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High speed vessels for transportation 

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

I. Introduction 
The purpose of this artide is to gi'l;e a 
hrief introduction to the rclati\'Cly new 
licld ,lf high speed 'lies.o;cls. Lately. the 
attainahlc speed at sea for commercial 
purposes has increased from 30 + 
knots to 60 knots. The technology is 
developing very fast and new entrants 
arc frequent. Approximz•cly USS 2Ul 
million per year is currently ( IQll~;) 
spent on high speed vessel-; (HSVs) for 
d\ilian use, hut t::te potential is hy some 

.. its llS$ .:! hillion per year. 
The possihlc uses of the new technol

ogy arc many. for instance public 
transport in coastal cities. intcr-.:ity 
l·ommuter connections. day cruises for 
touri.<;ts and the transportation of time
critical cargoes. In particular, HSVs 
may pnwc to hccomc a \iahle alterna
tive to air transport. They arc also 
suited for use in areas where the exist
ing transportation infra-structure is 
weak. that is, where neither roads, 

Air Suppgrtgd 

railrways, nor airports t:xist to efficient
ly handle coa.-;tal or river transport 
demand-;. Rapid h.lat scnice may prn
\ide a flexible and low-investment al
ternative to expensive. and sometimes 
impractical, lanJ con.'ilrul.1ion. Such a 
sen-ice has, however. proved to be 
economically feasible even in areas 
with rclatin:ly g<llxl alternative com
munication. simply because it has the 
highest tran.-;port effidcncy. 

This article will provide a descrip
tion of the different technological con
cept-; used and a di'iCU.'i.'iion or their 
benefits and disad\·;rnt'lgcs. There
after, a di.'iCus.-;ion follows on the pos
sible u.o;cs of these ves.'iCls. Finally, there 
will be a brief summary of the market 
outltlllk for high speed ves.o;ck 

2. Descri~tion of 
technologies 

Several different concepts have been 
used in the pnxluction of high speed 

Air Cushion Vehicle 
(ACV) 

Surface Erfcct Ship 
(SES) 

Surface Piercing Foil 
(Hydrofoil) 

vcs.o;cls. The following i.-; a brief descrip
tion of these varieties of solution.-; and a 
di.<ieu.'i.-;iun of their advantages and dis
ad\·antages. Figure I illustrates the 
\-ariou.-; technologies. 

Air supported 
These vessels u.c;c prcs.-;urued air to lift 
thcm.o;clves out of the water and thu.o; 
minimi:1.c water resi.'ilancc. 

The Air Cu.-;hion Vehicle (ACV) 
moves on top oi the waves with no 
structure suhmerged. This leads 10 

minimal friction loss and wave making 
resi'ilancc. Titc ACV ha-; the potential 
of diminishing the effect of the sea-stale 
on motion charactcri.-;tics. but a scriou.-; 
problem ha-; pnwcd to be the engine 
\ihration and the noi.o;c from the fans 
u.-;cd to create the air cu.-;hion. 

The Surface Effect Ship (SES) partly 
utilize;; the ACV principle. However, it 
is a combination \\ith the catamaran 
concept, where the air cushion i.-; u.c;cJ 

Monohull 

Catamaran 

Small Walcrplane
Arca Twin Hcl 
(SWATII) 

Submcry,cd Foil 
(Jcl Foil) 

2laaia& 

. ... ~ 
Figure I: Different cnnccpl~ for hi~ speed ves!.cls. 

Mari11r fllllmtrial Trd111olo1.'V, No. 2, 1991 

Planing 
~mi Planing 
Air Lubncarcd 
flydroskin 

I 



Table 1: Fealures or various conccpls for high speed lransportalion 

.... lypr l'e5llltt q..udts 

'.\lonohull Dcadwcight 
OpcratlOll in high seas 
Costs 

Catamaran Dcdaru 
Stability 
I Soccd Dl!rfor.nance 

!.-W.-\111 Dcdaru 
'.\IOlion characteristics 

11)-drofoil Speed performance 
'.\lotion charactcnslics 

ACV Speed perfonnance 1n 
still water 
Draughtduring 

I """ration 

SF-'i Speed perfonnance 
Dcctaru 

to lift lhe vessel partly out of the waler, 
while the hulls arc somewhat sub
merged. One advantage with the SES is 
that it can be used al variable air pres
sures and even operate with total loss 
of air pre~sure. 

In terms of operating advantage, the 
SES becomes more plausible due lo its 
excellent speed performance in the 
30 + knots range. However, the power 
needed to main1ain operating air pres
sure at high loads becomes very expc~
sive at high displacements and the SES 
becomes les.~ feasible. Ira addition, the 
power rcquiremcnl and subsequent 
fucl-con.~umplion limit the range sig
nificanl ly. ACVs arc even less ad
vantageous al higher load~ due 10 the 
large execs.~ power needed ll' main1ain 
air pressure. 

Foil supported 
These vessels use dynamic water pres-

!'liqt81M..-HllK Crllkal .....-.rr for 
!iHTltt~ 

Propulsional rcsistan<-c no ... hc.ght 

Ocean-going Air pp 
characteristics forebody buoyan.1· 

()Qd.-.:ight Air pp 
Stabilitv 

Dcadwciglll Distance between foil 
Ocon-going and I.eel 
chaRClcristics 

Wift-c and wind Air cushion luks 
scnsitn.ity 
()Qd.-cight 
F..an!.C restriction 

Waft and wind Air cushion tuks 
scnsitn.ity Air pp 
Dcadwcigflt at full forcbody buoyancy 

l•WratlOft . 
sure to get a lift-up from the water. As 
the vehicle picks up speed, the foil 
receives increased prcs.~urc from the 
waler. This is used to create a fora; that 
pu.~hes the vessel up-wards. The resis
tance from waves and friction is thus 
reduced. While the air-supported 
vehicles u.~ static pressure tG ::rt the 
vessel, lhe foil-supported ones use a 
dynamic pressure to accomplish the 
!iame. 

The hydrofoil uses a foil that 'glides' 
on, or pierces, lhc surface. The hydro
foil has excellent speed characteristics 
at low load\ (al least in quiet waters). 
However, with incrca.\ing weight or 
speed the pressure on the foils in
crca.'iCS so much that this concept be
comes more costly, due bott: to 
structural integrity and loss of effect. 

On the jcr foil the foil\ are entirely 
submerged. This reduces resistance 
significantly, but these ves.~els have 

Table 2: Suggested relation.,.hip between !ipeed, displacement and concepl 

Displacement s~td (knots) 
(tonnes) ().~ 20-40 40-M 

fl.SOO ~onohull Catamaran s1:s 
~-WATII Hydrofoil 

SES 
S00-1000 ~onohull C.alamanin SES 

SW A TI I llydrnl'oil 
SES 

1000-SOOO Mono hull C.a1amaran SES 
~WAlll 

(Source: RyggJohnscn, 1988) 
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scwrc: stabilily problems in addilinn to 
those experienced by lhe hydrofoil. 
Comphcah:d, costly and slill inefficienl 
foil steering syi.tem.' ha\·e had to be 
implemented in order lo tn-ercomc 
these prohlcms. 

Displacement 
Displaccmenl ws.-;cls simply exploit the 
principles of Archimedes. wher;: the 
upward force equals the weight or dis
placed water - lhere is only a negligible 
Jynamic lift. Generally, displacement 
vessels show a superiority in potential 
payload but inferiority in water resis
tance. 

Mono-hull is lhe lraditional hull 1ypc 
used for all kinds of surface vessels, 
consisting of a single hull to prm.ide 
buoyancy. These shapes arc generally 
considered to be superior at large dis
placements and al low speed\. In lhc 
range from 20 to 30 knots 1he propul
si..-c resistance grows incrca.~ingly more 
rapid and so lhe usefulness of the m. mo 
hull diminishes in this range. ll is 
claimed that 40 knots is the upper prac· 
tical limit for displacement mono-hull 
ships (Graham, 1985). 

In the catamaran the buoyanq· is 
provided by lwo hulls. This solulion ad
dresses some of the problems or lhc 
mono hull- particularly motion char
acteristics. Also. e\·cn though lhc 
wetted surface is larger, the wave 
making resi.\lance is smaller on the 
i:atamaran lhan on the mono-hull. In 
addition, lhc calamaran makes il pos
sihic to increa.o;c th,· deck area cheaply. 
The ca!amaran ha.\ generally a higher 
construction <..ost than lhe mono-hull. 

The Small Water Arca, Twin Hull 
(SWATii) has almost all its buoyanq 
placed in two pontoons. These pon
toons arc connected to the vessel 
through 'thin' connections, which add 
little buoyancy and thus the motion of 
the SWATH will be les.\ affected by lhe 
sea-state. Even though this i\ the solu
tion with the largest wetted surface 
(and therefore largest frictional rcsis· 
lance), the wave making resistam:c is 
slight. The speed performance may 
therefore be .almost a.\ good as that of 
the catamaran. 

The main disadvantages with this 
concept arc the stability problcmli and 
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suhscquent payload limilations. 

