G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

” g
I &, faes

MARINE
INDUSTRIAL
TECHNOLOGY
MONITOR




High speed vessels for transportation

Arnulf Hagen, Department of Marine Technology, Norwegian Institute of Technology, Trondheim

1. Introduction

The purpose of this article is to give a
bricf introduction to the relatively new
ficld of high speed vessels. Lately, the
attainable speed at sca for commercial
purposcs has increased from 30+
knots to 60 knots. The technology is
developing very fast and new cntrants
arc frequent. Approximzrely USS 200
million per year is currently (1983)
spent on high speed vessels (HSVs) for
civilian use, but the potential is by some

.-its USS 2 billion per year.

The possible uses of the new technol-
ogy are many. for instance public
transport in coastal citics. inter- ity
commuter connections, day cruises for
tourists and the transportation of time-
critical cargocs. In particular, HSVs
may prove Lo become a viable alterna-
tive to air transport. They are also
suited for usc in arcas where the exist-
ing transportation infra-structurc is
weak, that is, where ncither roads,

railrways, nor airports exist to efficient-
Iv handle coastal or river transport
demands. Rapid buat service may pro-
vide a flexible and low-investment al-
ternative to expensive, and sometimes
impractical, land construction. Such a
service has, however, proved to be
cconomically feasible cven in arcas
with relatively good alternative com-
munication, simply because it has the
highest transport cfficiency.

This article will provide a descrip-
tion of the different technological con-
cepts uscd and a discussion of their
benefits and disadvantages. There-
after, a discussion follows on the pos-
sible uses of these vessels. Finally, there
will be a bricf summary of the market
outlook for high speed vessels.

2. Description of
technologies

Several different concepts have been

uscd in the production of high speed

vessels. The following is a brief descrip-
tion of these varicties of solutions and a
discussion of their advantages and dis-
advantages. Figure 1 illustrates the
various technologies.

Air supported

These vessels use pressurized air Lo lift
themselves out of the water and thus
minimizc watcer resistance.

The Air Cushion Vckhicle (ACV)
moves on top of the waves with no
structurc submerged. This leads to
minimal friction loss and wave making
resistance. The ACYV has the potential
of diminishing the cflect of the sea-state
on motion characteristics, but a scrious
problem has proved 1o be the engine
vibration and the noise from the fans
used to create the air cushion.

The Surface Effect Ship (SES) partly
utilizes the ACV principle. However, it
is a combination with the calamaran
concept, where the air cushion is used
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Figurc 1: Different concepts for high speed vesscls.
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Table 1: Features of various concepis for high specd transportation

Beat type Pesitive qualities Negative qualities Critical parameter for
service restrictions
Mono hull Deadweight Propulsional resistance | Bow he.ght
Operation in high seas
Costs
Catamaran Deck area Occan-going Air gap
Stability charactenstics Forebody buoyancy
Speed performance
SWATH Deck area Deadweight Air gap
Mokion characteristics | Stability
Hydrofoil Speed performance Deadweight Distance between foil
Motion charactenstics | Ocean-going and keel
characteristics
ACV Speed performance in | Wave and wind Air cushion lcaks
still water sensitivity
Draughtduring|Deadweight
operation Fange restriction
SES Speed performance Wave and wind Air cushion leaks
Deck area sensitivity Air gap
Deadweight at full Forebody buoyancy
operation

to hift the vessel partly out of the water,
while the hulls arc somewhat sub-
merged. One advantage with the SES is
that it can be used at variablc air pres-
sures and cven operate with total loss
of air pressurc.

In terms of operating advantagc, the
SES becomes more plausible duc toits
exccllent speed performance in the
30+ knots range. However, the power
needed to maintain opcrating air pres-
surc at high loads becomes very expen-
sive at high displacements and the SES
becomes less feasible. In addition, the
power requircment and subscquent
fuel-consumption limit the range sig-
nificantly. ACVs are cven less ad-
vantagcous at higher loads duc to the
large excess power nccded te maintain
air pressure.

Foil supported

These vesscls use dynamic water pres-

sure to get aJl-ifl-up from the water. As
the vehicle picks up speced, the foil
receives increased pressure from the
water. This is used to create a force that
pushes the vessel upwards. The resis-
tance from waves and friction is thus
reduced. While the air-supported
vchicles use static pressure to it the
vessel, the foil-supportied ones usc a
dynamic pressure to accomplish the
same.

The hydrofoil uscs a foil that ‘glides’
on, or picrccs, the surface. The hydro-
foil has exccllent speed characteristics
at low loads (at lcast in quiet waters).
However, with increasing weight or
speed the pressure on the foils in-
creases so much that this concept be-
comes morc costly, duc bott to
structural integrity and loss of effect.

On the jet foil the foils are catirely
submerged. This reduces resistance
significantly, but these vessels have

Tablc 2: Suggested relationship between speed, displacement and concept

Displacement Speed (knots)
(tonncs) 0-20 20-40 40-60
0-500 Mono hull Catamaran SES
SWATH Hydrofoil
SES
500-1000 Mono hull Catamanan SES
SWATH Hydrofoil
SES
1000-5000 Mono hull Catamaran SES
SWATH

(Source: Rygg Johnsen, 1988)

severe stability problems in addition to
those cxpericnced by the hydrofoil.
Complicated, custly and still incflicicnt
foil stecring systems have had o he
implemented in order to overcome
these proolems.

Displacement

Displacement vesscls simply exploit the
principles of Archimedes, whers the
upward force cquals the weight of dis-
placed water —there is only a negligible
Jynamic lift. Generally, displacement
vessels show a supceriority in potential
payload but inferiority in water resis-
tance.

Mono-hull is the traditional hull type
uscd for all kinds of surface vesscls,
consisting of a singlc hull to provide
buoyancy. These shapes are generally
considered to be superior at large dis-
placcments and at low speeds. In the
range from 20 to 30 knots the propul-
sive resistance grows increasingly more
rapid and so the usefulness of the mono
hull diminishes in this range. It is
claimed that 40 knots is the upper prac-
tical limit for displacement mono-hull
ships (Graham, 1985).

