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A luxury ship built by technical essence of early days of twentieth century.
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Queen Mary

All weather, high speed, fuel saving, twin-body semi-submersible
ship, passenger ship of late twentieth century (Future Ships)
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Unwearying investigations and developments

Japan Ship's Machinery Development Association, estab-
lished in 1966 under the guidance of the Government of Japan
and the subsidy funds of The Japan Shipbuilding Industry
Foundation, has continued market survey and development
projects of ship’s machinery and oceanic machinery to this date.

During the past ten years, the total number of projects are
well over two hundreds, and many of them have been already
put into practical use.

The world wide depression due to the oil crises and at the
same time competition by air cargo transportation caused
decrease of marine transportation activities.

In this critical time, | have been investigating new methods
and programs to improve the marine transportation system,
tor example, design of marine transportation ships incorporat-
ing fuel saving, ship of new concept, and development of ship's
machinery which support future ship designs.

| would like to introduce here the future marine transport
system and the ship’s machinery which are presently being
developed.

It is my great pleasure and | firmly believe that these could
contribute to the marine transportation and the shipbuilding
industries of the world.

It is our intention to continue our efforts for investigation,
research, and development of the shipbuilding technology.
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Noboru Hamada
President

Japan Ship's Machinery
Development Association
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All Weather, High Speed, Fuel Saving, Twin-Bady Semi-Submersible Ship

The semi-submerged type catamaran is one of the
new unconventional ship types which has a potential
to play an important role in the fields of marine trans-
portation and ocean development in the next genera-
tion for its high speed performance, favorable sea
keeping qualities as well as availability of abundant
space.

For us to develop this type of advanced ship, exten-
sive researches have been conducted on hull form,
resistance and propulsion, seakeeping qualities, hull
structures, propulsion systems, motion control systems,
etc. Based on these researches, an experimental craft of
12 meters long has been constructed in 1977 and its
overall performances have been confirmed by sea
trials. {(Fig. 3, 4) The actual first vessel of SSC is now
under construction. (Fig. 1, Table 1)

The semi-submerged catamaran has a unique con-
figuration in which the lower hull constituting the
major portion of the ship’s displacement is located well
under the water surface and the upper structure over
the water surface is connected to the lower hull by
means of relatively thin stream-lined struts.

Because of this unique configuration the semi-
submerged catamaran has the following technical
features as compared with the conventional monohull
ship.

1 Superior high speed performance

Because of low wave-making resistance the required
power is much less than the conventional monohull
in the high speed range where the monohull resistance
tends to increase prohibitingly high with ship’s speed.

2 Superior motion characteristics in waves

Due to smaller water-plane area, the natural period
of motion is longer and the wave exciting forces are
smaller, and as the consequence the motion responses
in waves ordinarily encountered are much less than
those of a monohull.

The motion control fins can further reduce the ship
motions. Therefore, the semi-submerged ship will offer
a comfortable ride and reduce the damage to the
cargos.

3 Superiar ability to sustain speed in waves

Since the semi-submerged catamaran is less affected
by waves with the consequence of reduced ship
motion, the reduction of speed due to waves will be
much less than that of other types of ships and the
operating economy will be much improved.

4 Availability of abundant space

Because of the catamaran hull a much larger deck
space is available than a monohull ship of the same
displacement, and therefore, the semi-submerged
catamaran is suitable for carrying cargoes requiring
large deck area and cargo space. Further, due to the
box-shaped upper-structure above water the stowage
efficiency is high.

5 Higher efficiency in cargo handling and easier operation

Since higher freedom is possible in cargo space
arrangement for its configuration, a highly efficient
cargo handling system can be realized. The catamaran
hull also makes it possible to arrange a well at the deck
center, through which the miscellaneous equipments
can be easily lowered to sea or lifted.

The first S8C in the worid used in commercial
services is to complete in the end of 1979, This craft is
a high speed passenger ferry which is made of anti-
corrosive alluminum alloy and design wave height for
cruising is 3.5 meters.

Since the semi-submerged catamaran has these ad-
vantageous features, this type of ship can be effectively
utilized in both marine transportation and ocean devel-
opment ships, (Fig. 2}

Table 1 Principal dimensions of passenger ferry

Length (bp) 30.00 m

Breadth (moulded) 18.00 m
Depth (moulded) | 7.60m
| Full load draft | 350m
Service speed abt. 24 knots
No. of passenger abt. 430
Main engine high speed diesel engine
4050 HP X 2

Motion control 4 sets of fin stabilizer with automatic
system control system

'lﬁh‘llTSUl ENGINEERING & SHIPBUILDING CO., LTD.