Planing 
Planing crahs use the principlcs of 
dy-namil· lif1 ltl reduce the suhmerged 
part ol.1h1.: \es...;cl. Ho\111-c\\:r. in l·ontrasl 
1t1 the h\Jrofoil. planing l'l'afts ha\·e the 
fon·e t;ansmitteJ dircl11y lo 1he hull. 
The main disadvantageof 1his solulion 
i_._ 1ha1 1hc maximum en~ne power i." 
u...cd in 1hc lran.'iilion hc1wccn ·nurmar 
mono-hull hcha\ior anJ ·planing· hc
ha\ior. Thcrdore. cxccs.,en~ne power 
must he installcd purely for the sale of 
maling the ,-cs.-.cl plane. For this reason 
planing crahs arc mostly used for 
smaller lci.,.urc \esscls. 

Other 
HvCat. or hvdmfoil-catamaran is a 
h\~rid hased ~ma calamaran \lllith a foil 
~tween the 1wo hull'i. Apparently. tt:is 
tcchnolo~.'Y succcs.'ifully comhincs the 
hcst feature' of ho1h without l·om
pounding the worst. 

The wa\c piercing catamaran is a 
new Australian design where the hulls 
on the cal;amarans arc redesigned lo 
·cul thrnugh' thc waler rather than push 
ii away. This com:cpt seems lo hav.: 
1alcn the lead in the marlct for larger 
ferries. p;1r1icul.uly in the l"Jr-fcrry 
mar lei. 

The monostah eonccpl l".:s foils al 
th.: ;afl on a mono-hull in order lo in
cn.:as.: slahility. In addition. these foils 
ar.: used tu ahcr the angle of incidence 
in the water, enhancing the planing 
charal·tcristics of the crafl. 

Technological trend 
Motion characteristics arc particul;arly 
important when using high speed f.:r
rics to tram.port people primarily he
cau:-.c of th.: iir.porlancc of health and 
comfml nm .. idcrations, hut also for 
transporting cargo with a minimum of 
.Jam<1gi:. 

Tahle 1 lislsthc pro'sandcon'softh.: 
diffcri:nt lcchnological solutions. Tahk 
.? prc~nls the concepts in relation to 
the s(l>!cds and loads at which thl'Y arc 
perceived to hc advantageous. II must 
he MkJ thal 1hese tahles only give ii 

rough indication ,.f the .. uitcd lcch· 
nologics. Operating range and M:a· 
slillC ;ire lwo addi1ional imporlanl 

factors to play a role in the sclcl1ion of 
a concept. New hybrid cl1nccpts. lilc 
the Hy·Cat and the I neat (International 
Catamarans Inc.) wa\·c piercing 
catamaran. arc not accounlcd for here. 

Al present the largest HS\' in com
mercial u...c j_, the waw piercer with a 
lcnl.!lh of 71 metres and the ahilit\· to 
mo~·c at 4:! lnols. Of HS Vs con."ru~tcd 
or on order in I~. catamaran.' were 
I he most. compri.,ing almost 75 per ccnl 
oflhc market (Brett. 1988). 

The trend seems ltl he Inward" larger 
and faster ws.<;elc;. Howc\·cr. it is sug
~cslcd that the fom· market \llllll mainly 
;cquirc two categories of vcs...cl..: 
• 15- ~5 met res. carry·ing 511-~llll 

pas . ..cngcrs; and 
• 40-45 metres. carrying ]tlll-.itlll pa.o;

scngcrs. 
The main considerations to lake 

when evaluating HSVs in the fu1urc arc 
.. uggeslcd hy Holden ( 1'18'>): 
• l'e•;ds for higher speeds. 55-'15 

knob; 
• Low fuel consumption; 
• Large demands ,m comfort. mo1i,1n. 

noise and \ihralions; and 
• High rcliahility. 

Producers lend lo specialil"c in lypcs 
or \"Cssds. There seems lo he a 
widespread helicfin the indus1ry (aparl 
from Norway. Sweden. llaly and 
Australia) that the mono-hull has the 
most fcasihlc design hccausc of low 
cosls and superior hcha\iiour. In addi-
1 ion. se\eral other dcsigns. lilc SES and 
1hc hydrofoil, arc occasionally referred 
10 as technologically difficult (and thus 
more susccptihlc to operational dif
ficulties). 

However. producers in Norway and 
Swcdl·n arc on the move lowards SE\ 
;ind Hy{'al designs. It is thought that 
1h1· dnclopment of cheaper. lighter 
;ind more efficient gas lurhincs will 
make 1hc SES more competitive. The 
major prnduccr in llaly, Rodriguc1, 
seems lo have a steadfast hclicf in the 
heller seaworthincs.c; of the hydrofoil. 

The wave piercer, winner of a new 
spee<l record and the 'Blue Rihhon' 
hetwccn New York and London, is also 
considered interesting. particularly hy 
producer!'. in Australia and New 
Zealand. 
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J. Uses of HSV 
Cargo transport 

Pcrishahk goods arc an oh,·ious 
marlct for high speed tran.<iportalion. 
Wi1h a sufficiently large market. not 
ncccs.'\arily for lhc same goods or the 
same !'cographical localion. the inlrn
dul1ion of fa.'\I \CS.<;elo; is lilely to hring 
hcncfils. For instance. if meat. frl!il. 
and frc!'h fish can he shipped in the 
same ,-csscl. the llPilllftunilics ;uc 
manv. 

P~ri.,hahlc golld.'i arc mostly fresh 
fooJ_, thal cxhihil 4uali1y· reduction 
1wcr time. Examples or s.ich foods arc 
fresh fL<;h. p.trticular lindc; or fresh fruit 
and meat. The prnhlcm of decay is cur-
renal•.- addrcs.o;cd hv the seller through 
fasl ~hipmcnl. 1hn;ugh the use of pre
sen·a1 h·cs. or simply through price 
rcdUl1ion according lo loss of quality. 

Fast shipment over longer distances 
usually means shipping hy air - an cx
pcn;;iw alternalivc. For instance. fresh 
salmon from Norway lo the llnitcd 
Stales prcscn1ly go hy air al a rate of 
appmxima1cly trss 2 per kg. Air 1rans
por1 is also used for fL"h from l'ol,1m
hia and Costa Rica lo lhc USA. and 
from Alaska lo the resl of the country. 
Meal. for inslanl·c. is scnl from Argc:i
lina lo the Euwpean Community hy 
plane. 

When noting that frcsh fish is 
generally sold al a price al least lwic•: 
that of frotcn fo .. h ii hccomcs clear thal 
large saving.'i and increased volumes 
arc po~'iihlc 1hmugh 1hc use of fast ves
sels. Thi!'. i~ particularly true in warmer 
areas where refrigeration costs heeome 
large. 

The aim in the mark. ·11•f perishahle 
goods may he lo challenge the air
frcighl marlct for su,·h goo<'s (which 
from Europe In the Uniled S1;1lcs re
quire a freight rale of approximately 
USS 1..500-2,11110 per ton). In addi~ion. 
where road and railway !'.yslems arc 
dcticienl ,,r time-consuming. there is a 
good chance 1ha1 HSVs will he com
petitive. 

The vessels may go along routes 
where (I) !he numhcr of ports visited 
depends on whether there is cargo al 
the port; and (2) the route may change 
quite ra,.idly depending upon the 
longer lcrm nucluations in lransporla-

3 



tion demand'>. This justifies the utili1~
tit'n of ships where the speed is variahlc 
so that the operator can pick up cargo 
whae there is a demand and he free to 
plan the routes according to !he chang
ing patlems. 

Even though the volume from one 
sour<.-c is too low to justify a prolitahlc 
route, there arc three factors to con
sider that apply to most ini.tances 
(return cargo is. however. an importanl 
concern): 
• There arc normally several sources 

in lhe same geographical region. In 
Northern Europe producers or fresh 
lish arc for instance found in Nor
way, k-cland, the Fames. the Orkney 
island<;. Greenland and the Shetland 
islands. 

• Decreased prices and increased 
availability will most ccrlainly in
crease consumprion, thus increasing 
shipped volume. 

• Cargo can he mixed for one journey, 
i.e., shipping fro1cn and fresh fish al 
lhe same lime. 

Ferries 
Successful lransporlation or people 
and cars hy high speed vcs...cls is now 
moslly limiled lo Europe and North 
America. in addirion 10 isolared places 
in Ea'il Asia, in parlicular Hong Kong. 
and lhc Pacific. like the Hawaiiar, is
land<;. 

There seem.'> 10 he a gtxxl pos.'>ihiliry 
rhal HSVs will he increasingly 
employed in inlcr-cily lransportation. 
Wahl ( llJAA) suggests a current hrcak
even dislance or 75-100 miles helwcen 
HSV and commulcr aeroplanes. Wilh 
faslcr and more economical vessels this 
mcai;urc will incrcal\C. 

On iotraighl i;fretchcio ii appears lhal 
HSVi; arc nol '"ompctitive wi1h rai!, 
hU!ieli and cars. In olhcr wordi;, running 
·in parallel', HSVi; arc nol as cflicicnl 
as other mcanio of tranioporl. 

Thui;, HS Vi; arc hciol employed 
where road and rail condi1ions arc had, 
where mainland lransport ii; len~hy as 
compared lo 1hc sea way, where lraflic 
ii; congci;lcd, or lo and from islandi;. 