In the catamaran the buoyancy is
provided by two hulls. This solution ad-
dresses some of the problems of the
mono hull — particularly motion char-
acteristics. Also, cven though the
wetted surface is larger, the wave
making resistance is smaller on the
catamaran than on thc mono-hull. In
addition, the catamaran makes it pos-
sibic to incrcasc the deck arca cheaply.
The catamaran has generally a higher
construction cost than the mono-hull.

The Small Water Arca, Twin Hull
(SWATH) has almost all its buoyancy
placed in two poatoons. These pon-
toons arc connected to the vessel
through ‘thin’ conncctions, which add
little buoyancy and thus the motion of
the SWATH will be less affected by the
sca-state. Even though this is the solu-
tion with the largest wetted surface
(and thercfore largest frictional resis-
tancc), the wave making resistance is
slight. The speed performance may
therefore be almost as good as that of
the catamaran.

The main disadvantages with this
concept arce the stability problems and
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subsequent payload limitations.

Planing

Planing crafts use the principles of
dvnamic lift to reduce the submerged
part of the vessel. However. in contrast
1o the hydroloil, planing crafts have the
force transmitted directly to the huli.
The main disadvantageof this solution
is that the maximum cngine power is
uscd in the transition between normal”
mono-hull behavior and “planing” be-
havior. Therefore, excess cagine power
must be installed purcly for the sake of
making the vessel plane. For this reason
planing crafts arc mostly used for
smaller leisure vessels.

Other

HyCat, or hydroloil-catamaran is a
hybrid based on a catamaran with a foil
between the two hulls. Apparently, this
technology successfully combines the
best features of both without com-
pounding the worst.

The wave picrcing catamaran is a
new Australian design where the hulls
on the catamarans are redesigned to
“cut through’ the water rather than push
it away. This concept seems (o have
taken the fead in the market for larger
ferries, particularly in the car-ferry
market.

The monostab concept uses foils at
the aft on a mono-hull in order to in-
crease stability. In addition, these foils
arc used to alter the angle of incidence
in the water, enhancing the planing
characteristics of the craft.

Technological trend

Motion characteristics are particularly
important when using high speed for-
rics to transport people primarily be-
causc of the importance of health and
comfort considerations, but also for
transporting cargo with a minimum of
damage.

Tablc 1liststhe pro'sand con's of the
different technological solutions. Table
2 presents the concepts in relation to
the speeds and loads at which they are
perecived to be advantageous. It must
be noted that these tables only give o
rough indication of the suited tech-
nologics. Opcrating range and sca-
statc arc two additional important

factors to play a role in the selection of
a concept. New hybrid concepts, like
the HyCat and the Incat (International
Catamarans Inc.) wave picrcing
catamaran, arc not accounted for here.

At present the largest HSV in com-
mercial usc is the wave picreer with a
length of 71 metres and the ability to
move at 42 knots. OFHSVs constructed
or on order in 1988, catamarans were
the most, comprising almost 75 per cent
of the market (Brett, 1988).

The trend seems to be towards larger
and faster vessels. However, it is sug-
gested that the ferry market will mainly
require two categornies of vessels:
® [5-25 metres, carrying 50-200

passengers; and
& 30-45 metres, carrying M0-H0) pas-

SCNECTS.

The main considerations to take
when evaluating HS Vs in the future are
suggested by Holden (1989):

e Ncods for higher speeds, 55-635
knots;

e Low fucl consumption:

o Large demands on comfort, motion,
noisc and vibrations; and

e High rcliability.

Producers tend to specialize in types
of vessels. There seems to be a
widespread belief in the industry (apart
from Norway., Sweden, laly and
Australia) that the mono-hull has the
most feasible design because of low
cosis and superior behaviour. In addi-
tion, scveral other designs, like SES and
the hydrofoil, are occasionaliy referred
to as technologically difficult (and thus
more susceptible to operational dif-
ficultics).

Howcever, producers in Norway and
Sweden are on the move towards SES
and HyCat designs. It is thought that
the desclopment of cheaper, lighter
and more cfficient gas turbines will
make the SES more competitive. The
major producer in ltaly, Rodrigucy,
scems (o have a steadfast belief in the
better scaworthiness of the hydrofoil.

The wave piercer, winner of a new
speed record and the ‘Blue Ribbon’
between New York and London, is also
considered interesting, particularly by
produccrs in Australia and New
Zealand,
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3. Uses of HSV

Cargo transport
Perishable goods are an obvious
market for high speed transportation.
With a sufficieatly large market, not
nccessarily for the same goods or the
same peographical location, the intro-
duction ol fast vessels is likely to bring
benefits. For instance, if meat, fruit,
and fresh fish can be shipped in the
same vessel, the opportunitices are
many.

Perishable goods are mostly fresh
foods that exhibit quality reduction
over time. Examples of such foods are
fresh fish, particular kinds of fresh fruit
and mcat. The problem of decay is cur-
rently addressed by the selier through
fast shipment, through the use of pre-
servatives, or simply through price
reduction according to loss of quality.

Fast shipment over longer distances
usually means shipping by air —an ex-
pensive alternative. For instance, fresh
salmon from Norway (o tisc United
States presently go by air at a rate of
approximately USS 2 per kg, Air trans-
port is also used for fish from Colom-
bia and Costa Rica to the USA, and
irom Alaska to the rest of the country.
Meat, for instance, is sent from Argen-
tina to the Europcan Community by
plane.

When noting that fresh fish is
generally sold at a price at least twice
that of frozen fish it becomes clear that
large savings and increased volumes
arc pussiblc through the usc of fast ves-
scls. This is particularly truc in warmer
arcas where refrigeration costs become
large.

