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SIMULATORS 

A. Bridge witii outside view 

B. Bridge Instrument 

Simulator 

C. Vessel Traffic Service 

Training Simulator 

1. Compass and steering unit 

2. Radar (witfi ARPA) 

3. Cfiartroom 

4. Decca 

5. Telegraph! 

6. Doppler log 

7. RTF 

OUTSIDE VIEW SYSTEM (1970) : Shadowgraph projection system. 
Field of view: 360° horizontal, +25° to - 1 5 ° vertical. 
Resolution: 2 arc-minutes. 
Position accurracy: 6 arc-minutes 
Brightness: 10 Lux. 
Fog: variable visibility range. 
Bridge size: 6 X 4 m. 

INSTRUMENT 
SIMULATOR (1976) : Bridge size: 10 X 4 m. 

Wide range climate control. 
GRAPHIC DISPUW 

SYSTEM (1983) : Panoramic view. 
High resolution graphic displays. 
Field of view adaptable 90° - 240°. 

In all systems a great variety of bridge equipment is available as there are: Compass, 
Telegraph, Rate of turn indicator, Decca, Radar (with ARPA), Doppler log, etc. 

MATHEMATICAL MODELS : Standard available VLCC, containerships (2nd and 3rd 
generation), bulk carriers, LNG carriers all at various 
water depths and of various sizes, single and twin 
screw versions and diesel or turbine engines. 
Other models on request. 

SPECIAL EFFECTS : Wind, waves (swell), current, bottom and bank suction, 
mud, passing of ships, tugs (max. 6), backing. 
Combined and interactive use of 2 simulators. 
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SIMUI-ATORS AND THEIR USE 

In ttie manoeuvring of ships the human operator plays a dominant role. It is found that 60 -
80 % of accidents with ships are caused by human failures. A manoeuvring simulator makes 
it possible to incorporate the human behaviour into the experiment. Furthermore a simulator 
can be used to change the human behaviour by training the navigator in handling ships in all 
kinds of situations. 

Three factors are important for a good simulation: 
- Mathematical models 
- Visualization 
- Analysis of results 

As MARIN is one of the leading institutes in hydrodynamic research the use of good 
mathematical models is assured. 

The three simulators MARIN has available i.e. the outside view, the instrument and the 
graphic display simulator guarantee that the most adequate and cost effective solution can 
be applied. 

Research concerning simulators and especially navigational research for port and fairway 
design needs the analysis of the test results and its interpretation. As the human factor in 
such 'man-machine-environment' systems plays a dominant role statistical analysis 
techniques are used. Statistical here means that, based upon random tests, a well-founded 
judgement about the probability of the occurrence of certain events (bottom contacts, 
exceeding channel limits, etc.) is possible. MARIN's many years of experience with this kind 
of research and analyzing techniques stand for good and reliable results. 



COMPUTER NETWORK 

V A X 
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C D C 
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1. Concentrator for 6. Mainframe for batch-

terminals and computers processing 

2. Process computer 7. fvlainframe for interactive 

vacuum towing tank processing 

3. Process computer 8. Supercomputer 

vessel traffic simulator connection 

4. Computer for database 9. 48 Kb/s network link 

applications 10. 72 Kb/s network link 

5. Concentrator for 

terminals and computers 

Items 5 t/m 10 are managed in cooperation with two other research 

institutes. 
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PERIPHERALS : 50 Interactive terminals. 
Card reader. 
Line printers. 
Tape punch. 
Drum plotter. 
Drafting machine 1.80 X 9m. 
Digitizing system. 

CONNECTION TO 
MEASURING FACILITIES : On line: VT, VTS. 

Magnetic tape transport: DT, BT, HT, ZT, GT. 

APPLICATIONS : Mathematical modelling of hydrodynamics. 
Geometric modelling. 
Statistical treatment of experimental data. 
Signal processing. 
Ship- and propeller design. 
Resistance and propulsion calculations. 

Computer generated output 

of semi submersible. 



DESCRIPTION 

The windforce dynanometer is based on the principle of the free running test. The advantage 
of this approach is a short testing time and direct available test results. 
The test set-up ensures that every run results in a realistic sailing attitude of the model. The 
towing force is applied in the same place and direction as the wind force. To realise this the 
dynamometer is equipped with two servo systems which govern the horizontal and vertical 
carriages. 
The command signals are obtained from the lower transducer which measures the mast 
torque and the longitudinal force in the mast. These forces are kept zero in accordance with 
the actual full-scale situation. 
The gimbals provide the additional freedom required to allow the free-running, realistic 
sailing attitude to be attained. 
The upper transducer measures the drag and lift forces. 
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DYNAMOMETER INPUT 

DYNAMOMETER OUTPUT 

Model dimensions 
Carriage speed 
Yaw angle (0.1° resolution) 
Rudder angle and trim tab angle 
Mast position 
Trim angle 
Heel angle 
Drag force 
Lift force 

MISCELLANEOUS 

The dynamometer is connected to the data acquisition system of the towing carriage: it can 
also be used to study, e.g., the effect of waterdepth. 



iAKEEPlNG BASIN 

10. 