Head Office: 6-4, Tsukljl 5-chome, Chuo-ku, Tokyo
Tel: Tokyo 03 (544) 3131

Telex: J 22821 MIT ZOSEN

Cable Address: "MITSUIZOSEN TOKYQO"

JAPAN SHIP'S MACHINERY
DEVELOPMENT ASSOCIATION
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. Principal dimensions
Length (bp): 11.0 meters

Breadth
(moulded]: 6.5 meters

Depth
(moulded): 2.7 meters

Design draft
(moulded): 1.55 meters

Ship speed
{max.): About 18 knots

. Hull material

Corrosion resistant aluminium alloy

. Main engine
4-cycle gasoline engine
200 HP X 2 sets

. Ship motion control system

Fin stabilizer with automatic control system

Fig. 3 Principal particulars of the experimental SSC “Marine Ace”
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Fig. 4 ""Marine Ace” at sea trial
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Optimum Ship Design That Meets Fuel Saving Requirements
— Ship Design Featuring 15% Fuel Savings —

1 To increase the propulsive efficiency by reducing the speed
of propeller revolution

— The whole world is challenging to this problem —

Fuel saving is the current topic in industrial fields of
the world since suffered from the Oil Shock. In the
shipping world, fuel saving was put in practice by de-
creasing the ship speed. But this method has not solved
the problem in essence. The best way will be developing
a basic plan to save fuel (to decrease the required horse-
power} without reducing the ship speed.

Development of bow arrangement like bulbous bow
has already reached to the limit as method to decrease
the propulsive power. Therefore, the concept to in-
crease propulsive efficiency by decreasing the speed of
propelter revolution has recently been high-lighted.

This concept was suggested by B&W in Denmark as
well as other shipbuilding countries.

Decreasing the speed of propeller revolution to
achieve maximum propulsive efficiency means a large
diameter of propeller requiring modification of the
stern arrangament.

And the reduction gear of planetary gear type will
be adopted as the leading part because the revolution
of diesel propulsion engine can not decrease its revolu-
tion under 100 rpm. The reduction gear with IMT
planetary gear which was developed as the large project
of Ship Bureau, Ministry of Transport since 10 years
ago and has been adopted for many actual applications,
will be fully utilized as a measure to reduce the shaft
revolution.

Fig. 2 Conceptual drawing of T-type stern

mstw ENGINEERING & SHIPBUILDING CO., LTD.

Head Office: 6-4, Tsukijl 5-chome, Chuo-ku, Tokyo
Tel: Tokyo 03 1544) 3131
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2 Concept of the advanced stern arrangement

{1) Summary of the advanced stern arrangement

The hull bottom rises gradually from after part of
midship to the stern to enclose the propeller like
tunnel. This idea was conceived by Noboru Hamada,
President, JSMDA, and a patent was applied for this
so-called tunnel stern. (Fig. 1 The arrangement of T
stern)

This advanced stern shape is able to improve the
water flow at stern of a full form ship and to house a
large sized propeller. (Fig. 2 The conceptual drawings
of T stern)

{2} Distinct features of the advanced stern arrangement

Comparing with a conventional ship, it has the
following special features.

a) Resulting from the less required power, the fuel

cost will decrease remarkably.

b) Resulting from the reduction of engine space and
fuel tank space, dead weight capacity or cargo
space will increase.

¢) Resulting from the simplified stern arrangement
with less curvature, cost of labor on hull con-
struction will decrease.

3 Ship model tests

{1} Tests in the circulating water channel

Tests were carried out to investigate the water flow
at stern of 2 m length model in the circulating water
channel under the support of the Ship Research Insti-
tute, Ministry of Transport.

The water flows of inside, outside and the boundary
district of the tunnel are quite smooth as shown in
Fig. 3.

Even at shallow draft, the propeller is always sub-
merged in water coming up alongside the tunnel wall.
{2} Propulsive performance tests with 6 m length model

Based upon the conviction attained from the test
result in the circulating water channel, resistance and
propulsion tests with 8 m length model (Fig. 4} to
investigate the propulsive performance were carried
out by the towing model basin. The test results have
verified the improvement of propulsive efficiency and
furthermore the reduction of hull resistance compared
with a conventional ship.

The propeller efficiency increases remarkably due to
both the reduced revolution speed and improved water
flow, but some losses in hull efficiency arises due to
the decrease of stretch of wake flow. However, this
stern arrangement has achieved in total the increase of
propulsive efficiency.

In case of such a new arrangement, it will be rather
difficult to estimate the actual performance from the
result of model test. But it will be possible to estimate
the actual performance by permitting the error in cor-
recting the scale effect of propeller wake.

r&d Head Office: -4, Tsukiji 5-chome, Chua-ku, Tokyo
Tel: Tekyo 03 (544) 3121

Telex: J 22821 MIT ZOSEN

Cable Address: "MITSUIZO0SEN TOKYO"
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Fig. 4 6 m length model
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