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Michele Witthaus takes us on a virtual ship tour, highlighting some of the environmentall friendl products and services that are helping ship operators
achieve regulator compliance and cost savings

A

's Azipods improve vessel safet , energ efficienc , manoueuvra ilit and performance (Image:Ro al Cari

ean Cruises Ltd.)

This article was first pu lished in the Spring/Summer 2018 (http://www.cruiseandferr .net/magazines/international-cruise-ferr -review/spring-2018) issue of the International
Cruise & Ferr Review. All information was correct at the time of printing, ut ma since have changed.

Ship design and uild
Innovative technologies are driving visionar new ship designs that promise to improve environmental performance in st le. For the 55,000gt coship
eing uilt for Japan’s Peace oat organisation, that includes learning from nature: the ship features an aerod namic hull inspired

the hump ack

whale. The non-toxic and anti-fouling coating of the hull is similar to fish skin. Oliver Design is responsi le for designing the ship, which will feature
retracta le wind generators and photovoltaic sails, kinetic floors and a 6,000 square metre solar farm on the top deck. Construction is taking place at
Finnish ship uilder Arctech’s Helsinki ard.
co-friendl expeditions are in vogue and Ponant announced in Decem er 2017 that its new expedition ship would e the world’s first electric-LNGpowered luxur ice reaker. Aker Arctic and Stirling Design International worked together on the design and other partners in the uild are Wärtsilä (dualfuel diesel engines), GTT (LNG storage technolog with 4,500 cu ic metres optimised capacit ) and A

(Azipods).

Classification societies pla an important role in ensuring that ground- reaking new ship designs meet required environmental standards. DNV-GL offers
a module- ased structural anal sis software package, Nauticus Hull, which provides tools for efficient hull design and verification. RINA’s Green Plus
notation has supported green innovation for over a decade, especiall in the acht expedition sector. Its expertise is increasingl applica le to expedition
cruise operators seeking to take their ships into ever-more environmentall sensitive areas.
Power and propulsion
From h

rid solutions to wind power, fleet owners have never had more green options availa le to them. H

rid and pure electric atter propulsion

s stem design specialist OSK ShipTech has worked on a wide range of ro-ro and ro-pax vessels and helps clients with turnke h

rid solutions for

new uilds and conversions. The compan is working on designs for ships that feature a com ination of zero emissions, maximum profita ilit and
passenger comfort.
Corvus supplied an nerg Storage S stem for Scandlines’ first ferries with atter h
integrated with a Siemens converter s stem. The s stem is powered
Award-winning ferr , Vision of the Fjords, rought zero-emission h

rid propulsion. The advanced lithium pol mer atteries are

four diesel gensets (one less than a non-h

rid design).

rid propulsion to the Norwegian fjords in 2016. A

supplied a compact, lightweight

version of its On oard DC Grid s stem to manage and control the energ flow etween the diesel engine, propeller and charging station. The s stem
transfers energ to the atter during charging and while the diesel engines are running.
Forward-looking operators are taking a older step with alternative technologies. Norsepower’s Rotor Sail Solution uses the principles of the Flettner
rotor – a spinning c linder that uses the Magnus effect to harness wind power to propel a ship. The Rotor Sails can e used when the wind conditions are
favoura le, allowing the main engines to e throttled ack, resulting in lower fuel use and reduced emissions without affecting speed and vo age time.
Cruise ships are exposed to intense sunshine in man of their itineraries. co Marine Power manufactures solar panels, including flexi le ones, for cruise
ships and ferries. The compan ’s nerg Sail, which com ines the functions of sail and solar energ collector, is part of a solution that can also provide
energ storage.