11. 

12. 

Workshop 

Working pond 

Beach 

Carriage 

Sub-carriage 

Auxiliary carnage 

Wave generator 

Wire mesh package 

Wave generator motor 

Support piles 

Rails 

Pit(4.5 x4.5m, depth 3.5 

m below basin bottom) 

DIMENSIONS 
CARRIAGE 

TYPE OF DRIVE SYSTEM AND 
TOTAL POWER 

MAXIMUM CARRIAGE SPEED 
OTHER CAPABILITIES 

100 m X 24.5 m. 
Manned, motor-driven. 

Ttiyristor type power supply, 4 X 5 kW. 
4.5 m/s. 
Optical tracking system mounted on sub-carriage 
inside the main carriage to extend the measurement 
range. 
Auxiliary carriages to accommodate models of large 
offshore structures. 
PMM equipment. 

WAVE GENERATOR 
CAPABILITY 

WAVE-MAKER TYPE AND 
EXTENT 

BEACH TYPE 
WAVE MEASUREMENTS 

CURRENT 
WIND 

WATER DEPTH 

Regular and irregular waves. 
Wave period 0.7 - 3 s. 
Wave direction 180 - 270 and 0 - 90 deg. and any angle 
in between. 
Wave height up to 0.3 m (significant). 

Flap type, on long and short side. 
Lattice on circular arc plates. 
Portable electric resistance type wave probes. 
System being developed. 
Generated by portable fans. 
Adjustable between 2.4 and 2.5 m. 
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INSTRUIVIENTATION : Data recording on magnetic tape and/or UV paper strip 
ctiarts. 
First analysis on line by PDP 11/23 computer. 
Number of channels: maximum 64. 
Number of samples: adjustable. 
High speed film and video recording equipment 
available. 

MODEL SIZFRANGE : Model length of 2 - 4.5 m for moving objects and up to 
6 m for moored objects. 
Floating structures of any kind, size depending on water 
depth and wave conditions. 

MODEL TRACKING 
TECHNIQUES : Self-propelled ship models (steered by autopilot) and 

floating objects are monitored by optical tracking 
system. 

TESTS PERFORMED : - Resistance and self-propulsion tests of ship models 
in waves. 

- Oscillation (PMM) tests and tests in waves with a 
restrained model to determine the hydrodynamic 
coefficients. 

- Launching, installation and sea transport tests of 
offshore constructions. 

- Tests with moored or fixed objects to determine the 
motions and loads due to waves, wind and current. 



CTIO 

NCONVENTIONAL MARI 

3 -HIGH SPEED BASIN (1 

11 10. 

11. 

Workshop 

Working pond 

with sluice gate 

Beach 

Main carriage 

Sub-carriage 

Auxiliary carriage 

Wave generator 

Wire mesh package 

Compressor carriage 

High speed carnage 

Rails 

DIMENSIONS : 200 m X 4 m. 
CARRIAGES : Manned, motor-driven main carriage (a). 

Unmanned, jet-driven liigh speed carriage (b). 
TYPE OF DRIVE SYSTEM AND 

TOTAL POWER : Thyristor power supply, 210 kW (a). 
Driven by waterjet released from pressure vessel at 350 
bar (b). 

MAXIMUM CARRIAGE SPEED : 15 m/s (a); 30 m/s (b). 
OTHER CAPABILITIES : Air-lubricated piston connection between model and 

carriage. 
PMM equipment. 

WAVE GENERATOR 
CAPABILITY 

WAVE-MAKER TYPE AND 
EXTENT 

BEACH TYPE 
WAVE MEASUREMENTS 

WIND 
WATER DEPTH 

Regular and irregular waves. 
Wave period 0.3 - 5 s. 
Wave direction 0 -180 deg. 
Wave height up to 0.4 m (significant). 

Hydraulic flap type, on short side. 
Lattice on circular arc plates. 
Portable electric resistance type wave probes and 
servo-controlled wave probes. 
Generated by portable fans. 
Adjustable between 3.5 and 4.0 m. 
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INSTRUMENTATION : Data recording on magnetic tape and/or UV paper strip 
chart. 
First analysis on line by PDP 11/23 computer. 
Number of channels: maximum 64. 
Number of samples: adjustable. 
High speed film and video recording equipment 
available. 

MODEL SIZE RANGE : Ship model length 2 - 5 m. 
Floating structures ranging from 0.2 to 3 m. 

MODEL TRACKING 
TECHNIQUES : Air-lubricated bearings w/ith potentiometers for 

resistance tests on fast displacement ships. 
Model fixed to high speed carriage for very fast 
(planing) hulls. 
Optical tracking systems for moored objects or 
self-propelled ships. 

TESTS PERFORMED : - Resistance and self-propulsion tests in calm water 
and in waves of models of ships and high speed craft. 

- Testing of hydrofoils at high speed. 
- Seakeeping tests on high speed ships. 
- Launching, up-ending, installation, template mating, 

and critical wave tests for offshore platforms. 
- Stability tests for offshore structures. 
- Oscillation (PMM) tests and tests in waves with 

restrained model to determine hydrodynamic 
coefficients. 