The !\Ca ii; hccoming an increasingly 
allractive vacalion large!. With increai;
ing weallh in Europe, people arc likely 
lo ioeck enjoyment at i;ca. A large num-
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her of mules exis1, hut only in a few 
places arc HSVs u1ili1cd. 

The counlrics around lhe North Sea 
have increasing!!' proanolcd lhc "Arclic 
experience". like lhc Norwegian 
"Hurtigruta'. The ships used now an: 
mos1ly slow and un-economical. and 
will prohahly be replaced by HSVs. 

The Bailie Sea has so far hecn quilc 
i;hcltcrcd from louri<;m. However. v.ilh 
rhe changes in polirical dimale and 
with 1he heavy population around 1his 
sea. the area will prnhahly experience 
fas! growing tourism. To \"arious is
l:md<;. for in.<;lancc < iolland and ()land. 
HSVs arc already emplo~cd as means 
for tran.'>port. 

The Mediterranean has heavy sea
going lraffic during 1hc lourisl season. 
For inslancc, the Greek L'>land'> have a 
high \iolumc or lourism where lhc only 
ahcrnali\·e lo slow ships is airhornc 
lranspml. Particularly in Circccc, hut 
also in Turkey, higher speed will forct· 
irs way inlo lhc market. Italy has already 
a well cs1ahlishcd syslcm or HSVs 
along ils coasl. 

Wilh increasing pressures upon 
puhlic transporlalion syMcm.'> in 1hc 
USA, ii is likely 1ha1 coa.'>tal cilics will 
move Inwards scahornc mass 
lransporl. A srudy for lhc US Depart
ment ofTranr.porlalion concluded lhal 
six oul of 13 areas studied showed 
ecor.omic fcasihiliry for HSVi; (for in
slancc, lhc San Francisco Bay area. 
New York area. Boslon area. a'ld Mi
ami). 

The prohlcm in lhc Carihhcan is lhc 
sca-slale. With a dcvclopmcnl towards 
vcsscis showing heller qualities in 
rough scar., HS Vs may prove lo he cfli
cienl in the Carihbcan. 

Mosl of 1he HSVs in lhc United 
Slates today arc used for transporting 
1ouris1s (sighrsceing and diving \·es
!>els). The marker seems appropriale 
for day cruises in, for inslancc, ( 'alifor
nia (San Diego. San Fram:isco). Florida 
(Miami), New England (New York and 
Cape Cod), the Carihhean (Bahamas), 
and Hawaii. 

The in1roduc1ion of HS Vs in Africa 
have mrn11ly come lo a hah due 10 
operational prohkms. HS Vs may how
cv..:r he: good allcrnalivcs to roads and 
railways along 1hc coa!.I where lhl·sc do 

not exist already. Road and rail nin
strucli,ln is wry cxpcnsi\"c comp~m;d 10 
lhc in\"cslmenls nccJcd for HS\" scr
\ices. 

Ri\"cr lransporl may he allrat1i\"e. 
prmidcd lhc dra!lghl is nol loo dl·cp for 
use during the dry season. 

Several or lhc larger cities in the far 
Easl and Oceania haw u1ili1cd HS\"s 
in puhlic transport for quite some time. 
Hong Kong. Singapore o:nd many 
Japanese cilics haw a well equipped 
network. The proJuccrs arc t·urrently 
mainly Japan and Auslralia. hut New 
Zealand. China anJ Soulh Korea arc 
now enlcring lhc indu.'>lry. 

For commulcr tranr.pnrt. thc focus in 
Asia v.ill prohahly he in Japan. the 
Philippines anJ around Indonesia. 
while tourist transportalion may he in
lc rc sling around the many island 
groups, for inslance, Hawaii. Fiji and in 
lhc South China Sea. 

Lillie has happ:ned in the HS\' area 
in South America. Some failed at
tempts have hecn made h1 inlw<lun: 
I hem on Lake Ti1icaca, and !>Omc more 
successful one:. around Rio de Jancin>. 

4. Entry into the market 
Markers where there i~. a domestic 
production of HS\'s arc \i;ry do!>cJ In 
foreign compctilion. Thu ... a new 
entrant ~ill need lo focu!> on the follow· 
mg: 
• lnvesligatc idcn1irying marki.:b 

where there is lilllc prospc.:l of an 
cflicicnl home industry (linlc anility. 
or experience, in ho;11-hui1Jing). 

• S1uJy the pllS!>ihilily or selling 11D lhl· 

domcslic markcl during the ~I art in!! 
phases of dcvclopmenl; and 

• Examine the pt1ssihili1y of c'IJh
lishing licensing agreements wi1h 
pnl<lul·crs that have large domc .. li<.: 

markets, for im.iancc in lhc l'SA. 
All in all, approximately 1.:n 

counlrics arc seriously involn:d in 
tn:ilding smaller HSVs. Jtowcvcr. 
Au<.lralia (catamarans), l1<1ly (hydro
foils), Jap;m (hydro:jetfoils), ;and :\,1r· 
way (calamarans. SF-'is) arc kaJcr~ in 
lhc field. 

It is clear lhat three impt1rlan1 l.i. · 
lor'> exis1 for coun1rics lhJI h;1vc a wdl 
Jcvclopcd USV induslry: 
• There is a large domcslic markcl; 

.\fam11· lntl1n1r1al T1·rl1111•l11j,,'\ . . \1• ' / 11<J/ 
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• The domestic mark.cl appears 
prolcl1cd from foreign compel it ion; 
and 

• There arc clements or subsidi1ation. 
The major part (approximately 80 

per cent) or HSVs arc operated in 
Europe and Australia. However. there 
arc growing markets in North America 
and in the Far Easl. 

Table 3 shows the most important 
producers and consumers or high 
speed vessels from 1956 to 1987. The 

• data arc gathered from Holden ( 1989) 
and Trillo ( 1987). 

• 

For the selection or 'high speed 
ferries' minimum or 25 knots and 50 
pas.-;cngers is used as a <..-ritcrion. Na
tions with more than ID crafts produced 
(by llJ87) arc listed. 

The most interesting observation is 
that nations with a developed domestic 
industry lend to be very protectionist in 
the llSV market. Thu.<;, it may he ex
pected that countries willing to enter 
the HSV market will close their domes
tic markets to foreign competition. 

Th..:rc seems to be a mlWC from East 
Asian (Soutlt Korea, Malaysia and 
China) producers to establish theirown 
HSV industries. Due lo their lower 
labour costs and often high produc
tivity, these nations will prohabl)· be 
able to produce cheaper vessels than in 
Europe, North America, Japan, or 
Auslialia. Thu.-;, other producers may 
compete on the hasis of: 
• Sheltered home market; 
• National subsidies; 
• Licensing; and 
• Keeping a technological edge. 

Sheltered home markets seem to be 
common for countries that have a 
somcwhal sizeable HSV industry. II is 
hard lo delerminc whe1hcr 1he induslry 
has grown due lo 1hc prOleclion, or vice 
versa. However, it is likely thal 
European builders will lose lhis cslab-
1 ishcd proleclion after 1992. (Of 
course, in lhc longer run other nations 
may be forced to abandon protec· 
lionilim as well.) A home markel will 
probahly remain importanl, though 
since a good parl of 1he dominance or 
domeslic producers in 1hc domcl'tic 
market is a mailer of preference for 
national goods. 

Na1ional sub~idics arc disappearing. 

Table 3: Tabular n:prcscn1a1ion or producers and consumers anlil late 1987 

("oanlry i"roHd Prod11ars SlllllllH In ¥ftlioa 
I numtocr produced l I forcimltotal I 

Aust.aha Ca1amaran (63) :-.;QEA (lnca1) 7/37 
International 
Catamaran Design 
(lncat) 

~onohu!I n.a. 

Bruit tl/11 

China !PRC> 2S/2S 

France ~._, hu1I (18) n.a. 10/17 

Gn:en: 23{'-3 

llonr.Konr. Catamaran ( 11 l A Fai II neat Uesir.n l n.rn 
halv 11,'drufoil (1-U) Rodrir.uez 11n6 

Japan ll)'drufoil (63) l!itad11 4/146 
C"a1amaran ( 181 Mitsui 

'\,>no;ay C~lamaran ( 102) FJCllstrand AiS 5:53 
Westamarin A/S 

Sl'S(IJ) Bmdrcnei\a 

Poland llill 

Sinn no re C..atamaran ( 11) n.a. n.a. 

Sweden Catamaran ( 15) ~arintclmik n.a. 
~ono hull (11) n.a. 

Turkev 10/ll) 

t: nitcd Kingdom Sl:.s.'ACV I lovennarine I .1d. &10 
Cuamaran Aluminium Shi~rs 

t:SA 111)-dmfoil (28) Doeing 6(1..J 

C:a1amaran (2.5) Sichols Dmthers 
1 \fono hull ( 12) n.a. 

Yueosla•ia ! 11'1 I 

Total I Catamaran ( 263) 2S companies; I:! cuun1nes 
Hydrofoil (237) 1 companies; 5 rnuntnes 

ISE.'WAC:V ( 156) 15 companies; IO < ounr ries 
'.\lono hull (81) ll companies: 10 c-ouniries 

(Source: Trillo, llJ87, and Holden, I~) 

• Listed counlrics owning I) or more HSVs. The lolal includes other countries 
a-; well. 