The Switch, a Yaskawa Corporation compan , ena les operators to take a proactive approach to a cleaner environment with its advanced permanent
magnet shaft generator, electric propulsion and DC power distri ution technolog . These all provide high efficienc , especiall when running at partial
loads. The also cut fuel consumption, lower emissions and increase flexi ilit , allowing compact and lightweight ship designs.
The growing availa ilit of shore power (cold ironing) facilities is ena ling operators to reduce fuel use at erth. Ro al Haskoning DHV’s Cold Ironing
service advises port operators and shipping lines on how est to connect ships to the pu lic power grid from the landside while in port. Technical support
is also availa le throughout the design, tender and construction phases.
Fuel cell technolog from allard Power S stems is attracting interest from major companies such as Ro al Cari

ean Cruises Ltd. and A

Marine.

allard is engaged in a num er of initiatives to provide zero-emission modular fuel cell solutions for the marine market.
missions reduction
Cruise and ferr companies are investing heavil in solutions that help them cut polluting emissions. Wärtsilä has supplied selective catal tic reduction
s stems for Virgin Vo ages’ first three cruise ships, while Consilium provides Continuous mission Monitoring S stems to Carnival Cruise Line, including
18 ack-up anal sers. Denmark- ased CRR Maritime delivers exhaust gas treatment filter technolog to help shipowners reduce exhaust gases from
heav fuel- urning engines, ena ling compliance with International Maritime Organization regulations without converting to more expensive marine gas
oil. The solution removes sulphur oxides and 99% of particulates.
Air lu rication for ship hulls is one of the tactics eing used
Ro al Cari

cruise lines in the race to cut emissions. Foreship’s under-hull air lu rication s stem for

ean International’s Quantum of the Seas features air u

les that reduce drag and thus lower fuel consumption

up to 8%, according to

initial estimates. Other implementations of air lu rication technolog are Mitsu ishi’s Air Lu rication S stem for AIDA Cruises ships uilt at the Mitsu ishi
Heav Industries ard, and Silverstream Technologies’ installation of its Silverstream air lu rication s stem on Norwegian Cruise Line’s Norwegian liss.
Green coatings can improve environmental performance for cruise fleets. Paint manufacturer Jotun’s sustaina ilit programme, Jotun Green Steps, has
given rise to products such as SeaLion Resilient, a iocide-free coating with low volatile organic compounds emissions. In 2017, Silversea chose Hempel’s
Hempaguard fouling defence coating for its new ship, Silver Muse, stating that the solution would help the line reduce car on dioxide emissions.
missions reduction is not onl a out mitigating the damage caused

urning polluting fuels. Initiatives that allow operators to use less fuel in the first

place are also important. For example, Climeon’s waste heat recover s stems allow cruise, ferr and cargo ships to transform waste heat into clean,
sustaina le electricit . This leads to a significant reduction in the amount of diesel used in generators, leading to lower fuel usage and lower sulphur
emissions.
Fuels and lu ricants
LNG is currentl the most popular of the low-emission fuels, although various operators are also looking to LPG (propane/ utane), methanol and even
h drogen fuel cells to reduce their environmental impact. Shell will suppl LNG for Carnival Cruise Line’s two new ships due for deliver in 2020 and
2022. Towards the end of 2017, LNG tank s stem manufacturer Gaztransport & Technigaz won a contract to suppl LNG tank to the Ponant expedition
new uild.
Good Fuels supplies iofuels for a range of industries, including marine. All of the compan ’s iofuels are ‘second-generation’ in that the are from
feedstock that is la elled waste or residue. Its sustaina le marine gas oil and sustaina le heav fuel oil replacement achieve su stantial emission
reduction.
Cooking oil ecomes iofuel at ahamas Waste’s iodiesel facilit in Nassau. The compan aims to convert one million gallons of cooking oil per ear
into fuel.
Lu ricants are crucial to the smooth running of man ship s stems and the US nvironmental Protection Agenc maintains a data ase of nvironmentall
Accepta le Lu ricants ( ALs). Panolin supplies shipping clients with environmentall considerate lu ricants that are AL-compliant and its Greenmarine
range includes iodegrada le h draulic fluids that increase the service life of equipment.
Marine operations
While it’s important for shipowners to invest in good equipment to reduce environmental impact, all of their est efforts can go to waste if the do not
have effective policies in place. Full-service third-part ship management compan Colum ia Cruise Services applies environmental policies across ever
department.
Reporting and anal sis tools can help oost environmental performance. Re gar’s areFL