Tests in waves witii a higti 

speed stiip. One of a family of 

fiull forms, studied in a joint 

program witti tfie Dutch and 

U.S. Navy. 
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AVE AND CURRENT 

BASIN (1965) 

1. Actual measurement area 

2. Wave generator 

3. Wire mesh package 

4. Beach 

5. Pit (diameter 3.1 m, 

maximum depth 2.3 m 

below tank bottom) 

6. Laser tracking device 

7. Monorail carriage 

8. Working pond 

9. Control room 

DIMENSIONS : 60 m X 40 m. 
CARRIAGE : Monorail, unmanned towing carriage witii controlled 

model release for manoeuvring tests. 
MAXIMUM CARRIAGE SPEED : 2.5 m/s. 

OTHER CAPABILITIES : Sub-carriage inside actual measurement area to 
extend range of optical tracking system. 

WAVE GENERATOR 
CAPABILITY 

WAVE-MAKER TYPE AND 
EXTENT 

BEACH TYPE 
WAVE MEASUREMENTS 

CURRENT 

WIND 
WATER DEPTH 

Regular and irregular waves. 
Wave period 0.5 - 3 s. 
Wave directions 0 - 90 deg. 
Wave height up to 0.3 m (significant). 

Flap type, on long and short side. 
Lattice on circular arc plates, adjustable in height. 
Portable electric resistance type wave probes. 
Speed 0.1 - 0.6 m/s overfull basin width. 
Direction 70 - 90 deg. or 250 - 270 deg. 
Generated by portable fans. 
Adjustable, maximum 1.2 m. 
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INSTRtJMENTATION : Data recording on magnetic tape and/or UV paper strip 
ctiart. 
First analysis on line by PDP 11/34 computer. 
Number of channels: maximum 64. 
Number of samples: adjustable. 
High speed film and video recording equipment 
available. 

MODEL SIZE RANGE : Ship model length 3 - 6 m. 
Floating structures of any kind, size depending on 
water depth and wave condition, usually between 
0.2 m for buoys and 4 m for ships. 

MODEL TRACKING 
TECHNIQUES : Two laser beams automatically track the model during 

free manoeuvring tests. 
Optical tracking systems for moored objects. 

TESTS PERFORMED : - Ship manoeuvring tests (turning circle and spiral 
tests) in calm water and in wind, waves and current. 

- Feasibility manoeuvring tests in/near harbour 
entrances, beaches and other obstacles. 

- Tests to determine motions, mooring loads and loads 
on moored or fixed objects due to wind, waves and 
current. 

Semi-submersible early 

production concept. 

Displacement about 22,500 t. 

Offtake tanker 50,000 TDW. 



iHALLOW WATER BASIN 

1. Working platform 

2. Beacfi (removable) 

3. Carriage 

4. Sub-carriage 

5. Wire mesh package 

6. Wave generator 

7. Pits (each 3 X 3 m, depth 

2.2 m below tank bottom) 

8. Working pond 

9. Walkway with rails 

DIMENSIONS 
CARRIAGE 

TYPE OF DRIVE SYSTEM AND 
TOTAL POWER 

MAXIMUM CARRIAGE SPEED 
OTHER CAPABILITIES 

220 m X 15.8 m. 
Manned, motor-driven. 

AC Thyristor power supply, 4 x 1 5 kW. 
3 m/s. 
PMM equipment. 

WAVE GENERATOR 
CAPABILITY : Regular and irregular waves. 

Wave period 0.5 - 3 s. 
Wave direction 0 -180 deg. 
Wave height up to 0.25 m (significant). 

WAVE-MAKER TYPE AND 
EXTENT : Flap type, on short side. 

BEACH TYPE : Adjustable in height, lattice type. 
Portable electric resistance type wave probes. 

WIND : Generated by portable fans. 
WATERDEPTH : Adjustable, maximum 1.15 m for calm water, 1.0 m for 

wave tests. 
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INSTRUMENTATION : Data recording on magnetic tape and/or UV paper strip 
chart. 
First analysis on line by PDP 11/34 computer. 
Number of channels: maximum 64. 
Number of samples: adjustable. 
High speed film and video recording equipment 
available. 

MODEL SIZE RANGE : Particularly equipped for inland waterways push-boat 
and tow configurations. Overall length of 26 m and 
total beam of 5.5 m is the largest as of yet tested. 
Manoeuvring tests (zig-zag, PMM), model length up to 
8 m. 
Floating structures and mooring arrangements 
depending on water depth and wave conditions. 

MODEL TRACKING 
TECHNIQUES : Objects are tracked by optical system. 

TESTS PERFORMED : - Manoeuvring tests, zig-zag tests, stopping tests, 
PMM tests for determination of manoeuvring 
coefficients for input of the manoeuvring simulator. 

- Resistance and self-propulsion tests especially for 
shallow water and/or narrow channels for ships and 
large push-tow fleets. 

- Seakeeping tests with measurements of motions, 
wave loads and added resistance in waves for 
self-propelled ships. 