• The category ·hydrofoil" includes jet foils. 
• The calegory ·calamaran' includes SWATH. 

al lea5l in Europe, and will certainly 
become k~'i common after tm. 

Licensing or technology is qui1e 
widespread in the HSV market. Such 
licensing is particularly common with 
builders ha\ing superior technological 
know-how and good design traditions. 
fl is difficuh to sec whether lhe licensee 
only uses 1hcsc agrccmenls in 1he inler· 
mediate period between entry into lhc 
market and dcvclopmenl of in-hou5e 
design capabilities, or whether this is a 
comfor1ablc lon~·lerm Jl<''iition for the 
shipyard ... In any case, lhis is one 
mclhod of gelling maximi..I benefit from 
superior dc:o;igni; before competitors 
have caupht up wi1h lhcm. 

To ma1111ain a lcchnological advan· 

lagc c.tmpanies need to invest a good 
pan of lheir turnover in R&D and 
design. Marintck ( 1988) gives cxpendi
t ures in design for the U nitcd Kingdom, 
Norway, and Australia, where 1he share 
of lhe tolal co'ils are 15-20, JO, and 5-10 
per cenl, respectively. The same re(l<trl 
indicates that up lo 20 per ccnl of 1he 
1urnover is channeled to R&D. 
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General 

Over the horizon 
Cbnprr wa'~ pcMTr may he pos...,ihlc 
after a learn of engineers from Oueens 
U niversily of Bclfa .... 1. Norlhern Ireland. 
lesled a new wave power plan!. The 
plan!, lhe simples! yel ltl he presenled. 
uses approaching waws 10 generale a 
pressure and an oulward air-slream 10 
drive a 1wo-way declril· gcneralor. 
However. receding waws general!.: a 
vacuum and an inward air-slreilm, 
re•.-ersing the gcneralor. The air-drin:n 
lurhine generalor produces clel1ricily 
whil·hever direction of ilir-flow. The 
pilol plan!, localed al lhe Scouish is
land of blay, L'> expected lo prnduee an 
a\·erage of 40 lilowalb. 

The unique feature wi1h this power 
planl i:o. lhal ii L'i technolo~~il·ally rcla
li\'Cly simple. ii can he placed in a 
\·aricly rf environments and unils l·an 
easily he added hased on local demand. 

The EC ( Euwpcan Communily) 
Commi.-...-.ion ha.' fur the firs! time in
duded wave power among allernali\e 
energy sources earmarked for research 
funds in 1991. Norway. the Uniled 
Kingdom. India and Japan ha\'C also 
commiued new funds.( lntrmational 
Hrrald Tribunr, 21 Scplcmher 1'1111.) 

l\tarinr biotrchnt"":logy h;is hecn iden· 
lified hy Japan a!. a pos.<.ihlc ha!.is for 
economic growth in the :!Isl cenlury. 
The Japanese Ci1wernmen1. industry 
and academe have joined forces 10 

posilion themselves a!. wor!d leaders in 
marine hiolechnoloicy. Twn or three in
:o.l it utes to he crealed have hccn 
promised 2'1.H hi Ilion Yen (l 'SS ~Ill 
million) over lhe next decade hy !he 
Japanese Ministry of Trade and In
dustry (MITI) ;ind :!4 industri;il 
partners. Furthermor~. the Ministry of 
Agricul1urc. Forcslry anJ fisheries 
(MAFF) and !he Science and Technol
ogy Agency arc moving lo huild new 
facilities and support research. 

The 24 induslrial parlncrs, including 
Japanese companies in pelrolcum, 
sled. liquor, food, chcmic;il. consrruc· 
lion and ship huildin~ induslries came 

logcther in 11.18..'< .o form a consorlium 
for es1ahli.,hing 1he Milrinc Biolechnol-
1~ lnslilule Co. Ltd ( MBI ). (Sta Trch
nology. Man·h l'l'Jll. Page 78) 

Conferences 
11ar ()ft'sbon Trchnolngy Confr~ntt 
tOTO and Exhibition will he held in 
Astrodom;iin. T cxas. l lSA. h-'> ~fay. 
111'H. Fasl sea lransporlation i~ lhc 
theme of a oinfcrcnce heing organi!.C<l 
in NuNa~. named Fas! ·•11. lo tx· held 
al the NoN·cgian lns1i1u1t· of T cl·hnnl
,~~ in Trondhi:im. 17-21 June 111'11. 

The lopil·s arc cxpn·h:d "' include 
dc:o.ign. con.,lrul1ion and opcralion of 
high :o.pced ve~~ck propulsion. safely. 
scak.:cping and lransport economii.:~. 
Further informalion may he requi:,ted 
from: 

Fasl ·111, Department of !\brine 
Technology. N,1rwcgian lnslilulc of 
Tn·hnology. 7!1.l-t NTH-Trnndhi:im. 
Norway. 

1hr Sttond lntrmational (ban Trch
nology Congrrss llOTCI i:o. tu Ix· held 
in Cilasgow. Sco1land. trK. ll'l-.:!llJune. 
19'11. The discussions and lcchnical 
papcr:o. arc ex.peeled lo focus ,,n the 
·halance· hc1wcen ncean ~race 
dc\·clopmcnl and utilitation and ocean 
rnm.ervalion. Possihlc topics include 
n:ncwahlc cncrgy, li\ing ilnd non·li\·ing 
rei-.ourcc~. w;i:o.lc managcmcnl. ~pace 
ut ilital io1 . .'t ran!.porlal ion. environ
mental as!.cs:o.menl. and ca!.C slmlie!. 
1hal rcflecl lhe halanCt" hclw1.:en 
de'liclopn1en1 and con~ef\·ation. 

Further informalion may he re· 
qucslcd from: 

IOT(' Or~;ini1ing Commillt:l'. '' 
Royal l'rcsccnl. Cila!.gow Ci_, 7SP. 
Strathclyde, llK t1r S1ra1hdyde 
Regional Council. Bu:o.inns l>e\·cl
opmenl unil. :!II lndi;1 St reel. < ila,~ow 
Ci:!4PF. trK. 

Soddy of Naval Archltrch and 
Marinr Enginttrs (SNAME) 1991 An
nual Mrrtlng and lntrrnalional 
l\laritlmr Expmltion lo Ile held at lhc 
New York Hillon Holcl, New York. 
USA, B-16 Novemllcr, 1'1ll. 

Transportation 
Nrw fut catamarans arc hcin~ 

Mari11r lmJ1mrial Trrl11rolo~·. No. l, /'>'JI 
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Jcwl,1pcJ in Norwa~·. Th\." ~ri\."s of five 
~ 1-ml"ln: n·ssel-. is JesigncJ to carry 711 
pas...,enga-. 11r ~\·en tonnes of cargo 
anJ three tonn\."s 11f fuel at a speed of 55 
L.nots in 11ne melr\." waves. B\."hinJ the 
pn1jel1 ar\." CPS Dri\c AS 11f Oslo anJ 
husincs...,man J\irgen Selmer. The ws
sds arc to ~ pniJun:J in series \\ith 
the same ha,ic Jed: slru\."lure. t.1 which 
\\ill~ aJJeJ superstructures for ferry. 
excursion. l·untaincr trar.sport. luxury 
yacht 11r milita~ anJ niastgu;;rJ ap
plil·ation-.. 

CPS argues that the J\."sign·s c11m
hination of high speed anJ low draught 
\\ill open up new markets anJ ""com
pletely l·hange th\." pattern\ 11f transp.1r
tation an1unJ thc "'rn lJ."" Exampks 
induJe long distance ferry routes in 
,·11un1ric' like lnJone .. ia anJ container 
Jdih·r~ Jir,·,·t t.1 1he sh11re in are;1s 
\\h\."n· 1hcre an: no handling fa~ilities. 
ffast hrry lnlrmational. June 111<>1). 

Pa!=e 9.1 

A on- spttd rrcord b' a commercial 
l·rart was set for the tran,·Atlantie 
n1ute bcl\\ccn :\\."\\ York anJ Bishop 
Rod 111 En~bml by an Inca! (lntcrna-
11.•nal Cat;1marans lnl· .. Au,1r;1lia) 
w,1\e pincin~ c.1tJmaran. the SeaC:at. 
11,,,..-r,pc·c·c/ ( irc•at Britain ,·owrcJ the 
.\JOI mile" in three Jay,. sewn hours 
;mJ ~.i minutes. yidding an ;1wragc 
'rn:J 11f .\S kn•'''· At 1-i ml·trc' in 
kngth and ~h m.:tres in tx· .. m. lhl· s,·;i
( • •• 1 j, Ill•( .. nl~ lhc \\UrlJ", lar~·>I 
,:;11am.1r;1n. flul ;1l.;11 !hi.'. firs! ,,f 1hi-. ,itl.'. 