The aim in the mark. 1 of perishable
goods may be 1o challenge the air-
freight market for such goods (which
from Europe to the United States re-
quire a freight rate of approximately
USS 1,500-2000 per ton). In addition,
where road and railway systcms arc
deficient or time-consuming, there is a
good chance that HSVs will be com-
petitive.

The vessels may go along routes
where (1) the number of ports visiied
depends on whether there is cargo at
the port; and (2) the route may change
quite rapidly dcpending upon the
longer term fluctuations in transporta-




tion demands. This justifics the utiliza-
tion of ships where the speed is variable
so that the operator can pick up cargo
where there is a demand and be free to
plan the routes according to the chang-
ing patierns.

Even though the volume from one
source is too low to justify a profitable
route, there are three factors to con-
sider that apply to most instances
(return cargo is, however, an important
concern):
® There are normally several sources

in the same geographical region. In

Northern Europe producers of fresh

fish are for instance found in Nor-

way, Iceland, the Farocs, the Orkney
islands, Greenland and the Shetland
islands.

® Dccreased prices and increased
availability will most certainly in-
crease consumption, thus increasing
shipped volume.

® Cargo can be mixed for onc journcey,

i.c., shipping frozen and fresh fish at

the same time.

Ferries

Successful transportation of people
and cars by high speed vessels is now
mostly limited to Europe and North
Amcrica, in addition to isolated places
in East Asia, in particular Hong Kong,
and the Pacific, like the Hawaiiar: is-
lands.

There seems to be a good possibility
that HS Vs will be increasingly
cemployed in inter-city transportation.
Wahl (1988) suggests a current break-
cven distance of 75-100 miles between
HSV and commuter acroplanes. With
faster and more cconomical vesscls this
mcasure will increase.

On straight stretches it appears that
HSVs are not ~ompetitive with rail,
buses and cars. In other words, running
‘in parallel’, HSVs are not as cificient
as othcr means of transport.

Thus, HSVs arc best employed
wherc road and rail conditions arc bad,
where mainland transport is lengthy as
comparcd to the sca way, where traffic
is congested, or to and from islands.

The sca is bccoming an increasingly
altractive vacation target. With increas-
ing wealth in Europe, people are likely
to seck cnjoyment al sca. A large num-

ber of routes cxist, but only in a few
places are HSVs utilized.

The countrics around the North Sca
have increasingly promoted the “Arctic
cxperience’, like the Norwegian
‘Hurtigruta'. The ships used now are
mostly slow and un-cconomical, and
will probably be replaced by HSVs.

The Baltic Sca has so far been quite
sheltered from tourism. However, with
the changes in political climate and
with the heavy population around this
sca, the arca will probably experience
fast growing tounsm. To various is-
lands, for instance Gotland and Oland,
HS Vs are alrcady employed as means
for transport.

The Mediterrancan has heavy sca-
going traffic during the tourist scason.
For instance, the Greek islands have a
high volume of tourism where the only
alternative to slow ships is airborne
transport. Particularly in Greece, but
also in Turkey, higher speed will foree
its way into the market. Italy has alrcady
a well established system of HSVs
along its coast.

With incrcasing pressures upon
public transportation systems in the
USA, it is likely that coastal cities will
move towards scaborne mass
transport. A study for the US Depart-
ment of Transportation concluded that
six out of 13 arcas studicd showed
ceoromic feasibility for HSVs (for in-
stance, the San Francisco Bay arca,
New York arca, Boston arca, and Mi-
ami).

The problem in the Caribbean is the
sca-state. With a development towards
vesseis showing better qualities in
rough scas, HSVs may prove to be effi-
cicat in the Caribbean.

Most of the HSVs in the United
States today are used for transporting
tourists (sightsceing and diving ves-
scls). The market scems appropriate
for day cruiscs in, for instance, Califor-
nia (San Dicgo, San Francisco), Florida
{Miami), Ncew England (New York and
Cape Cod), the Caribbean (Bahamas),
and Hawaii.

The introduction of HSVs in Africa
have mostly come to a halt due to
operational problems. HSVs may how-
cver be good alternatives 1o roads and
railways along the coast where these do

not ¢xist already. Road and rail con-
struction is very expensive compared to
the tnvestments aeeded for HSV ser-
vices.

River transport may be attractive,
provided the draught is not too deepfor
usc during the dry scason.

Several of the larger cities in the Far
East and Occania have utilized HSVs
ir public transport for quite some time.
Hong Kong, Singapore and many
Japanese cities have a well equipped
network. The producers are currently
mainly Japan and Australia, but New
Zealand, China and South Korea are
now cntering the industry.

For commuter transport. the focus in
Asia will probably be in Japan, the
Philippines and around Indoncesia,
while tourist transportation may be in-
teresting around the many istand
groups, for instance, Hawaii, Fijiand in
the South China Sca.

Little has happenedin the HSV arca
in South America. Some failed at-
tempts have been made o introduce
them on Lake Titicaca, and some more
successful ones around Rio de Janciro.

4. Entry into the market
Markets where there s a domestic
production of HSVs are very closed to
forcign competition. Thus, a new
eatrant will need to focus on the follow-
ing:
® Investigate identifving markcets
where there is bittle prospest of an
cfficicnt home industry (little anility,
or experience, in boat-building),
® Study the possibility of sclling on the
domestic market during the starting
phascs of development; and
e Examinc the possibility of cstab-
lishing licensing agreements with
producers that have large domestic
markets, for instance in the USA.
All in all, approximatcly ten
countrics are scriously involved in
building smaller HSVs. Howcever,
Australia (catamarans), Italy (hydro-
foils), Japan (hydrodgetfoils), and Nor-
way (calamarans, SESs) are kaders in
the ficld.

It is clear that three important fa. -
tors exist for countrics that have a well
developed HSV industry:
® There is a large domestic market;
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® The domestic market appears
protected from forcign competition;
and

& There arc clements of subsidization.

The major part (approximatcly 8
per cent) of HSVs are operated in
Europe and Australia. However, there
are growing markets in North America
and in the Far East.

