ESTprojectlook non-viable
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Energy Saving Technologies VTAS
The challenge 2

A We provide a meansto provide firmer fuel consumption
estimateswhich will de-risk the ESTinvestmentand justify
the potentially highupfront cost(CAPEX)

A Modelling and analysisis to be undertakenfor shipson an
iIndividual basis,what's right for one may not be right for
another We seek to use real ship data to baseline our
models

A We ensure that ships are not just installing these
technologies, but installing the RIGHTtechnologies that
match their operational usage profile: speeds,routes and
loadings
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Background Vv T\AS

VTAS project approach

A The Vessel Technology Advice & Support (VTAS) team uses
methods, data and their thouse tools to faclilitate the
Informed report which support the uptake of EST.

A The study methods and tools are the development of an
original tool set which was funded by the UK Energy
Technologies Institute (ETI).

ACKS !'YQa 9¢LY ¢gKAOK Of 2aSR
bring clarity to stakeholders such as financiers about the
realworld costs and fuel consumption benefits in marine
vessels, from the deployment of new and existing fuel
efficient technologies.
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Background Vv T\AS

VTAS project approach

In summary, the VTAS team seeks to help the marine industry

save fuel, lower their operating costs, and reduce greenhouse

gas (GHG) emissions. There are a number of ways this can be
done:

A Ship operationg change the way the vessel is operated and
how the environmental conditions affect fuel consumption;

A Alternative Fuelg switch to fuels which emit less GHG on an
good LCA basis; Use wasterived fuels from wood, plastic &
domestic household refuse.

A9YSNHE {I gAy 3 ¢btodugevbskeRhdalSa
recovery, hydrodynamic efficiency devices/methods and
wind propulsion devices.

Buc ki ngh anouyre RiielsBor Commercial Shippingo . RI NA
Alternative Fuels conference, London, Jan 2020



https://www.researchgate.net/publication/345322327_FUTURE_FUELS_FOR_COMMERCIAL_SHIPPING
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Energy saving technology models \/ T A S
Options

A Marine EST generally fall into 3 categories, euphemistically referred to as
GeSUT 6FNY YR 6AYReEY

Wet:. Hydrodynamic efficiency technologies, primarily consisting of
specialist hull paints, propeller pre/post swirl devices, and other water
side technologies such as micro-baubble lubrication drag reduction.

Warm: Refers to Waste Heat Recovery (WHR) technologies such as
Organic Rankine Cycles (ORC), and TGsawerator (TG), utilising heat
from HT line (jacket water & CAC) or exhaust gas.

Windy: Wind-based auxiliary propulsion such as Wingsails, Flettner
rotors or Turbosails, etc.
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Marine Energy Saving Technologies\f

for Fuel Efficient Shipping
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p) 3

Propeller Power Reduction (above water line) — Water heat recovery — Organic Rankine Cycle,
Fettner rotors, kites, wing sails turbo generator

Propulsion efficiency - large area propellers,

post-swirl stators, surface coatings, optimised rudders Auxiliary power - fuel cells

Transmission & prime mover — LNG methane fuels, Propeller Power Reduction (below water line) -
2 stage turbocharging, fuel water emulsification air lubrication, surface coating, air cavity




Hull coating

Air lubrication

WHR: Absorption Chiller:

Alternative fuels: Low
carbon synthetic fuels

WHR: Organic Rankine
Cycle

Flettner Rotors

Batteries

Hull coatings

Lighter materials

Grim vane wheels

Propeller boss cap fins

Engine sfc tuning &
upgrades

Solar reflective paint &
photo-voltaic panels

LED Lighting

Turbosails

Variable speed drives

Kappel & comparable
propellers

Vessel Technology Advice & Support

Twisted rudders

Propeller for slow speed
steaming

Hybrid: shaft
generator/motor

Cold ironing/shore
supplies

Podded contrarotating
propellers

Wing Sails

Variable speed DG sets
Bigger ships

Marine Energy Saving Technologies\f TSA'S

for Fuel Efficient Shipping
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Energy Saving Technologies VTA S
What do we do: e

A We modelthe & K ArésiStancei propulsionsystemand alignthe model
with ship-datafrom real ships

A We model wind-based& other ESTusing first principlesand empirical
datato capturetheir performanceonboard

A Herewe considerFlettnerRotors,Wingsails& Turbosails

A We undertake retrospective assessment®f past ship voyageswith &
without the ESTo identify the fuel savings

A We provide independenttechnicalevidencethat stakeholderscan trust
whenconsideringhe suitability of the fitting of an ESTo their vessel(¥

A Our assessmentsconsider wind, wave and other conditions when
assessinghe ESTperformance
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Study Data & Information | VTA S

for Fuel Efficient Shipping

A & D 2 2sRig hullform, machinery & ESTinformation which is seldom
forthcoming

Ship the ships particulars, principal dimensions, cargo loads &
weights,draft, mainandauxiliaryenginespecifications

Assumedand declaredwhere data & information from ship owner
or other sourcesis not possible { K A galifka & propulsion (P&P)
behaviour model is modelled from first principlesso details from
hullform testingare invaluable