- Behaviour of vessels in waves during beaching. 
- Oscillation tests and tests in waves with a restrained 

model to determine hydrodynamic coefficients. 
- Tests for moored and fixed objects to determine the 

motions, mooring forces and loads due to waves and 
wind. 
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TUNNEL (1941) 

Modified 1979 

1. Test section 

2. Thrust and torque 

dynamometer 

3. Propeller motor 

4. Axial flow impeller 

5. Impeller motor 

DESCRiPTION 

TYPE OF DRIVE SYSTEM 

PROPELLER MOTOR 
WORKING SECTION MAX. 

VELOCITY 
WORKING SECTION 
CHARACTERISTICS 

PRESSURE RANGE 
CAVITATION NUMBER RANGE 

Vertical plane, closed recirculating, variable speed and 
pressure, deaerater. 
1.48 m Diameter fixed pitch four-bladed axial flow 
impeller, thyrister controlled, 220 kW, 1200 rpm 
(impeller 300 rpm). 

Thyrister controlled, 184 kW, 3000 rpm. 

10 -11 m/s. 
Rectangular 0.9 m X 0.9 m with rounded corners, 
length 4 m. 
10 -180 kPa. 

= 0.2 - 6. 

INSTRUMENTATION : Dynamometers, strain gauge elements, pressure 
transducers, hydrophones, 5-hole pitot tube, laser 
doppler velocity scanner, strobe lights, time lapse film 
recorder. 

TORQUE AND THRUST 
DYNAMOMETERS : Hottinger strain gauges between motor and tunnel. 

Thrust range ± 5000 N. 
Torque range ± 500 Nm. 

PROPELLER SIZE : Max. diameter 400 mm. 
WAKE FIELD SIMULATION : Dummy model representing aft part of single screw 

ship fitted to top side (centre) of test section, or dummy 
model representing port or starboard aft part of twin 
screw ship fitted to one of the top corners in the test 
section; length of dummy models about 3 m. 
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TESTS PERFORMED : - Cavitation observation tests, cavitation inception 
measurements and performance tests with propellers 
in wake field behind dummy model or in oblique flow 
set-up. 

- Hull-pressure fluctuation measurements. 
- Propeller noise measurements. 
- Blade spindle torque measurements. 
- Measurement offerees and torques on nozzles, 

rudders, hydrofoils etc. 
- Supercavitating propeller testing with right angle 

drive (up to 6000 rpm). 

PUBLISHED DESCRIPTION : - Witte, J.H. and Esveldt, J., 
'Recent Improvements in the Large Cavitation Tunnel 
of the Netherlands Ship Model Basin', International 
Shipbuilding Progress, Vol. 13, No. 146, Oct. 1966 
(NSMB Publ. No. 285). 

- 12th ITTC Proceedings, Rome, 1969. 



HIGH SPEED 

CAVITATION TUNNEL 

(1965) 

1. Test section 

2. Centrifugal punnp 

3. hieat excfianger 

4. Pump motor 

5. Filtration system 

6. Deaeration system 

7. Addition of special gases 

or liquids 

DESCRIPTION 

TYPE OF DRIVE SYSTEM 

TUNNEL FLUID CAPACITY 
WORKING SECTION 
CHARACTERISTICS 

WORKING SECTION MAX. 
VELOCITY 

PRESSURE RANGE 
CAVITATION NUMBER RANGE 

TEMPERATURE RANGE 

Vertical plane, closed recirculating, variable speed and 
pressure, cooling/heating system, filtration system, 
deaeration system, addition of special gases or fluids. 
Centrifugal pump (inlet/outlet diameter 125 mm), 
thyrister controlled, 58 kW, 3000 rpm. 
0.06 

Circular (a): diameter 40 mm. 
Square (b): 50 X 50 mm v\/ith rounded corners. 
Rectangular (c): 40 X 80 mm. 

65 m/s (a), 40 m/s (b) or 35 m/s (c). 
2 - 3000 kPa (a), 2 - 800 kPa (b) or 2 - 600 kPa (c). 
c/q = 0.05 - 20. 
1 0 - 8 0 °C 

INSTRUMENTATION : In-line holographic methods, laser techniques, strobe 
light, hydrophone, photomultiplier. 

MODEL SIZE : Max. diameter of axisymmetric bodies 15 mm; max. 
chord length of hydrofoils 70 mm. 
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TESTS PERFORMED ; - Cavitation inception measurements. 
- Holograpiiic recordings of boundary iayer fiow 

behaviour (a), cavitation phenomena (b) and nuclei 
distributions (c). 

- Studies on laser-induced cavities. 
- Erosion measurements. 
- Noise measurements. 
- Luminescence measurements. 