Table 3 shows the most important
produccrs and consumers of high
speed vessels from 1956 to 1987. The
data are gathered from Holden (1989)
and Trillo (1987).

For the sclection of “high spced
ferriecs’ minimum of 25 knots and 50
passengers is used as a cniterion. Na-
tions with morc than 10 crafts produced
(by 1987) arc listed.

The most interesting obscrvation is
that nations with a developed domestic
industry tend to be very protectionist in
the HSV market. Thus, it may be ¢x-
pected that countrics willing to cnter
the HSV market will close thetr domes-
tic markets to forcign competition.

There seems to be a move from East
Asian (South Korca, Malaysia and
China) producers toestablish their own
HSV industrics. Due te their lower
labour costs and often high produc-
tivity, these nations will probably be
ablc to produce cheaper vessels than in
Europe, North America, Japan, or
Australia. Thus, other producers may
compete on the basis of:
® Shcltered home market;

e National subsidics;
® Licensing; and
¢ Keeping a technological cdge.

Sheltered home markets scem to be
common for countrics that have a
somewhat sizcable HSV industry. It is
hard to determine whether the industry
has grown duc to the protection, or vice
versa. However, it is likely that
Europcan builders will lose this cstab-
lished protection after 1992, (Of
coursc, in the longer run other nations
may bce forced to abandon protec-
tionism as well.) A home market will
probably remain important, though
sincc a good part of the dominance of
domestic produccrs in the domestic
markct is a matter of preference for
national goods.

National subsidics arc disappcaring,

Table 3: Tabular representation of producers and consumers until late 1987

Country Product Producens Number in operation
{(number produced) {foreign/iotal )
Austialia Catamaran (63) NQEA (Incat) 737
International
Catamaran Design
{incat)
Mono hull n.a.
Brazil 11/11
China (PRC) 25728
France Mono hul (18) na. 10/17
Greece 2323
Hong Kong Catamagan (11) A Fai (Incat Jesign) eigel
laly Hydrofod (141) Rodriguez 17/76
Japan Hydrofoil (63) Hitachi 4/146
Catamaran (18) Mitsui
Norway Catamaran (102) Flellstrand A/S 5:53
Westamann A/S
SES(13) Brodrene Aa
Poland 11/11
| Singapore Catamaran (11) n.a. na.
Sweden “atamaran (15) Marinteknik na.
Mono huil (11) na.
Turkey 10/10
United Kingdom SES/ACY Hovermanne §.1d. 810
Catamaran Alsminium Shippers
UsA Hydrofoil (28) Boeing 6/23
Catamaran (25) Nichots Brothers
| Mono hull (12) n.a.
Yugoslavia 11/11
Total Catamaran (263) 25 companics; 12 countnes
Hydrofoil (237) 7 companies; 5 countnes
SESVACY (156) 15 companies; 10 countries
Mono huli (81) 22 companices. 10 countnies

(Source: Trillo, 1987, and Holden, 1939)

¢ Listed countrics owning 1) or more HSVs. The total includes other countries

as well,

¢ The category “hydrofoil” includes jet foils.
® The catcgory ‘catamaran’ includes SWATH.

at Icast in Europc, and will certainly
become less common after 1992,

Licensing of technology is quitc
widcspread in the HSV market. Such
licensing is particularly common with
builders having superior technological
know-how and good desiga traditions.
Itis difficult to scc whether the licensce
only uscs these agreements in the inter-
mediate period between entry into the
market and development of in-house
design capabilitics, or whether this is a
comfortable long-term pesition for the
shipyards. In any casc, this is onc
mcthod of getting maximal benefit from
supcerior designs before competitors
havc caught up with them.

To maitain a technological advan-
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tage companics nced to invest a good
part of their turnover in R&D and
design. Marintek (1988) gives expendi-
tures in design for the United Kingdom,
Norway, and Australia, where the share
of the total costs are 15-20, 10, and 5-10
per cent, respectively. The same report
indicates that up to 20 per cent of the
turnover is channcled to R&D.
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General

Over the horizon

Cheaper wave power may be possible
after a team of engineers from Queens
University of Belfast, Northern Ireland,
tested a new wave power plant. The
plant, the simplest yet to be presented.
uses approaching waves to generate a
pressure and an outward air-stream o
drive a two-way clectric generator.
However, receding waves generale a
vacuum and an inward air-strcam,
reversing the gencerator. The air-driven
turbine geacrator produces clectricity
whichever direction of air-flow. The
pilot plant, located at the Scottish is-
land of Islay, is expected to produce an
average of 40 kilowatts.

The unique feature with this power
plant is that it is technologically rela-
tively simple, it can be placed in a
varicty of environments and units car
casily be added based on local demand.

The EC (Eurcpean Community)
Commission has for the first time in-
cluded wave power among alternative
energy sources carmarked for rescarch
funds in 1991. Norway, the United
Kingdom, India and Japan have also
commiticd new funds.(International
Herald Tribune, 27 Scptember 19X).)

Marine biotechnclogy has been iden-
tificd by Japan as a possible basis for
cconomic growth in the 21st century.
The Japancse Government, industry
and academe have joined forces to
position themsclves as world leaders in
marinc biotechnology. Two or three in-
stitutes 1o be created have been
promiscd 20.8 billion Yen (US$ 200
million) over the next decade by the
Japancse Ministry of Trade and In-
dustry (MITI1) and 24 industrial
partncrs. Furthcrmorz, the Ministry of
Agriculture, Forestry and Fishcerics
(MAFF) and the Science and Technol-
ogy Agency arc moving to build new
facilitics and support rescarch.