ESTbehaviour is based on first principles using CFDand other
methodsor from supplierinformation.
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Study Data & Informatiorg Il VTAS
Static Models e

A We maked { ( I mbdel9& then & R & Yy | nvodleB® svhen
doingactualship-dataanalysis
A Static Knotby-knot assessmenof shipwith & without EST

¢ Consider ship speed at integer knots for a given
conditions draft, sea state (added resistancedue to
waves)& fouling;

¢ Derive hullform resistance, propeller performance &
enginepower & fuel ratesat eachspeed



Study Data & Informatiorg Il V ooooooooooo - S
Dynamic Models A ¢ )

A Dynamic

Shipspeed& positionfor a rangeof voyagesrom AlSor
ship-borne datacapture

Addwave& weatherdatafrom meteosources

Use static mode for each time step to predict
performance parameters or derive actual effective
resistancedrom shaftlinespeedandpower data

Consider hull fouling parameters & likely added
resistance in waves models to achieve alignment
betweenship-data& model
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Study Data & Information IV VTAS
FPM, Public datasets, ship definition data

GOODDATAISKEY

A Fleet Performance Management (FPM) data ¢ machinery
and operating data captured onboard used for the
performance analysis and diagnosis of degenerative
conditions This data Is used to ascertain the baseline
performance of a ship, particularly hull and propulsion
performancecharacteristics|ocation and meteo data where
available

A Data sampling from 1s to 5s to 1min to 5min in our
experience All such data can be used providing it Is
Interpreted correctly.
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Study Data & Information IV VTAS
FPM, Public datasets, ship definition data

A Meteo data ¢ Meteo data is gathered from dedicated
providers(often built into FPM)or public datasets,e.g. BMT
sometimesuse weather data from the EuropeanCentrefor
MediumrangeWeatherForecastinde CMWE)

A Sothat wind-basedESTestimatesand hull resistancecan be
calculatedMeteo datais usedto inform the model of:

o Airandseatemperatures
o0 Wind speed/directioncurrent,
o dgnificantwaveheightetc.
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Wind-based EST V T\A S

VeCtor Dlag ram for Fuel Efficient Shipping

s Apparent
nru
-ve 2 Wind

+ve
e +ve Tfue
Wind \
Side Induced Wind \ Lside

LiftForce - Lgg

Drag Force - Dy

A All windbased ESodekwind & ship speedectors from which
force vectors are derived.
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Turbosail EST

A We will go through a few main points of a project to consider
a relatively novel EST,Tarbosailpn a 61,000 dwt bulker.

A Main points of interest are identified & explained.
A Savings for a given route are demonstrated.
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Project Flowchart- 1 V T\AS

CFD on huIIform]

Add resistance Run modek: identify

Ship model definition mformatlc()jn Ito ship estimated parameters Develog E.ST-mod
mode CFD of™ princicples

Preprocessing of ship Add wave& Weatherw ‘( . . Add EST model to shi

data data to shipdata J 'LA“gn model to ship dat model

Comparek Run shipg& shipEST Run ship& shipEST Run ship& EST model t

X P models for a set of day models for a given identify full range of

review results at sea sea state behaviours

R




Project Flowchart 2

CFD on huIIform]

y

. i . Add re_5|stance_ Run modek: identify
Ship model definition information to ship .
model estimated parameters

A 4

Preprocessing of ship Add wave& Weatherw ‘( : .
data data to shipdata J rtAhgn model to ship dat

y

Compare&
review results

at sea

N N Y Y

Lmodels for a set of day

—

( Run shig& shipEST Run ship& shipEST

models for a given
sea state

Vessel Technology Advice & Support

VTAS

1el Efficient Shipp

Develop EST mod
CFD od* princicples

(A )

y

Add EST model to shi
model

)

y

Run shig& EST model t
identify full range of
behaviours
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Case Study: Baseline Ship V T\A S
Modelling TS

A The Study ship is a 61,000 dwt Handymaxbulker with the following
principalparticulars

A Lengthoverall 199.9m
A Lengthwaterline - 197.0m
A Beam - 32.24m
A Scantlingdraught - 13.04m
A Standarddraught -11.5m
A Singleshaft, two-stroke, fixed pitch propeller

A Sucha ship definition is given at the DesignPoint (DP),the point where
the workingdisplacementndhencethe in-servicedraughtis greatest

A Inservice the shipwill be usuallymore lightly loadedwith alower draught
andwill alsoprobablybe out of trim.

A CFDyivesthe resistanceat the DPwith Holtrop & Mennenusedto capture
changedo shipdraft-andtrim. Resistances alsoderivedfrom power and
shaftspeeddata
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Case Study: Baseline Vessel VTAS

Ship 3D definition shows
base hullform to allow
resistance to be
determined.

{ KALIQ& Kdzf f F2NY RSNAOYSR FTNBY (KS
geosim form of a different ship

which was taken from the BMT

library of over 100 related ship

hullforms