PUBLISHED DESCRIPTION Witte, J.H., 
The Ultra High-Velocity Tunnel of the NSMB', 
International Shipbuilding Progress, Vol. 13, No.144, 
August 1966 (NSMB Publ. No. 281). 
Van der Meulen, J.H.J., 
'A Holographic Study of Cavitation on /bcisymmetric 
Bodies and the Influence of Polymer Additives', 
NSMB Publ: No. 509, June 1976. 
Van der Meulen, J.H.J., 
'Boundary Layer and Cavitation Studies of NACA 
16-012 and NACA 4412 Hydrofoils', Proc. 13th 
Symp. on Naval Hydrodynamics, Tokyo, Oct. 1980, 
pp. 195-219. 

p u l s e d r u b y 

l a s e r 

r e f l e c t i n g s u r f a c e 

g l a s s w i n d o w 

t u n n e l w a l l s - p 

g l a s s w i n d o w 

s h u t t e r 

y -• • 

h e m i s p h e r i c a l n o s e 

c a m e r a 
h o l o g r a p h i c p l a t e c a m e r a h o l o g r a p h i c p l a t e 
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1. Test section 

2. Thrust and torque 

dynamometer 

3. Flow regulator 

4. Slotted wall 

5. Pitot rake 

6. Axial flow impeller 

DESCRIPTION 

TYPE OF DRIVE SYSTEM 

PROPELLER MOTOR 
WORKING SECTION MAX. 

VELOCITY 
WORKING SECTION 
CHARACTERISTICS 
PRESSURE RANGE 

CAVITATION NUMBER RANGE 

Vertical plane, closed recirculating, variable speed and 
pressure. 
0.565 m Diameter fixed pitch three-bladed axial flow 
impeller, thyrister controlled, 22 kW, 650 rpm (impeller). 
Thyrister controlled, 10 kW, 3500 rpm. 

7 m/s. 

0.4 m Diameter with slotted wall, length 0.8 m. 
3 5 - 150kPa. 
o-n = 0.7 - 4. 

INSTRUMENTATION : Dynamometers, strain gauge elements, pitot rake, 
strobe lights, time lapse film recorder. 

TORQUE AND THRUST 
DYNAMOMETERS : Balance with calibration weights between motor and 

tunnel. 
PROPELLER SIZE : Max. diameter 250 mm. 

WAKE FIELD SIMULATION : Axial wake field simulated by flow regulator consisting 
of 152 channels with valves to be adjusted from outside 
tunnel. 
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TESTS PERFORMED : - Cavitation observation tests and cavitation inception 
measurements with propellers in simulated axial 
wake field. 

- Measurements of forces and torques on nozzles, 
rudders etc. 

- Erosion tests. 

PUBLISHED DESCRIPTION : 12th ITTC Proceedings, Rome, 1969. 
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DEEP WATER T0WINC3 TAN 

Iv 

1. Basin 

2. Towing carriage 

3. Drive wiieels 

4. l-iarbour 

5. Passage to worlfshop 

DIMENSIONS 
CARRIAGE 

TYPE OF DRIVE SYSTEM AND 
TOTAL POWER 

MAXIMUM CARRIAGE SPEED 
OTHER CAPABILITIES 

250 m X 10.5 m, 5.5 m deep. 
Manned, motor driven, tour drive w/heels, four pairs of 
fiorizontal guide wiieels. 

Thyrister controlled power supply, 4 x 45 kW. 
9 m/s. 
Vertical/horizontal PMM, wind-force dynamometer 
set-up. 

INSTRUMENTATION : Dynamometers with strain gauge transducers in 
propeller hub, wind-force dynamometer, 6-component 
force balance dynamometer, 5-hole pitot tube, laser 
doppler velocity scanner, underwater photographic 
and video tape systems, pressure transducers, 
transducer for wave cut experiments. 

MODEL SIZE RANGE : 1.5-8.5 m. 
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M a r i t i m e R e s e a r c h I n s t i t u t e N e t h e r l a n d s ( M A R I N ) 

H a a g s t e e g 2 , P . O . B o x 2 8 , 6 7 0 0 A A W a g e n i n g e n , T h e N e t h e r l a n d s 

P h o n e : + 3 1 / 8 3 7 0 9 3 9 1 1 , T e l e x : 4 5 1 5 8 n s m b nl 

T e l e p h o n e c o p i e r / T e l e f a x : + 3 1 / 8 3 7 0 9 3 2 4 5 

TESTS PERFORMED : - Resistance and self-propulsion tests in calm water. 
- Open water propeller/ducted propeller tests. 
- 3-D wake surveys. 
- Flow observation tests by paint or tufts. 
- Measurement of hydrodynamic forces and moments 

on submerged bodies, foils etc. 
- Unsteady propeller blade force measurements. 
- Vertical/horizontal planar motion experiments. 
- Yacht testing. 
- Longitudinal wave cut experiments. 
- Current force measurements. 