The 24 industrial partners, including
Japancse companics in petrolcum,
steel, liquor, food, chemical, construc-
tion and ship building industrics came

together in 1988 .0 form a consartivm
for establishing the Marine Biotechnol-
ogy Institute Co. Ltd (MBI). (Sza Tech-
nology, March 1", Page 78)

Conferences

The Offshore Technology Conference
(OTC) and Exhibition will be held in
Astrodomain, Texas, USA, 6-9 May,
191, Fasl sca transportation is the
theme of a conference being organised
in Norway, named Fast 91, 1o be held
at the Norwegian Institute of Technol-
ogy in Trondheim, 17-21 June I'M1.
The topics are expected to include
design, construction and operation of
high speed vessels. propulsion. salety,
scakeeping and transport cconomics.
Further information may be requested
from:

Fast 91, Dcpartment of Marinc
Technology. Norwegian Institute of
Technology, 7034 NTH-Trondheim,
Norway.

The Second International ()cean Tech-
nology Congress (10TC) is to be held
in Glasgow, Scotland. UK, 18-20 Junc,
1991. The discussions and technical
papers are expected to focus on the
*halance” between occan space
development and utilization and occan
conservation. Possible topics include
reacwable energy, living and non-living
resources, wasle managemoent, spacc
utilizatior. transportation, cnviron-
menmal assessment, and case studies
that rcflect the balance between
developient and conservation.

Further information may be re-
quested from:

IOTC Organizing Commitice, 9
Royal Crescent, Glasgow G3 75P.
Strathclyde, UK or Strathelvde
Regional Council. Business Devel-
opment anit, 20 India Street, Glasgow
G24PF. UK.

Society of Naval Architects and
Marine Engineers (SNAME) 1991 An-
nual Meeting and International
Maritime Exposition to be held at the
New York Hilton Hotel, New York,
USA, 13-16 November, 1991,

Transportation
New fast catamarans arc hcing
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developed in Norway. The series of five
21-mctre vessels is designed to carry 70
passengers or seven tonnes of cargo
and three tonnes of fucl at aspeed of 33
knuots in one metre waves. Behind the
project are CPS Drive AS of Oslo and
businessman Jorgen Selmer. The ves-
scls are to be produced in serics with
the same basic deck structure, to which
will be added superstructures for ferry,
excursion. container transport, luxury
vacht or military and coastguard ap-
plications.

CPS argues that the design’s com-
bination of high speed and low draught
will open up new markets and “com-
pletely change the patterns of transpor-
tation around the waiid.” Examples
include long distance ferry routes in
countrics fike Indoncsia and container
delisery direct 1o the shore inarcas
where there are no handling facilitics.
(Fast Ferry International, Junc 1**X),
Page 9.)

A new speed record by a commercial
craft was st for the trans-Atlantic
route between New York and Bishop
Rock in England by an Incat (Intcrna-
tonal Catamarans Inc., Austrahia)
ware picreing catumaran. the ScaCat.
Hovernspeed Great Britain covered the
3.000 miles in three davs, seven hours
and =4 minutes, vickding an average
speed of 3% Kknots. At 74 metres in
length and 26 metres inbeam, the Sea-
Cat is not only the world's Targest
catamaran, but also the first of this size
capable of carsving cars as well as pas-
SOMCrS

Hewverspeod Groat Britain will be
joincd by two other ScaCats to take
over Channel traffic from the hover-
crafts (air cushion vessels) used by
Hoverspeed so far. Aside from higher
capacity, the new vessels will offer ad-
vanlages in reduced engine noise and
vibration as well as good scakeeping
and stability. The cconomics of the Sca-
Cats is also advantageous - at acost of
USS 154 million per vessel, lower
maintenance costs, and a substantially
better fuel cconomy than the
hovercrafts

The ScaCat is regarded by many s
very promicing for the futurc, and Incat
is optimistic. The company has already

produced designs for wave prercers of
100 metres or more. intended to have a
capacity of around S0 passengers and
30 cars.(Marine Engineers Review,
July 1990, Pages 14-15)

Eight wavepiercers have also been or-
dered by TNT Shipping, including four
6d-metre vessels capable of carrving
X0 passengers and 6l) cars at cruising
speeds of up to 35knats. The additional
vessels will be picked from a selection
of 64, 79 and 91 metres with a capaaty
of 300-800 passengers and 60-170 cars.
(Small Ships, July, August 199, Page
5.

A novel ship stabilization system has
been provided for the 37 metre ferry
Monostab. The result of co-operation
between Canteri Navale Rodrigues of
Italy and Dornicr and Deutsche
Acrospace company of Germany, the
Monostab concept is said to be suitable
for fast ferries where high speed, pas-
scnger comfort and high cfficicncy are
priority requirements. The mono hull
vessel is fitted with two “hydrofuils” and
activators that will direct the foils 10
optimize stability. Furthermore, a con-
trolled hift system at the stern s said (o
offer excellent roll stability and help
reduce drag, giving Monostab a maxi-
mum cruising speed of 38 Baots. The
new concpt may give a rew boost to
the promoters of mono kulls for fase
vessels. (Marine Engineers Review,
April 10, Page 56.)

Magnetic Hydrodynamic (MHD)
propulsion, for decades a theorctical
opportunity, are now hecoming a prac-
tical enc. The US Department of
Encrey’s  Argonne National
Laboratory is to perform tests on
MHD, aimed af removing all moving
parts of the propulsion system, reduc-
ing the noise level and increasing
reliability. MHD worksin the following
way: Scawater caters a duct and is the
medium for an clectric ficld, a ficld
made possible by the salinity of the
water A magnctic ficld is produced by
an cledtro-magnet surrounding the
duet, thus cxerting a foree on the water
and “Jetting” it out of the duct

The cmergence of superconductors
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have incited scveral initiatives in the
ficld. and “hot’ superconductors may
make the systems cconomically as well
as technologically feasible. At the
present, MHD systems are very incffi-
cient due to the cnormous power
nceded to produce the magnetic ficlds.

Among several commercial applica-
tions, the possibility of using MHD,
which may become virtually soundless,
in propelling marine biological re-
scarch vessels stands out due to the
need tor minimal disruption to under-
water life. (Sea Technology, January
1990, Page 71).