, .1p.1'1k 11f ,·.arryin~ car- ·" wdl ·'' p.1-.
,_.n~n' 

llon·np1·1 d (ir, at Rritai11 w i II flc 

i••im·d "' tw" 1•ther Sc;1C'.1r... '" takl.'. 
'"·er Ch.mnd traffic from thc h11\cr
nafls (.1ir c11,hi1•n \csscls) u,cJ hy 
fl1werspl·eJ "' f.1r. ,.\,idc frr•m hi~hcr 
c1pa1·it\. lhl.'. ncw \e.;<;ds will nff.:r .Ill
\ .1n1.1gc' in rl.'.dUl'cd 1·nl!inl.'. noi,e ;inJ 
vihr;1li1•n ·'' wc:ll a-. g11od .,.·aL.eeping 
;snd ,,;,hilit~. The el'11n11mics11f1hc S1·.1-
< ·.1b i, .11"' .llh;1n1ai.:r11u"' al .t \'ll'\I nr 
I :s~ l'i.4 million pa ,cs,d. Iowa 
m.1in1cn.111n- c11,i... and a ~uh~lanlially 
hcll1 r fud c111n11my than the 
hllwr.-r ;1f" 

The 'w .1( .11 i .. rq.~ardnl hy nun) :1s 
wry pro 111.i- ing fpr I h,· ru1 Ill\.. ;rnJ I n,·;11 
j, 11p1im:-.ti1'. Th,· company h.I' ;1lr,·aJy 

pntdul·cd designs for wa\'C piercers of 
lllll metre"' or more. intended to ha\·c a 
capacil~ of around ~Ill pa.<;...;cngcrs anJ 
-"Ill cars.(l\farinr Enginttn Rrfi"°. 
July 111<>11. Pages 14-15.) 

Eight "nnrpir""rs ha\'C alo;o ~en or
dered hy Tl'il Shipping. including four 
M-mctrc ,-e,.,.<;els l·apahlc of carr~ing 
JOO pas.o;cngcrs and fltl cars at l"rUising 
spccds of up to J5 knots. The additional 
\'CS.<iels will ~ piclcd from a selection 
of M. 71.J and I.JI metres "ith a capal;ly 
or 31kl-81ltl pa. .... .,;cngcrs anJ ti0-1711 cars. 
(Small Ships, Jul~, Augu."'t 19<Xl, Page 
5). 

A nonl ship stabilization systrm has 
~en pnl\idcd for the _H metre fer~· 
Monostah. The result ,,f co-operali11n 
~t"ecn l'anlcri Na,·alc R1tdrigue1 of 
It.tty anJ Dornier and Dculschc 
Aen•space company of Cicrmany. the 
\fon11-.tah C•'nl·ept i.; said to~ sui1ahk 
for fast ferries when~ high ~peed. pas
senger l·11mfort and high dlil·ienl-y arc 
priorit~ rc~uin:mcnh. Thi.: mono hull 
w,.,.-;cl i-. !iued "ith two ·hydrofoils· and 
al·tiY;1tors that will diret1 the foils to 
ortimil'e stal-ility. Furthermore. a con
trolled lift 'Y"h:m at th..: slern is ~id to 
offer i:\l'dlcnt roll stahility aml help 
redUl'C Jrag. gi\ing Monostah a maxi
mum nui•ing ~peed of .'\5 1::ioh. The 
ne~ l'•lnl :pt may gi\e a r ..:w ht10"'1 to 
1he prnmota' ,1f m11n11 t.ull" for f.1:-.1 
H"~sds. ~'.\larinr Enginttrs Rrlif"', 
April 111'>11. Pag,· 5h.) 

'\lagnl'th· Hydrodynamic: ( 1\1H0) 
propuf,ion, for dec;11k' a 1heorclic;1I 
11pportunity .. tr,· n.•~ ht:coming a prac
lil·al 1'n1.·. Thi: l "S Ocparlment nf 
Encrf!('- Arg11nni: "-'ati11nal 
1.ahi>r.1111r~ is 111 perform test~ 11n 
MHD. aimed .11 rem11\info? all mo,ing 
p.1r1' nl thc pr1•pul,ion "~'tem. rcduc· 
ing I he n1•i'-l· Ind .ind inc re a sin~ 
rdi.1hility. MHO"or~' iu the foll1•\\ing 
w.1y: Sl ,1\\akr cnler' .1 dul'I ;mJ i' lhe 
mnlium for .m dc1·tril· lidJ, .t lidJ 
made r•"'il>k h~ lhe ... tlinity 11f the 
water A m.al!Ol'lir lidJ is proJucnl hy 
:tn ck1 tr11· n•:n!nt•t ~urrounJing the 
dud. !hu, •:xatin~ a force on thr \.\<,tlrr 
;rn.f 'jd•in{ it .. 111 nf tht· d11,·1 

Th\· em•r!!l':1r.- ,,f -;up.:rn1nJu"111rs 

\fun111• l11d1HfflcJI 1 n ,,,,, ,,, .,.. ..... \'11. ' ''"'I 

haw incited Sl"\·cral initiati'\·cs in the 
field. and ·hot" superconductors may 
male the svstcms cconomicall\" as well 
as tcchnoiogicall~· frasihk.- Al the 
present. MHD s~·stcms arc ,·cry ineffi
cient Jue to the enormous power 
needed to produce the magnetic field-;. 

Among sc\'Cral commercial applica
tions. the possihility of u.-;ing MHD. 
which may hccomc \irtually soundless .. 
in propelling marine hiological re
search "·csscls stand" out due to lhc 
need for minimal Jisruptio'l lo under
water life. (Sra Tttbnology. January 
1990, Page 71 ). 

l\IHD is also in focus in Japan, where 
a 150 Ion ·Jisplaccmcnl \'Cs.-;cl propelled 
with MHD was laun..:hcd. The ex
perimental \'Cssd has a propulsi'\·c 
force ,,f total lti,OIXI Nc"tons and is 
cxpc.:ctcd to achicw speeds of eight 
knols. E\'cn though the dlicicnq•ofthc 
prnpul'iion system is ,·er-y low and the 
weigh! to-power-ratio '\·c.:ry high. the cx
perimcnlal craft is cxpccted to ~ cru
cial in ~aining knowledge.: in practical 
use ofMHD. Thc Japanese \·esscl is the 
lirsl one to he entirely powered hy 
MHD. (!\larinr Enginttrs Rnirw,July 
l'l'>ll. P;ige Ill). 

Still in Japan. the shiphuilJcr Mit
suhishi Hl'J\} lnJus1rics (MHI) has 
recci\'cJ an order for a 2tkl-pas.-;cngc~ 
craft 1ha1 aim" lo diminalc pilch anJ 
roll. the main causi:s of scasiclncs.'i. 
Thi: passcn;_~cr c;1hins 11f this :!t1 . .:'i metre 
cr;1ft arc -.cparak.t fr,1m the hull to 
isol.1lc.: thc.:m from wave m11li11n ... The 
cahin, arc arrangl.'J 110 hydr;iulic 
c~·linJns .mJ univer'i.tl joints mounted 
on the m<1in hull. The ship's w;i'\c oscil
lotlions ... arc ;1utomalically sensed and 
thc hyJraulil· 1·ylindcrs .. ,·ti'\alcd hy 
c11mpt1tl·r ciintrol 111 J.11npcn lhe mmc
m1·n1-. .101,I 111 m;1in1;1in th,· 1·ahins on a 
Incl plane ... (!\larinr Enitinrus 
Relirw, June 111'>0, Pager.;. 

Solar propuMon? The C icrman 1·11m
p.1m s~,fe<.· in collithoration with •he 
Cinm.1n \1ini,lr~ nf Rl.'.•l.'.arch anJ 
(),·vd11pmcn1 .ind the Kun,lanl' Hi1oth 
Sc.:ho.11 ar,· w11r~in~ 1>n a Jc.:~ign for a 
'm;1ll ,,,f;ir p11\HrcJ •raft. Solar 
propul,ion is alr1· .1dy impkmcntc.:d in .1 



7 . .:!-mcln.: lcsl t'loal. Korona. l·apahle or 
achic\ing a speed or h.5 knots \\ilh a I) 
m:? solar cell area and Ill 12-V hattcrics 
in series \\ith a capa.:ity or lll5 Ah. 

Although the tn·hnology fur marint: 
solar propul'iion remains on a small 
scale, the potential exisls for solar ener
gy lo fill an auxiliary role on larger ,-cs
!it:L'i. Particularly in area.' close to lhe 
Equalor lhe solar l·ell propulsion may 
he fca.'iihle - e\'Cn more SO with lhc ex
pel1eJ lowering or prices or such l·ells. 
(Mari~ Enginttrs Re\itw. Fl·hruary 
l'llJO. Page :!X). 

Safety/environment 
A IH'W syslnn aimed al preventing small 
\·es.'iCL' from capsi1ing. lhe Scahas.s s~
lcm. is heing lesled nn sc\·eral \·cs.'iCls. 
Se ahas.' COilSisls or a !iCries of huoyanl-y 
hag." lined around lhe ws.<;els. In lhe 
C\"Cnl or danger of a l·apsi:te. lhe 
huoyanl·y hags l·;in he inflated \\ilh 
hclicm \·irtually inslanlaneously. lhus 
slahiliting lhe wssd. 