PUBLISHED DESCRIPTION : Van Lammeren, W.P.A., Troost, L. and Koning, J.G. 
'Resistance, Propulsion and Steering of Ships', 
Stam-Holland, 1948. 
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2 4 0 m — 

DEP 

(1972) 

1. Basin 

2. Towing carriage 

3. Cable drive system 

4. Personnel lock 

5. Model lock 

6. Drive motor 

7. Reducing gear 

BASIN 

CARRIAGE 

DRIVE SYSTEM AND TOTAL 
POWER 

MAXIMUM CARRIAGE SPEED 
PRESSURE RANGE 

OTHER CAPABILITIES 

Constructed of a special reinforced concrete, 
completely airtight, 240 m long, 8 m deep and 18 m 
wide. The pressure in the basin can be lowered by 
means of 7 vacuum pumps. The basin is provided with 
an airlock permitting passage of ship models to or from 
the basin. 
Composed of cylindrical tubes of steel with a diameter 
of 2.5 m, 32 wheels, operated by a cable driving 
system. The pressure in the carriage is kept at 
atmospheric pressure; therefore the carriage can be 
manned during operation. It is equipped with a general 
purpose model support bridge. The carriage speed is 
remotely controlled by a DEC 11/44 computer housed 
in an airconditioned control room. 

Thyrister controlled power supply, 410 kW. 
4.25 m/s. 
4 - lOOkPa. 
Horizontal PMM. 

INSTRUMENTATION : Dynamometers with strain gauge transducers in 
propeller hub, 6-component force balance 
dynamometer, 5-hole pitot tube, laser doppler 
velocimeter scanner, stobe lights, underwater 
photographic and video tape systems, pressure 
transducers, hydrophones. 

MODEL SIZE RANGE : 5 .5-13 m. 

F5 



M a r i t i m e R e s e a r c h I n s t i t u t e N e t h e r l a n d s ( M A R I N ) 

H a a g s t e e g 2 , P . O . B o x 2 8 , 6 7 0 0 A A W a g e n i n g e n , T h e N e t h e r l a n d s 

P h o n e : + 3 1 / 8 3 7 0 9 3 9 1 1 , T e l e x : 4 5 1 5 8 n s m b nl 

T e l e p h o n e c o p i e r / T e l e f a x : + 3 1 / 8 3 7 0 9 3 2 4 5 

TESTS PERFORMED : - Resistance and propulsion tests in calm water. 
- Open water propeller/ducted propeller tests. 
- 3-D wake surveys. 
- Flow observation tests by paint or tufts. 
- Measurement of hydrodynamic forces and moments 

on submerged bodies, foils etc. 
- Unsteady propeller blade force measurements. 
- Horizontal planar motion experiments. 
- Propeller induced shaft force measurements. 
- Pressure fluctuation measurements. 
- Radiated noise measurements. 
- Cavitation observation tests. 
- Cavitation inception measurements. 

PUBLISHED DESCRIPTION : Kuiper, G., 
'Cavitation Testing of Marine Propellers in the NSMB 
Depressurised Towing Tank', Conference on 
Cavitation, Edingburgh, Sept. 1974, pp. 203 - 215. 
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General 

T h e M a r i t i m e R e s e a r c h Inst i tu te 

N e t h e r l a n d s ( M A R I N ) p e r f o r m s re­

s e a r c h a n d d e v e l o p m e n t a n d o f fe rs 

c o n s u l t a t i v e a s s i s t a n c e t o the ma r i ­

t ime indus t ry . T h e m a r i t i m e indus t ry 

i nc l udes t h e s h i p p i n g , s h i p b u i l d i n g 

a n d o f f s h o r e indus t r ies a n d g o v e r n ­

m e n t a l a n d s u p r a - n a t i o n a l o r g a n i s a ­

t i ons . C o n s u l t a t i v e a s s i s t a n c e ma in l y 

i nvo lves t he op t im i za t i on of d e s i g n 

a n d o p e r a t i o n of sh ips a n d o f f s h o r e 

c o n s t r u c t i o n s f r o m a h y d r o d y n a m i c 

a n d nau t i ca l po in t of v i e w . H y d r o d y ­

n a m i c a d v i c e is g i ven by M A R I N 

wh i l e nau t i ca l r e s e a r c h a n d t ra in ing 

is p e r f o r m e d by t he M a r i t i m e S i m u l a ­

t ion C e n t r e N e t h e r l a n d s , M S C N , a 

jo in t v e n t u r e of M A R I N a n d Del f t Hy­

drau l i c Labo ra to r i es . 

History 

M A R I N w a s f o u n d e d in 1 9 2 9 by four 

Du t ch s h i p o w n e r s a n d t h e S t a t e of 

T h e N e t h e r l a n d s . R e s e a r c h w o r k 

s ta r ted in 1932 in W a g e n i n g e n fo l ­

l ow ing t he c o m p l e t i o n of t h e f irst fac i l ­

ity, a D e e p W a t e r T o w i n g T a n k for 

t es t i ng s h i p m o d e l s in sti l l wa te r . 

F r o m the v e r y b e g i n n i n g , t h e ins t i tu te 

w a s s t r ong l y o r i en ted t o w a r d s i ndus ­

tr ial s e r v i c e s . In t he f irst p e r i o d of its 

e x i s t e n c e , e x t e n d i n g f r o m 1 9 3 0 to 

1950 , t h e indust r ia l a s s i g n m e n t s 

w e r e in m o s t c a s e s re la ted to t he 

op t im i za t i on of hul l f o r m s a n d p r o p u l ­

s ion d e v i c e s by m e a n s of m o d e l t es ts 

in t he D e e p W a t e r B a s i n . 