MHD is also in focus in Japan, where
a 130 ton displacement vessel propelled
with MHD was laun-hed. The ex-
perimental vessel has a propulsive
force of total 16,000 Newtons and is
cxpected to achieve speeds of cight
knuts. Even though the fficicncy of the
propulsion system is very low and the
weight to-power-ratio very high, the ex-
perimental craft is expected to be cru-
cial in gaining knowledge in practical
usc of MHD. The Japanese vessclis the
first one to be cntirely powered by
MHD. (Marine Engineers Review, July
19%), Page 10).

Still in Japan, the shipbuilder Mit-
subishi Heavy Industries (MHI) has
reccived an order for a 20-passenger
craft that aims to climinate pitch and
roll, the main causes of scasickness.
The passenger cabins of this 26.5 metre
craft are separated from the hull to
isolate them from wave motion. “The
cabins arc arranged on hyvdraulic
cylinders and universal joints mounted
on the main hull. The ship’s wave oscil-
lations ... are auvtomatically sensed and
the hydraulic cylinders activated by
computer control to dwmnpen the move-
ments and to maintain the cabins on a
level plane.” (Marine Engineers
Review, Junc 1990, Page ;.

Solar propulsion? The German com-
pany Systee in collaboration with the
German Ministry of Rescarch and
Development and the Konstans High
School are working on a design for a
small solar powcered craft. Solar
propulsion is already implemented in a




7.2-metre test boat. Korona. capable of
achicving a speed of 6.5 knots with a9
m” solar cell arca and 10 12-V battcrics
in scrics with a capacity of 105 Ah.

Although the technology for marine
solar propulsion remains on a small
scale, the potential exists for solar eace-
gy to fill an auxiliary role on larger ves-
sels. Particularly n arcas close to the
Equator the solar cell propulsion may
be feasible - ¢ven more so with the ex-
pected lowering of prices of such celis.
(Marine Engineers Review, Fcbruary
1990, Page 28).

Safety/environment

A new system aimed at preventing small
vessels from capsizing, the Scabass sys-
tem, is being tested on several vessels.
Scabass coasists of a serics of buoyancey
bags fitted around the vessels. In the
event of danger of a capsize, the
buovancy bags can be inflated wath
heliem virtually instantancously, thus
stabilizing the vessel.

The system can be used for smaller
vessels, like fishing vessels, as well as
larger transportation vessels, like Ro-
Ro (Roll-on - Roll-off) ships. Scabass
Ltd. of thc UK claims that the sysicem
increases intact stability by SO0 per cent
and damaged stability by as much as
S.000 per cent. The bags are made from
nvlon or kevlar, depending on their
sizc. (Marine Engineers Review, July
1990, Page 27 and August 1990, Page §).

Two inventions have been patented in
Norway, proposing alternatives (o
double bottom hulls in oil-tankers.
After the Exxon Valdes accadent in
Prince Williams Sound in Alaska
tougher regulations have been imple-
mented in the United States requiring
a phasc-in of double bottom hulls in
tankers serving US ports, significantly
increasing hull construction costs, The
inventors contend that cheaper ways
exist to prevent disasters like Exxon
Valdes happening in the future.

Onc concept, IDB (imaginary double
bottom), involves the use of specially
treated scawater in the tanks, Since oil
has aspecific gravity less than scawatcer,
the water phase will lic on the bottom
of the tanks, providing a “plug’ in casc
of tank rupturc. Onc year's supply of

the chemical is estimated o cost USS
100,000 but additional expenses will be
incurred in modifving casting vessels.
Furthermore, <argo capacity may be
reduced by as much as 10 per cent.
The other invention is called the ol
spill recovery system (OSRS) and
cnables ail to be safely collected in a
large fabric container in the event of a
spillage. In the event of a grounding or
collision, the oil collection container is
launched over the side of the vessel and
oil from the damaged tanks may be
pumped into the container. The system
1s estimated to cost USS 1000.000.
(Marine Engineers Review. August
190, Page 6).

Promising Swedish tests with a new
waterspray system to fight engine room
fires may produce an alternative to ox-
isting fire-fighting methods. Current
methods include CO2and Halon gascs,
both damaging to human safety, low
pressure feams which are only effective
in local fires and high-cxpansion foams
that would probably seffocate people
present in the room. Tests show that the
waltcerspray system will not damage in-
jured crew, while damage to the electri-
cal systems will be minimai. “The
experienee can be likened tobeing ina
very heavy downpour of rain.” (Marine
Engineers Review, August 19%), Page
12).

IMO regulations. MARPOL. 73/7%,
Anncx V. dealing with disposal into the
sea of garbage generated aboard ships
is the most recent IMO requirement to
be implemented. The regulations es-
tablish stric. controls over such dis-
posal, particularly in arcas close 1o the
shore and even more so 'n Cspecial
areas’. The IMO Marine Eavironment
Committee has identificd the Medi-
terrancan, the Black Sca, the Red Sea
and the Arabian Gulfl as such “special
arcas’. Within these arcas, the dis-
charge of anything but food wasic is
prohibited and in any case no discharge
is allowed within 12 nautical miles from
land. (Lloyd’s Ship Manager, March
19K, Page 49).

Propulsion
A hydrostatic transmission, par-

ticularly for usc inhigh speed crafis, has
been developed by the Swiss company
Hydromarine in conjunction with
Canteri Navali Rodrigues of haly. The
new system, used insome of Rodrigues”
hydrofoils, utilizes fluid with very slow
flow (005 m.s) and high pressure (up
to 280 bar) to transfer power [rom en-
zine to propeller. Among the several
advantages to using this system rather
than mechanical or hydrodynamic ones
are the quick transfer of eagine power
totorque; it removes the propeller she™
and its assoctated bearings (critical
components of the propulsion system):
it reduces the size of the engine needed
to drive the system and it reduces noise
and vibration from the propulsion sys-
tem. In addition, foss of cffect is mini-
mized duc o the slow flow of liquid.