T solution remotel monitors fuel consumption, engine

health, vi ration, heave motion, weather and navigational information. Dail reports track vessel health, performance and navigational activit , along with
fuel consumption and efficienc .
niram uses predictive anal tics to ena le operators to improve efficienc , com ining data collected from vessels with plans and third-part information
such as weather forecasting data. Trelle org’s trim optimisation solutions provide continuous calculation of a ship’s efficienc against the optimum trim for
increased vessel efficienc . Meanwhile, Rolls-Ro ce’s remote monitoring s stems help its customers manage dail activities effectivel and efficientl .
Waste management
Dealing responsi l with waste, from food to oils and sewage, is a constant challenge for fleet operators. coslops provides waste rec cling services to
cruise vessels, ena ling them to dispose of oil residues (also known as slops and sludges) in a cost-effective and sustaina le wa . The residues are
transformed into reusa le fuels and light itumen. Added advantages for operators include transparenc of the slops suppl and disposal chain, as well
as reduced fees paid to discharge the slops when the ship reaches port.
Wärtsilä supplemented its existing wet waste capa ilities with a complete offering for handling dr waste in cruise ships in 2016, providing Saga Cruises
with oth lack and gre wastewater disposal, as well as dr and food waste management for its new ship. Wärtsilä sa s its mem rane technolog offers
energ savings of up to 50% over conventional mem rane s stems. The compan also manufactures an incinerator with a wet de-ashing s stem that

eliminates air orne ash in dr waste compartments, improving the qualit of the air on oard. Scanship is providing an advanced wastewater purification
s stem and sludge treatment s stem for Ro al Cari

ean International’s fifth Oasis-class vessel, due to e delivered in 2021. This technolog has een

installed on two other Oasis-class ships.
French water treatment specialist IO-S A is well-placed to help shipowners meet the allast Water Treatment Convention standards. Its IO-S A UV
water treatment s stem is now on oard over 100 ships and MSC Cruises is just one operator on its impressive client list.
Man cruise ships and ferries have eco-friendl vacuum toilets that reduce use. Jets vacuum sanitar s stems use air to flush waste, cutting water usage
up to 90% and reducing the amount of sewage that needs to e stored and treated. vac also supplies vacuum toilets for passenger ships and the
compan sa s that while traditional water s stems use 8-10 litres of water per flush, its vacuum collection s stem uses just one litre.
Warewashing technolog specialist Meiko’s Waste Star SC is an integrated disposal s stem for organic kitchen waste that handles the large quantities of
food waste produced on passenger ships. The automated, modular s stem collects and disposes of waste at source.
Dealing with the waste produced on ships is a major challenge – ut what happens when the ship itself needs to e disposed of? Llo d’s Register offers
a ship rec cling consultanc service to shipowners whose older vessels have reached the end of their useful life.
HVAC s stems
Modern HVAC s stems alance demand for guest comfort with environmental sustaina ilit . Koja Marine’s ca in control and HVAC automation s stems
for cruise and ferr offers various energ saving features. Ro al Cari
come on when activated

ean International’s new ships feature ca in lights and air conditioning that onl

the ke card. Halton Marine supplies maritime clients with ‘chilled eam’ HVAC technolog for cooling, heating and

ventilation, which it sa s lowers ventilation lifec cle costs and rings environmental enefits. A s stem of air curtains from German manufacturer
Teddington has een used on AIDA ships to prevent loss of air-conditioned air when doors are opened on oard. Design-Aire ngineering, which
provides waste water storage and distri ution services, ena les the reuse of water from condensation in air conditioning s stems.
Galle , restaurant and laundr
fficient galle s stems can go a long wa towards reducing a ship’s environmental impact. Cooking equipment manufacturer MKN has an international
Green Team that ensures its cooking equipment is sustaina le. The compan ’s com i steamers have achieved nerg Star certification for their energ
efficienc . Almaco’s Galle

nerg Management s stem allows ship operators to control energ usage in the galle areas. The computerised s stem