The syslem l·an he used for smaller 
vcs.,els. like fishing ves.<;els. as well as 
larger lransporlalion n:sscls. like Ro
Ro (Roll-on - Roll-off) ships. Se ahas.' 
I.Id. of thl· llK claims that lhe sysh:m 
increases inlacl slahility hy 500 per ecol 
and dam;1gcd slahili1y hy as mul·h as 
5.1100 per cent. The h;1g.' an· made from 
nylon or kcvlar. dqx:nding on their 
si1e. (Marine Enginttn Rn-iew, July 
l1l'Jll. PaJ!e .:!7 and Augusl 111'10. P;1ge 5). 

Two inventions have heen palenled in 
~orw;1y. proposing alternatives lo 
douhk hollom hulls in nil-lankers. 
Arter the Exxon Valdct al·cidenl in 
Prin<:e Williams Sound in Al;1ska 
1ougher rq~ulalinns have hecn i.npk
ml·n1cd in the llnilcd Stales requiring 
;1 ph;1sc-in of douhlc holtom hulls in 
tankers serving lJS ports. signilil·antly 
innea.'iinJ! hull conslruclion cosls. The 
im.-cnlors contend lhat l·hc;1pl·r ways 
cxisl lo prevcnl dis;islcrs lik1· Exxon 
Valdct happening in the future 
One rnnl·epl. IDB (imaginary douhlc 

hollom). involws the u'e of spn·ially 
lrealed seawa1er in lhe lanh. Sin1.:l' oil 
has a ,pe,·ifi1.: gr;wily less than ,e;1walcr, 
lhl· waler phase will lie on the hollom 
of lhe tanks. prnvidin~ a ·plug' in l'as1.: 
of lank rupture. One year\ supply of 

the chemical is estimated 11'1 cost l?SS 
ltlll.lltlO hut additional c'pen.-.cs \\ill he 
incurred in modir~ing exi.,1ing ws.-.cls. 
Fur1hermore. ·:argo capacily m.ty he 
rcdun:d hy a.' mul·h as Ill pcr cent 
The other inwntion is called thc oil 

spill rccowry system (OSRS) and 
cnahles oil to he sakly collected in a 
large fahric nmlaincr in lhc event of a 
spillage. In lhc cvcnl or a grounding or 
collision. lhe oil collcl1ion container is 
launched ovcrlhe side nrthc wssel and 
oil from I h1.: damag1.:d lank.' may he 
pumped into the nmlaincr. The syslcm 
is 1.:s1im&llcd lo msl llSS l.IKlll.llOtl. 
(Marine [n~inttr.; Review. Augusl 
I 'l'Jll. Page h ). 

Pr.,mising Swnlish tests \\ilh a new 
wa1crspray sy~lcm In fighl engine room 
fires may pnxlul·c an aherna1i,·c In l."X· 

isling fire-fighting methods. l'urrcnl 
mcl h1xls include { '(>.:!and I talon gasc'\. 
hoth damaging lo human s;1kly. low 
pres..,ure foams which arc only cfrCl·liw 
in local fires and high-cxpan .. iun foams 
lh;11 would prohahly ~uffocall" peoplc 
present in lhc room. Tcsl•"hnw1ha1 lhc 
walcrspray syslcm will nol damage in
jured crew. while damag1.: lo lhe electri
cal syslems will he minimal. "'The 
cxpericnl·c can he likened In hein!! in a 
wry heavy downpour or rain ... (Marine 
Enginttrs ReviN. Augu.sl l'l'lll. Pagc 
I:!). 

IMO regulation!>. MARPOL 7.l17X. 
Ann1.:x V. dealing with disposal into 1hc 
s1.:a of g;1rhagc gcncraled ahoard ships 
is the mosl recenl IMO requirement lo 
he implcmenlcd. The rcf!ulalions cs
lahlish 'lril·, conlrolo; 11\'er such dis· 
posal. parlirnlarly in ;1rcas dose 111 the 
shnfl· and even more sn ;n ·,pCl·ial 
ar•·as'. The IMO Milrinc Environment 
C'ommillec has iden1ificd lhc Medi
lcrrnncan. the Hh1ck Sea, the RcJ Sea 
and lhl· Arahian C iu!f as "lll'h ·.,pccial 
;1rca.,'. Wi1hin these ;1rcas. lhl· di'
charge of ;inylhing hul food w;1Sle j, 

prohihi1ed and in any 1·i1sl' no disl·h;ir!!l' 
is allowcd wil hin I:! n;ml ic;,I miles from 
land. (Lloyd's Ship ManagC'r, Marl·h 
1'1'10, Pa~c 41>). 

Propulsion 
A hydrm1talk tran!lmis!tlon, p.ir-

licularly r1'1r USC in highspecJ crarls. has 
heen Jn-eloped hy lhc Swis.' company 
llydrnmarine in n111junc1ion wilh 
l"anlni Na\·ali R11dri!!Ue/ or Italy. The 
new S~'Slcm. uscd in SI 1me or Roc.lriguct" 
hydrofoils. u1ili11.:s fluid with wry slow 
flow (ll.115 ms) and high prcs.,urc Cup 
lo 2..'\11 har) lo lranskr power from en
gine In propeller. Among lhe se\·1.:ral 
ad\'anlagcs lo :ising lhis system rather 
l ban mn·hanical ur hydn xl~mamic ones 
;ire the 4uick transfer of engine power 
h'll••n1ue: it remo\·1.:s lhe propeller sh;."· 
and its assoc.:ia1cd hearing.., (nitiG1l 
enmponcnls ohhc propulsion sy-slem): 
it redul·cs lhc site of the enginc needed 
lo driw the s~-..1e111 and il rcdul·cs noisc 
and \ihralion from lhe propul'\i1'ln sy-..
lcm. In addi1ion. l11ss ,1f cfrcl"l is mini
mited due to the slow llow of liquid. 

The new lransmis,ion. ll"'ll·d on a 
R1xlrigue1 hydrofoil. lead lo a 511 per 
l·cnl n.:dul·lion of timc required 10 gcl 
nn the foils. Furlht:rmnre. lhe maxi
mum specd incn:ased from .l-1 lo .\'\ 
knol'\ \\ilh the same cnginc. (t"ast t"erry 
International, April 1'1'>11. Pages ;!•>
-~I). 

WalC'rjl'ts. Ion~ f11un1J In he inclfi•:ient 
as propulsion in n1mmcn·ial \cv-.els. 
arc inneasingly n1ming into fnl·us ;1.., 

heing v1;1hlc in high speed \'l'"eb. 
These \1.:s.'el' generally operall· in ;1 
region hc1w1.:cn .:!5-40 knots. Thu ... 
while in the speed r;inge of 15-.:!ll knob. 
cxpericncc has shown a propulsive cf. 
licicncy of 511 per cenl. ;md ahoul 711 per 
l·cnl hclwcen 25 and -Ill knots. KaMc
Wa. the m;iin m;muf;ll'(Urcr or largl' 
walcrjcts, hclie..-c' th .. : the market for 
walerjcls can only innL'ilSl' and lhal lhl· 
power r;mge will he cxt1.:ndcd from lhi.: 
current maximum of 14.111111 hp. KaMc
Wa already has pn1jcl·ls ;1imcd :11 
produ<.·ing units up 111 1110.0110 hp. 
( Marinl' t:nginttr!> Kl'view, May l'l'lll. 
P;,gc .\7). 

Thl' t:urod)·n was lurbinl', in dl'Vd11p· 
ml.'nl hy parlil·ip 1nh frnm Norwa~. 
Swcdcn and Fr;mn.: in ;i El IRFKA 
proJ!ramml'. is lo he lc,led in sprinJ.! 
1«1'12. Thc l'nJ!inc prnmiscs In he a l·h;il
lcngl' for hiJ!h speed dind<. and cxi,1-
ing J!ilS lurhincs in nropclling fas1 
vo'el'. II i' s;1id lo have ;1 \cry high 

lr,furi111· /111/1111riul frrl11111l11g\', .Vo. :!, IW / 
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lhl'rmal dfo:icm.-y due "' a high prc.:~
sure ralit' ;md high firing tcmpc:raturc.: 
n1mhinl.'d \\ilh high indi,iJual rnmpn
nenl dliciencic.:s. 

Eurndyn \\ill rl'portl'dly haw a fud 
consumption that j_, .~l pc:r n:nl lo\\c:r 
than ;:urrt·nt mt,dds of c.:qui\·alcnt 
(lO\\er. Furthl'rmt,re.11 \\ill wl'igh Hl-1:' 
per t:l'nl t'f a lightwl'ighl dicsd l'nginl' 
\\ith thl' s.1mc.: output anJ will txcupy 
ahout ::!0-::!5 pt:r l·l'nt ,1f thl· c:nwlopt· 
spacc rl'quirc.:J h~ tht: Jil·..,cl. Other 
hcnclito; induc.k a l.iw noisc kwl anJ 
liulc \ihration. hoth impnrtant fi:alurc ... 
in i:nginl' ... for fast \essds. ( \larine [n

ginttrs Re,·i~. \fay 1'1'111. P•tgc .\:' aml 
August 1'1'111. P;1gc.: ~). 