The new transmission, tested on i
Rodrigucs hydrofoil. fead to a 30 per
cent reduction of time required to get
on the foils. Furthermore, the maxi-
mum speed increased from 34 10 38
knots with the same engine. (Fast Ferry
International, April 199, Pages 29-
).

Waterjets, long found to be incthicient
as propulsion in commercial vessels,
are mcreasingly coming into focus as
beiag viable i high speed vessels.
These vessels generally operate in g
region between 25-4) knots. Thus,
whilc in the speed range of 15-20 knots,
expericnce has shown a propulsive cf-
ficicney of 50 per cent, and about 70 per
cent between 25 and 40 knots, KaMc-
Wa, the main manufacturer of large
watcrjets, belicves that the market for
waterjets canonly increase and that the
power range will be extended from the
current maximum of 14,000 hp. KaMc-
Wa already has projects aimed ot
producing units up to 100,000 hp.
(Marine Engineers Review, May 1)),
Page 37).

The Eurodyn gas turbine, in develop-
ment by participaints from Norway,
Sweden and France in o EUREKA
programme, is (o be tested in spring
1'M2. The engine promises tobe i chal-
lenge for high speed diesels and exist-
ing gas turbines in propelling fast
vessels, 1t s said 1o have a very high
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thermal cfficiency due to a high pres-
sure ratio and high firing temperature
combincd with high individual compao-
nent efficiencies.

Eurodyn will reportedly have a fucl
coasumption that is 30 per cent lower
than current models of cquivalent
power. Furthermore it will weigh 10-15
per cent of a lightweight diesel engine
with the same output and will occupy
about 20-25 per cent of the eavelope
space required by the diesel. Other
benefits include a low noise fevel and
hittle vibration, both important features
in engines for fast vessels. (Marine En-
gineers Review, May 1Y), Page 35 and
August 19), Page 28).

A new diesel engine fur use underwater
15 being developed by Cosworth Deep
Sca Systems Lid. The main new feature
of the proposed system. ARGO). s tha
it uses a pressure-balanced oxhaust
sub-system that addresses the problem
of power loss duc to high water pres-
sure at the gas outlet. The exhaust
gascs, rather than being cinitted direct-
Iv to ihe water, are ‘washed” 1in a cham
ber with scawater where pressure s
controlled. The soot, NOx gases and
other components are then flushed into
the sca through sea water control val-
ves. The cleaned exhaust is reeyeled to
the engine and mixed with oxygen and
argon from on-board sterage tanks.
ARG, according to Hanvey Fox ol
Cosworth Ltd.. "Lends itselfl for use in
anumber of significant cvibian applica-
tions. 16 can be used ctficiently in
manncd and remotely aperated under-
water vohicles, including AUV
[Autonomous Underwater Vehicles)
and ROVs {Remotely Operated
Vehicles]. involved in underwater
operations..” This is due o its com-
pact size and s relative mneapensive-
ncss, (Sea Technology, April 190,
Pages 20-33).

An off-centre propeller in the worid's
first Lirge ocesn pomng vessel was
recentiy lavnched By the NRK Cor
poranon of Japain. The acw dosipn s
meant to take adnantage of o
phenomenon that antil now has solely
been a problem: the formation of bilee
vortices on born sidey of the kedl and

the subsequent increase in hull-resis-
tance. By »lacing the propeller off-
cemire (1.3 metres) to starboard and
letting 1t rotate clockwase, a greater
quantity of counter-clockwise flowing
water will enter the propeller, thus in-
creasing cfficiency. It s expected that
the new design will cut fuel costs by
about USS 75000 per vear on 32
vovages between Japan and Australia.
{Sea Technology, January 190, Page
73).

Improved engine performance and
reduced maintenance are said to result
from use of the XPCL fucel additive.
Recent comparisons of cngines run
with this upper cylinder fuel ol additive
with those run without it show a quite
remarkable difference - the claim s
that the tucl additives double an
eaginge’s opecating period. While nor-
mal operating pesiods for the 730 hp
engine were 10000 hours, the engine
using XPCL was openced after 14,468
hour and was said to be found 1 exeel-
lent condition The manufacturer of
XPCL., Conservation Systems of the
UK. claims that the beacfits are similar
with larger engines than the onc tested.
(Marine Engineers Review, February
1), Page 21).

Communication

The global positioning system (gps), 4
space-based satellite navigation system
under development by the US Depart-
ment of Defease, will have full two-
dimensiona! coverage tor marine and
surface navigation available by carly
next vear. At prosent, GPS gives be-
tween 12 and 1N hours of “usable’
coverage, subject to location of the
uscr. The new development wall ensure
24 hours of coverage, a major step
towards the ultimate goal of full three-
dimensional coverage in mid-1993.
Fully developed, GPS wall be able 1o
provide an accuracy of 15 metres, but
there are dalks of hmiting civilian ac-
cutacy to T metres with @ 95 to W8 per
cen! conlidence lesel. (Marine Log,
April 198), Paye 42).

A low cost gps v sasid 10 be available
from Commumications & Measure-
ment Technologies Lid, UK. The sy
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tems, RADACS DPS S0 and DPS 820
differ from others in that computations
are performed by the umis rather than
by an cxternal navigation computer,
which is normally the case. The DPS
800 15 a single user unit whereas DPS
820 s a multi user stem. The ac-
curactes are currcntly sard to be 23
metres innormal GPS mode. but betier
than five metres CEP (circular error
probable) in ditferential mode. Posi-
tion updates onee every second. (Dock
& Harbour Authority, Mav 1'*Xi, Page
).