A f te r 1 9 5 0 t he re w a s a l a rge i n c r e a s e 

in s h i p p i n g a n d s h i p b u i l d i n g ac t iv i t ies 

w o r l d w i d e , resu l t ing in a d i ve rs i f i ca ­

t ion of sh ip t y p e s a n d a rap id g r o w t h 

in s i ze a n d s p e e d . T h i s p e r i o d a l so 

m a r k e d t h e s tar t of o f f s h o r e a n d 

o c e a n e n g i n e e r i n g ac t i v i t i es . In the 

pe r i od b e t w e e n 1 9 5 0 a n d 1 9 7 0 the 

s c o p e of r e s e a r c h w i d e n e d to i nc lude 

spec i f i c i t ems s u c h as b e h a v i o u r in a 

s e a w a y , m a n o e u v r i n g cha rac te r i s ­

t i cs , s h a l l o w w a t e r e f f ec t s , cav i t a t i on , 

h y d r o d y n a m i c u n s t e a d y loads o n hul l 

a n d p rope l l e r a n d no i se . In the c a s e 

of o f f sho re w o r k , t he key i t ems w e r e 

m o o r i n g , d y n a m i c pos i t i on ing a n d in­

s ta l l a t i on . T o c o p e w i th t he d e m a n d s 

of t he indus t ry , a w h o l e se r i es of s p e ­

cia l p u r p o s e l abo ra to r i es w e r e bui l t . 

T h e s e labora to r ies inc lude Cav i ta t i on 

T u n n e l s ( 1 9 4 1 , 1 9 5 6 ) , t he S e a k e e p ­

ing B a s i n ( 1 9 5 6 ) , t he S h a l l o w W a t e r 

B a s i n ( 1 9 5 8 ) , the W a v e a n d C u r r e n t 

B a s i n ( 1 9 6 5 ) , the H igh S p e e d T o w i n g 

T a n k (1965 ) a n d t he D e p r e s s u r i z e d 

[F820889] 

T o w i n g T a n k ( 1 9 7 0 ) . For nau t i ca l re­

s e a r c h a n d t ra in ing a sh ip m a n o e u v ­

ring s i m u l a t o r ( 1 9 7 0 ) w a s b r o u g h t 

into o p e r a t i o n . In t he p e r i o d s i n c e 

1970 , t he indus t r ia l s e r v i c e s of t he 

inst i tu te h a v e b e e n i n f l u e n c e d by t he 

use of e lec t ron i c c o m p u t e r s . Re l i ab le 

c o m p u t e r a n d m a t h e m a t i c a l s i m u l a ­

t ion p r o g r a m s a re b e c o m i n g ava i l ­

ab le to t ack l e p r o b l e m s w h i c h w e r e 

S U P E R V I S I N G 

B O A R D 

ear l ie r i m p o s s i b l e to c rack . T h i s a p ­

p r o a c h h a s s t i m u l a t e d t he d e m a n d 

for m o r e a d v a n c e d i n s t r u m e n t a t i o n 

a n d s y s t e m s for de ta i l ed m e a s u r e ­

m e n t s of f l ow a n d of t he b e h a v i o u r of 

c o n s t r u c t i o n s . T h e c o m p u t e r p ro ­

g r a m s w e r e in the f i rst i n s t a n c e d e ­

v e l o p e d to p r o m o t e u n d e r s t a n d i n g of 

t he o b s e r v e d p h e n o m e n a a n d to s u p ­

por t t he m o d e l e x p e r i m e n t s . 

A V e s s e l T r a f f i c S e r v i c e s S i m u l a t o r 

w a s bui l t in 1 9 8 5 , a n d t h e r e h a s b e e n 

con t i nua l u p g r a d i n g of t he nau t i ca l 

s imu la to r e v e r s i nce . T h i s h a s laid t he 

b a s e for a m o r e s o p h i s t i c a t e d a n d 

'h igh t e c h ' a p p r o a c h to p r o b l e m s 

f a c e d by g o v e m m e n t a n d indus t ry . 

In m a n y c a s e s th is a p p r o a c h h a s 

e v o l v e d out of c l o s e c o - o p e r a t i o n w i th 

g o v e r n m e n t a l b o d i e s a n d i ndus t r y 

t h r o u g h c o - o p e r a t i v e r e s e a r c h p ro ­

g r a m s or jo in t i ndus t r y p r o j e c t s . In t h e 

last y e a r s v a l i d a t e d s o f t w a r e h a s b e ­

c o m e bo th a s too l a n d as p r o d u c t 

i nc reas ing l y i m p o r t a n t in t he s e r v i c e s 

o f f e red by t he ins t i tu te . N e w a r e a s of 

in te res t a re c o m p u t e r - a i d e d d e s i g n , 

d e s i g n for s e r v i c e c o n d i t i o n s , o p e r a ­

t iona l o p t i m i z a t i o n a n d m a n a g e m e n t 

on b o a r d s h i p s a n d o f f s h o r e c o n ­

s t ruc t i ons . 