A Dnf diesel engine fur !l'c.: unJc.:rwatc.:r 
is hcing de,dopcJ tiy l'ns,\urth Deer 
St.'a Systems !...td. The: main new featun: 
1,f the prnptN:d sy..,tcm .. ·\RC iO. i~ th.11 
it uses a prc.:ssurc·l">Jl;m'-·t:d c.:xh.susl 
sut>-systl'm that aJdn: ... st: ... th.: pr.•hlcm 
11f p.1wt:r l,1ss Juc.: tu high wah:r prt:'· 
'url' at the: ga' outki. Thl' c.:xhausl 
l!•t..,t:'. rathc.:r lh;m hem!! t:mittc.:d Jirn·t
ly to ihl· watcr, art: ·wa ... hl·d· in a c.:ham 
l">l'r \\ith sc.:awata wh,·rt: pressure.: is 
nm1r,1llc.:d. The: ..,ool. !\( h gases anJ 
other c.:nmp.mcnt:. arc: thc.:n nushc.:J mt11 
the o;ca thr,1ugh sc.:a wat.:r conrrol ,·al
vc .... The: deaned cxhau ... r is rc.:l·ydc.:d lo 
the engine and mixl·d \\ilh oxygl·n ;mJ 
argon from on-hoard sh·rage tanko;. 
ARCiO. according h1 Harn:y F11\ 111 
( ·o-.worth Ltd .... I.end ... i1 ... df f1•r tN: in 
.1 numhc.:r of 'il!nific.:anr l·ivili;rn <ipplii.:;1· 
ti111.s. It can h..: uwd cffil·il·ntly in 
mannc.:J and re: motel~ ·1pa;1tl'd under· 
w;cll:r \"i;hic.:ks. indudinl! Al;\·.., 
IAutonom1•u~ l:ntlnwakr \\:hid,·,I 
anJ RO\.., I Rrm11tdy Opn;1tcJ 
\'ehil·k,I. in\"11lvi:tl in unJerw;1ll:r 
npaati110s ...... This i~ due 111 ih rom· 
pad sitl' and i1s ri:bliH· int·~p..:nsi\c· 
ne..,s. tSra Tuhnology, April l'l'lll. 
P;1gl'' 2•1-:H). 

An off-ct•nl,.t' propdlt"r in the· \\<•rid, 
fir~I 1.irg~· llU';•n ~~PIO).' \..:"\'' \\;1, 
rl'n:nliy l.rnnt·h·:d h•. :Ill· '\r.I\. l ·.,r 
pnr.11wn ol .lap.111. lh1· :l•"' d, 'il~n '' 
nw ;in I Io I a k ,. a J" .1111 a!~ l" "I .1 

ph,·1111111cn.111 Iha! 11111il nl!w h .• s '"lcly 
hr,·n .1 pr1•hkm: I h1· f.,r m.11i{ln1•f bile,· 
vnrtin·, cin h111n '11k. ,,1 lhr knl .111d 

lhl' suhsl'qucnt inc.:rea~ in hull-resi..;
tanl'l'. By :•Ial·ing thl' pmpclkr off-
1xn;rl' ( 13 metres) to starhoar<l anJ 
ll'lting it wtatc dtlCk\\isc. a greati:r 
quantity ,,f counter-clockwise flo'Aing 
water \\ill i:nter thc prnpc:ller. thus in
acasing c.:fficienc~. It is expected that 
thc new desi~ will cut fuel costs hy 
a html lTSS 75.0lltl per vc.:ar on i ::! 
\oyagl's hc.:twei:n Japan and Australia. 
( St'a TrchnololO. Januar~• t•)'){l, Page 
"?_\), 

lmprond engine performance and 
rcducc.:d maintenanl·i: an: said to result 
from use of the: XPCL fuel additi\'C. 
Rl'cl'nl comparisons of engines run 
\\ith this uppt:r q·Iinder fuel oil additi\'c 
\\ith tho ... l' run without it show a quite 
rcmark.thk dilfrrence - the daim is 
rhat thl' lud additi\·es douhh: an 
l·n~in.:"s • •rx:ratin~ pcri.xl. Whik "''r
mal 1'r.:r;11in~ (ll'.ri11Js f,,, the: 7)11 hp 
engmc wnc l11JMIO h11ur .... thc en~r.e 
using XPl'L was 11pcnc.:d after 1-'.-kll-I 
h.mr anti wa ... said lo he ioun<l in nccl· 
knl u10Jui1 '" Thl· manufacturi.:r of 
\J'('l.. ('onsenation Systems of thc 
l.' K. daims thal thl' hrndits arc similar 
with l;ugc.:r l'ngincs t'.lan the 110c tested. 
(Marine Engineers Revi~. fchruary 
l'l'XI. Page: :!II. 

Communication 
Thr global positioning system 1gpsl, .1 
..,(Mll'· ha,ed ,,11cllik na\'igati1m S}stc.:m 
under dnd11pmc.:nt hy the l S Depart
mlT.I 11f Ddrnsl', will have ful! lwo
dimcnsional n~\c.:rJgc for r.1;irine and 
\UrLtc.:l' nJ\ 1~•11 i1•n a\'ailahk hy i:arly 
ncxt y.:•tr. Al prcsc.:nt, CiPS gi\'cs hc
twn:n 12 .snJ ts h11ur~ 11£ ·u:-.ahlc' 
co\cragl'. •.uiij~.-t 11• lol·ation of the 
u,.,·r. The: ncwt!1·-.d,1pmcnt will1:nsure 
2.i h.1urs of l'o\l.:r;1g~. a mctjor step 
Inward~ the ullim;ili: p.oal of full thrce
tlimcn~ionill rnvcr.1ge in mid-JIN.t 
Fully Jl0 \d11pi:.l. C ,p:-. will ht.• ;1hlc 111 
prn\'iJi: an <Kl"Urac.:y of I:'\ metrei;, hul 
thi:rc .ire ialh ,,r limitin1~ l'iviliJn .. , .. 
1 ur;1l.'j II• llkl mcir.-~with ;1 'l:'i to•ISpl'r 
n:ni ('nnlid<'llll' lnc.:1. l !\l1trinr l.ote. 
April i'l'ill, P.s~'.l' 4~J. 

A low cost IW-~ 1, \01id In hc a\'ail.1hlc.: 
fr111n C'11111rn11::i,.1111.:i~ &. "1l'.1.11rl'
n11·n1 Tr.hn.•l111:1r' I.rt! .. UK The')' 

tems, RADA( ·s DPS SOil and DPS S~l 
differ fr,,m t•!hn' in I hat .:umputalion..; 
art.' pcrft•rml·J h~ the unih r .1thcr than 
hy an e'.l.1l'rnal n;.i\·igati,,n nimputcr. 
which i ... nnrm;1lh thl· Gt!ol'. The: DPS 
SOO is a '.'\ingk u ... c.:r unit whcn.:;.i:-. DPS 
S::!tl is J multi u-.c.:r '~"tc.:m. Thl' al·
.:ur.1l·i.:s arl' .. ·urn:nrl~ s;.ii.t h• be 25 
metrcs in nurmal ( iPS m•llil'. ilut hctk·r 
than fiw mctr,·,. CFP ( rircular error 
prnhahlc I in Jiffa,·n1ial m11dc P11..,i
tion uptJJtes 1•no.: i;\cry '.'\i:n•n.t. I Dock 
& Harbour ..\uthoril~. \fay 1'1'111, Pagl' 
29). 

Electronic na\ii?alion S)stt·ms arc: 

undl.'r strad~ J;.·h:l.1pmcnt l ·"1:r Pl1'l 
lni:. of Auhurn. \tJ'saehu".:lh. l :sA. 
arc offering ... ystl·ms wher;.· thl· main 
purp.lsc.: is to pw\"idc a r.:al-rimc dis
play on a 'ncen Ill th.: ,._.,,d·, pt1'ition 
.1gains? a lull .. -..1.,1.1 1•llil.·i;1l .-hJrt The 
;.:hart... .!r.: Ji!-'.il11;.:J lr.im paptr ;.·hart... 
and ... t1•r..:J 11D .1 .;,101pal'I Ji-,•. l·ap;1hk 
of c:.,ntainin!! -:'O maps. Th,· 1>p•:rJti1r j.., 

anlc lo /0\!111 and !\l:fllll th;. 111.tp .... anJ 
1 .. i:ari.,n. h1:arrng .inJ 'P•"<'d o\c.:r 
~~ri 1 unJ .111.: tli ... pl;.i\ed. Till' ,j..,lcm. 
'Charin:!\·· .. c(•c.:pts inf11rrn;1tion frnm 
"lurt·cs sUl. h ;1~ Lor.m-( ·• < iP\. Jci:~:a 
and Omega ;rnJ 11t h.:r n;I\ igation 
dc\i~·cs, <1n<l m 1~ ht.' uscd 111 Jri~'- ,·1 

autopilot. (l.lo,·d'!> Ship \tanager, 
April 1'1'XI. Paf!c.: 51 ). 

INMARSAT. the lntrrr. :ional 
\laritimr Satellite ( >rganizarion, plans 
tn aJtl 1ine ~atclliii:. incrc.1..,in!! thc 
numhc.:r IP four. hy lhc: enJ of l'l'ltl. This 
will fill !:tar' i:urrl'nll~ '"·xi.tini.: in tlw 
i:u\'cragl· ,,f mi,1-\onl: Amt'rtl".I itnd 
the eastl'rn Parilil C kr.1n. 1 St'<' Ttth
nolOJO, h:h~11,1n 1 "'ii. l'.s)!l . ..,71. 