Electronic navigation systems arc
under steady desclopment. |aser Plot
Inc. of Auburn, Mussachusctts, USA,
are offering systems where the main
purpose 18 o provide a real-time dis-
play on a screen of the vessei’s position
aganst a tull colour official chart. The
charts ere dwatized trom paper charts
and stored on g compact dise capable
of contaning 70 maps. The operator is
able to zoom and scroll the muaps, and
location, bearing and speed over
sround are displaved. The system,
‘Chartnay’. accepis information from
sources such as Loran-C, GPS, Decca
and Omega and other navigation
devices, and myy be used 1o drive o
autoptlot. (Lloyd’s Ship Manager,
April 1990, Page S1).

INMARSAT. the Intert tional
Maritime Satellite Organization, plans
to add one satelhic, increasing the
numbcr to four, by the ead of 142X, This
will fill gaps curreatdy oxisting in the
coverage of mid-North America and
the castern Pacific Ocean. (Sea Tech-
nology, February im0, Page 77),

The rigel *Chartnav’ chart plotter is
new aavigationad aid that stores
clectronic charts, cnabling the boat
owner totrackan carlics path show the
curreat focation and plot the tuture
course. The anit has the ahiliy (o 700m
m oon partwoekee merinas and makes
available spood over grouad, conre
oter ground, contours and depth con
tours The standaraised charts are
avatlabic bor sirtically every country in
the woild, (Smalt Ships, Mav June
1ON), Page #)y




Notebook

Hong Kong 1s set to build a suspension
bridge longer than anv other in the
world. With a central span of 1423
metres the bridge will connect the Lan-
tau Island and Hong Kong Island as a
major part of a aew transportation in-
trastructure. The bridge will carry 6 + 2
lancesof traffic and a high specd railway.
The entire Hong Kong transportation
programme, which includes a new air-
port and exnansion of port facilitics, is
cxpeted to cost USS 16,3 billion. (The
Dock & Harbour Authority, March
10%), Pages 313-314))

The Asian Development Bank (ADB)
has approved a US$ 285,000 technical
asssistance grant to Kiribati (Occania)
for an inter-island transpart develop-
ment study. The study will analyse the
demand tor inter-istand transport ser-
vices in Kiribati up 1o the year 205,
prepare oplions to meet this demand
and review the country's inter-island
tariff svstem. (Dock & Harbour
Authorits. January February 1990,
Page 261).

Sensitive cargoes, like fruit, fresh fish,
wine and highly refined products may
be protected by using an atmosphere of
nitrogen during transportation. The
nitrogen is used to displace oxygen the
main contributor towards food-
deterioration and a main reactant inthe
case of lammable or corrosive cargoes.
The nitrogen mav be produced from
the eagine exhaust gases by removing
H2O and CO2 and dirccting the
purificd gases over the cargo. Other
methods exist if very high purity is
nceded, including sbsorption or selee-
tive permeation from the air (atmos-
pheric air contains 78 per cent
nitroper) through niembrancs and

quetaction’distillation. Hewcever, these
methods require more extensive cquip-
ment. (Lloyd’s Ship Manager, January
1990), Page 36)

African seaborne trade is, according (o
David Hilling, suffering from high rates
and incfficicney. In 1988 [reight char
gos conshituted 11 per cont of the
value of imports, Tiis contrasted wath
2.6 per cont for Asia, 3.4 per cont for

1)

Latin Amcerica and 3.8 per cent for the
world as a whole. For example, a 20-
foot container from Le Havre to Abid-
Jan cost as much as a 40-foot container
to Hong Kong and ook almost as long
for ) per cent of the distance. Hilling
questions the usefulness of the UN-
CTAD $0-40-20 Laner Code that reser-
ves ) per cent of the transportation
between two countiies dor either one
and feaves 20 por cent for others. He
argucs that some counuies in Africa do
not have the capaaity Lo transport 0
per cent of seaborne trade efficiently.

The African coastiine has nearly 150
ports, whereof 6 could be ermed in-
ternational. Port development aleag
the African coast often involves dil-
ficult engincering and s performed at
great cost. Hilling gives some examples
of on-going port rehabilitation projects
n Ghana, Somalta, Tanzania, Kenya,
Guinca, Mozambique, Nigeria. Moroc-
co, Mauritania and Namibia. These
plans will increase African capacity for
scaborne trade, but there is still a big
gap between supply and demand of
shipping and port services. (The Dock
& Harbour Authority, March 1990,
Pages 330-335).

Tourist submarine Moglyn, Japan's
first, was launched from the Kobe
Shipyard & Engine works. The 40 pas-
senger vessel has an overall length of
IR metres, is 3.5 metres wide and 3.55
metres high. Able to reach depths of 50
metres. Moglyn s currently being
operated on the shore of Okinawa by
Japan Submarine Tourism Co. Ltd. in
4 joint venture with five other com-
panics. (Sea Technology, January 109,
Page 74).

Switzerland will also get i tourist sub-
marine for use on Lake Zurich. The
lo-passenger. 12-metre submarine o
be built by Sulzer Brothers AG of Swit-
serland, will be able to reach depths of
100 meters. (Small Ships, April 1990,
Page 195).

The Blue Water Compuny, specialists
i suppori aad management ol
development of passenger submer-
sibles daim that the field of tourist
submarings s mijor growth arca in

the leisure industry. The total
worldwide revenue resulting from pas-
senger submersibles is said to have
doubled every vear since 1986, Blue
Water savs that there are large markets
for passenge - submersibles in the
Mediterrancan, Caribbean, Pacific
Occan and the Indian Occan.

The capital investment required for
a 4o passenger submersible is around
the USS 3.8 million mark, according to
the Blue Water Company. (Small
Ships, April 1990, Page 22).

Oceanautics International Ltd. was
recently set up in Jamaica with the aim
of building passcnger submersibles.
This company. cszablished with
Government support, will act as alicen-
sce for building a 62-passenger, three-
man-crew submersible (Occanautics
S-60) able to dive to 250 feet (83
metres) and designoed by Occanautics
of the UK. The Jamaican company will
act as an operating centre for submer-
sibles as well as a construction yard.
(Ship & Boat, July’August 19%), Page
15).
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