allows owners to save up to 25% of electrical power for the cooking equipment – more when com ined with the ventilation s stem.
Alfa Laval supplied its M P freshwater generator, as well as its Pure ilge s stem and a 500m3/h Pure allast s stem to Norwegian Cruise Line’s
Norwegian scape to oost her environmental performance. ACO Marine was contracted to manufacture and suppl the complete galle water grease
separation package for four AIDA ships. The work included ancillar lifting stations and pumps.
For passengers who like to dine on the go, e Green Packaging manufactures high-qualit composta le food packaging that is a sustaina le alternative
to plastic, paper and St rofoam.
Laundr s stems at sea must compl with requirements to reduce chemical use. The lectrolux Lagoon laundr s stem avoids the use of the
environmentall hazardous chemical perchloroeth lene (P RC). One of its passenger shipping clients is Saga Cruises, which anned P RC on its ships in
2012 due to its potentiall hazardous effects.
Outfitting
Good ship design can reduce overall weight, and a lighter ship means lower fuel consumption. Composite specialist P Composites and marine interior
refur ishment firm Trimline has uilt a protot pe lightweight composite ca in for the passenger shipping industr . It’s easier to work with than ca ins
made of steel, and a larger num er can fit in a smaller space (see article on page 164). Another compan on a mission to reduce the weight of interior
fittings is Metalcolour, whose lightweight sheet steel ceiling panels in its DO

L Ocean Sk range are designed in an environmentall friendl manner to

ield enefits including climate control and fire safet on oard.
High-tech decking solutions can save forests while providing enhanced dura ilit . olidt’s s nthetic decking s stems for passenger ships are designed
for long-life and have high environmental ratings. The compan uses IMO-approved materials that are hard-wearing, reducing waste.
Toda ’s ig cruise ships have multiple sets of elevators in frequent use. Kone levators contri ute to energ savings on oard thanks to regenerative drive
machiner that transfers electricit

ack to the ship’s energ s stems. The energ can then e used for other purposes such as lighting or ventilation. The

elevators are also oil-free.
Interior design
The average cruise ship contains man metres of carpets that, if responsi l sourced, can oost the operator’s environmental profile. For o Flooring
S stem’s West ond carpet tiles are made from und ed wool, while more than 70% of the carpet acking is made from rec cled content and 100% of its
pol amide trim is recovered in the UK.
The environmental profile of furniture coverings is also an issue for ship designers wanting to specif green products. Sweden’s lmo Leather has
pioneered an environmentall friendl tanning process with the aim of generating ‘the cleanest waste water in the world’. After eing used in the tanning
process, local river water passes through a treatment plant for purification efore eing discharged ack into the river or further purified to produce
drinking water.
Window coatings can extend the lifespan of interiors. Ro al Cari
energ efficienc on its ships

ean International installed Huper Optik’s ceramic window tinting solution to improve

reducing the amount of solar heat and lowering the need for air conditioning. The tinted film reduced fading on carpets

and upholster (extending their life and reducing waste) and lowered surface temperatures on oard

more than 9°F.

Modern lighting s stems on cruise ships and ferries take advantage of the possi ilities offered

automation and motion activation to save energ . The

widespread use of L D lighting also reduces energ use on oard. TVV Marine Lighting provides long-lasting L D lighting with low environmental impact
to Ro al Cari

ean International and other cruise and ferr

rands.

FZ Collection, ased in New York, uses wood from controlled forests to create one-off furniture for hospitalit and marine clients who want to minimise
their environmental footprint without comprising on qualit . The compan heats its factor using wood scraps and also has a filtration s stem to remove
sludge from water, which is then purified and rec cled throughout the facilit .
ntertainment s stems
A

provided ro otics for the innovative Two70 entertainment space on Ro al Cari

ean International’s Quantum ships, allowing for high-specification

effects without the power drain and added weight that this kind of equipment needed in the past. etter environmental performance results from the
reduced need for energ to deliver entertainment programmes.
M rtha Pools supplies pools and outdoor wet pla areas to several cruise lines. The compan uses computational fluid d namics – more often seen in
energ -saving navigation s stems – in the design phase of pools to facilitate distri ution of disinfection products, lowering energ use and operating
costs.
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