Thr rigrl '( 'hartna\ • d1<trt plotter i., a 
nl·w na\"i!!Jli11n,il .1iJ th.it ,(or.:, 
dcctrt1nil d1.1r1~. ,·n,1hling tht· h11;1t 
11WnLr !1!11,i. ~ .111 t·;nh,·r p;1th ·,h,•\\ thl 
• ·urr, nl l11t·.11 i ... 1: .md pin! I h. I UI urt' 
.t1ur,,· Tn.: .mil h.1' thl· ;1bil:1~ ti' 11111111 
1n on p.1rl!11.Lr rn;•rin .•. , .iri.! 111:1h·· 

;1\ .: il.1bk • 1 •1 ;d 111t·1 .>!r. •und. r1111r·,l' 
11\n ~r.1t111d. (1>nl•lllr, 01111! d.-pth t•m 
111ur' ·1 h_- -r.rnd.1rc:i,nl ,·h.1ri.. ..r,· 
avaibhk L •r ·o1r1 ;:.illv t'\ l'f\ Cl HHll r" 111 

rhl' w,11 Id. 1Small ~hip ... \bv .hsnl· 
1•>:10. 1'.1g.· ,,,, 
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Notebook 
Hong Kong 1s ... d hi huild a su ... pen-.i.m 
hridgc l11ngn than an\· other in the 
\Hnld. With a n:ntral span of IA2J 
mctn·s the hridgc will mnnn·t thc l.an
tau Island and lfong K,ing bland ;is a 
maj,ir part nf a new lran'll\irtati.m in
lr;istrm:turc. Thl· hriJgc "'ill carry ti +- 2 
lanes of I raflil· and ;1 high spel·d r;iilw;iy. 
Thl· l·ntirc H1•ng K.mg 1rans1"!i1rta1ion 
Pfl'!!rammc. whil·h indudcs a new ;1ir
port ;ind cxriansinn of p.irt f.tlilitics. i-. 
cxpe:tcd to oist l 'SS lti. "\ hillion. (The 
Dock & Harbour Authority. M:m:h 
l'll>il, Pages ."\U-.\1..J.) 

The A.'iian lkvelopment Rank cADBJ 
h;i' appnncd a l '.SS :!85JIOO 1cchnical 
a-.s.;istann: grant lo Kirihati (Oceania) 
for ;m inter-island 1ranspo1 I develop
ment stmfy. The study "'ill analy ... c the 
demand f1•r intcr-is!and lr;1nspor1 ... cr
\ices in Kirihati up to the year 2005, 
pr.:pan· npliuns lo meet this demand 
and rnirw lhr rnun1ry·s inkr-island 
tariff s\o;ll'm. (Dock & Harbour 
AuthPrit). hnuary F,·hruary l'NO. 

P;1ge ~" 1). 

Sensitin ca11eoes. like frui1. fresh fish. 
wine and highly relinL·J prndul·ts may 
be pniln.:ted hy using an ;11m.1 ... phn,· 11f 
nitnigen during tran,porlalion. The 
nitrngrn is u ... ed to displal·e ox:;gen the 
main contributor towards food· 
dl·IL"rioration and a main n:aclanl in 1h.: 
rase ofnammahlc or corro ... in· l·arg11t:'i. 
The nilro!!en may he producnl from 
rhc Cllj.!inc cxh;msl )!ase~ hy rcmming 
If:!<> ;tnd ('():! and Jirl'l·tin~ the 
purilicd g;1"c" ll\'er the rargo. Other 
methods nisl if very hi!!h purity is 
needi:d, indu,ling ahsorplilln or sekl·· 
Ii\(· pamc.11ion from the ;iir (almos
phcrif air ,·11n1ain' 7X per 1·cn1 
nil n ~er.) I hrou~h n;1 · mbr;tnl''i .tnd Ii 
q11dadi11n 1di-;1illc1ti11n. lk\'.i:\.:r.1hol· 
m1:th0Js n·quirl· more ··xll·n,i·.-; equip· 
mi:nl. (l.loyd"s Ship Managt'r. J;rnu.1n 
l'l<HI, Page .\<1) 

.\frlran ~t'abornt" lradr i,.., ;11 ":r.ling I•• 
I );1vid I filling, .. ufkrini: fr11111 hi~h r;ill"., 
and indti,·i·:ncy. In l'>x\ lrl'lf!hl d1ar
gr' l·on•.1i1111l'(I 11. \ pn crnl 11f !hr 
val Ill' of imporh. Ti 1 ... l'• inl r .1 .. i.-J with 
''-'• pa n·n1 for A'ia. X..J per n·n1 for 

l!I 

Lalin Amcril·a and 5.8 per cent for the 
world a.., ;1 wh11lc. For example. a :!tl
foot n'nt;1inn fwm l.c lta\Tc lo .\hid
jan cost as much as a ..Jtl-foot nintain.:r 
to Hon!! K11ng and look almost as long 
f,,r -'II per n:nl of the dislann·_ Hill;ng 
quc .. tions the u ... dulncs.o; of the lfN
l TAD -111--111-:!0 Liner l "odc that rcscr

\e" ""' per l·cnl nf thc: transportation 
hc1w.:cn two oiunt. ic"' for either one 
and ka\e .. .:.'II p.:r n:nt for others. He 
ar!!Ul'" t h;it '< mw n iur.u ic .. in Afril·a d•l 
lllll h;i\·c: lhe ,·.apanl\ ~,1 lran ... purt .itl 
per l·cnt of sl·ab..1rnc trade dficicntly. 

The African n1asliinc h;is nearly 150 
P' •rls. wh.:reof ti() niuld he termed in
t ern:11 ional. Pl•rt dc\'c:lopment alr;ig 
lhc African n1asl often invol\'CS dif
ficult engineering and is performed al 
!!real t:ost. Hilling giws some examples 
11f 1•n-going p.lrl rehahilitation projects 
in ( ihana. Somalia, Tan1ania. Kenya. 
< iuin.:a. M1vamhique. Nigeria. Moroc
co. Mauritania and Namihia. These 
plans "'ill increase Afric:-n capacity for 
'eahorne tr;idc. hut there is still a hig 
gap hctwccn supply and demand of 
shipping and p11rl scnicc!'I. (lbe Dock 
& Harbour Authority, March 1990, 
Pages .HO-.H5). 

Tourist !<iUbmarinc Mo~lyn. Japan's 
fir .. 1. wa ... launched from the Kobe 
Ship~ard & Engine works. The 40 pas
.. cngn \"es .. d ha .. an overall length of 
IX.1> melrl' ... is .b metres 'tl.iJc and .l5'i 
mctrc .. high. Ahk lo reach depth' .if 50 
m.:tre ... !\.toglyn is rnrrently hcing 
11pcra1cd 1in the 'hon: of Okinawa hy 
Jap;tn Suhmarinl· Tourism Co. Ltd. in 
a joint \cnlun: with live other com
panies. (Sea Trchnol1w. January 1'11lO, 
Page 74). 

Swifurland will al:>11 gl'I a 11111ris1 suh
m;irinc fur IN' .111 Like Zurich. The 
lh-p;1'sl·n~n. l.' mrlrl· 'uhmarinc lo 
he huih hy ~1111,·r Br. •I hn . ., AC i of Swit. 
inland. will lw ;1hlc lo rrotrh depths of 
llMI llll'lrrs (Sm;ill Ship~. April 1'>'>0, 

""~·· I 'i) . 

Tht> Him· Walt>r ( 'ompitny. ,.pi:riali.,h 
111 'uppnn ;111d m;1naremen1 11f 
1kn-lop11w111 ,,f p.1 .. :,en~er ~uhmer· 
,it>k, 1 bim rh.11 lhl' lidd of lcmrisl 
">Uhmotrin1" 1• .• 1 111;1jor ~'.n• ... lh arc;1 in 

the leisure iradustry. The total 
worldwide r.:n-nuc resultin!! from pas
senger suhmcrsihlcs is .. aid to haw 
douhlcd cv.:ry year ... ince 11>Ht1. Blue 
Water says that there arc large markets 
for passcng1 : suhmcrsihlcs in lhe 
Mediterranean. l'arihhean. Pacific 
(kcan and the Indian Ocean. 

The capital investment required for 
a ~' passenger suhmcrsihlc is around 
the USS 3.8 million mark, acwrding to 
th.: Blue W:,tcr Company. (Small 
Ships. April 1'1'10. Page :!:!). 

Oceanautics International Ltd. was 
recently set up in Jamaica with the aim 
of huilding passenger suhmcrsihlcs. 
This company. cs:ahlishcd with 
( io\'crnmcnl support. will act as a licen
see for huilding a ti:!-pas.<;enger. threc
man-crcw suhmersihlc (Oceanautics 
S-flll) ahk to di,·c to 250 feel (It"\ 

metresl and dcsib'T'ed hy Occanautics 
of the UK. The Jamaican company will 
al"t a.<. an operating centre for suhmcr
sihlcs as well as a rnnslruclion yard. 
(Ship & Boat, July,'Augusl 1'11>0, Page 
15). 
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