A D V I S O R Y C O U N C I L 

SHIPS 

A D V I S O R Y C O U N C I L 

O F F S H O R E 

A D M I N I S T R A T I O N 

& F I N A N C E 

P E R S O N N E L 

S E R V I C E S 

PUBL IC R E L A T I O N S 

M A R K E T I N G 

AFFIL IAT ION 
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M A R I T I M E R E S E A R C H INSTITUTE N E T H E R L A N D S MARIN 

"B^TTTXT? P.O. Box 28 

6700 AA Wageningen 

The Netherlands 

Telephone +31 8370 93911 

Telex 45148 nsmb nl 

Telefax +31 8370 93245 

M a i n activities 

T h e m a i n ac t i v i t i es of t h e ins t i t u te 

c a t e g o r i z e d by m a r k e t s e g m e n t a r e : 

' Ships 

R e s i s t a n c e , p r o p u l s i o n , c a v i t a t i o n 

a n d n o i s e , m a n o e u v r i n g a n d s e a ­

k e e p i n g . 

• Offshore 

B e h a v i o u r of a n d l oads o n f l o a t i n g 

a n d f i xed s t r u c t u r e s in w a v e s , w i n d 

a n d cu r ren t , d y n a m i c p o s i t i o n i n g , 

m o o r i n g a n d ins ta l l a t i on . 

» Software Engineering 

D e v e l o p m e n t of s o f t w a r e b o t h a s t o o l 

a n d a s p r o d u c t , m e a s u r e m e n t s on 

b o a r d s h i p s a n d o f f s h o r e s t r u c t u r e s . 

• Automation and Instrumentation 

D e v e l o p m e n t of m e a s u r i n g a n d 

m o n i t o r i n g s y s t e m s for b o t h m o d e l 

a n d fu l l - sca le a p p l i c a t i o n s . 

• Technology Transfer 

A s s i s t i n g in t h e d e v e l o p m e n t of n e w 

t e s t fac i l i t i es a n d the i r i n s t r u m e n t a ­

t i on f o r t h i r d pa r t i es a n d in d a t a a c q u i ­

s i t i on s y s t e m s , t r a i n ing a n d e d u c a ­

t i o n . 

Staff and organisation 

A n e x p e r i e n c e d s ta f f c o v e r i n g a 

b r o a d r a n g e of d i sc i p l i nes e n a b l e s 

M A R I N to r e n d e r s e r v i c e s to t h e m a r i ­

t i m e i ndus t r y at a h igh sc ien t i f i c l eve l . 

A t p resen t , t h e s ta f f of M A R I N c o n ­

s is ts of a b o u t 2 0 0 p e r s o n s , ha l f o f 

w h o m a re e d u c a t e d a t te r t ia ry l eve l . 

M A R I N is an i n d e p e n d e n t f o u n d a t i o n 

o p e r a t i n g o n a non -p ro f i t b a s e . N o 

pa r t i cu la r r e l a t i onsh ips ex is t w i th a n y 

o t h e r o r g a n i s a t i o n a n d h e n c e al l c u s ­

t o m e r s a r e a c c o r d e d t h e s a m e pr ior ­

ity a n d s e n / i c e s . R e s u l t s of i nves t i ga ­

t i ons ca r r i ed ou t by M A R I N r e m a i n 

t h e s o l e p r o p e r t y of t h e c l ien t . 

T h e to ta l t u r n o v e r a m o u n t s to a b o u t 

Df l . 3 5 mi l l ion p e r yea r . 

Location 

M A R I N ' S h e a d o f f i ce is in W a g e n i n ­

g e n , T h e N e t h e r t a n d s . W a g e n i n g e n 

is a s m a l l t o w n w i t h a p o p u l a t i o n of 

a b o u t 3 0 , 0 0 0 . It is l o c a t e d in t h e 

cen t ra l par t o f t h e N e t h e r t a n d s , n e a r 

t he c i ty of A r n h e m , o n t he b a n k s of 

t h e r iver R h i n e . 

O n e of M A R I N ' S la rge fac i l i t ies , t h e 

D e p r e s s u n z e d T o w i n g T a n k , is s i t u ­

a t e d in E d e , w h i c h is a b o u t 7 k m f r o m 

W a g e n i n g e n . B o t h p l a c e s a r e eas i l y 

a c c e s s i b l e by t ra in o r ca r . T r a v e l t i m e 

f r o m S c h i p h o l ( A m s t e r d a m ) A i rpo r t is 

a b o u t 1 hour . 

[F920606] 

I M A R I N publications 

Quarterly Report 

M A R I N R e p o r t a p p e a r s fou r t i m e s a 

y e a r a n d g i v e s i n f o rma t i on a b o u t t he 

m a n y a s p e c t s of M A R I N ' s ac t iv i t ies . 

It is s e n t f r ee of c h a r g e o n reques t to 

i n t e r e s t e d pa r t i es . 

Publications 

M A R I N p u b l i c a t i o n s b n n g t h e resu l ts 

of g e n e r a l r e s e a r c h in to t h e pub l i c 

d o m a i n . A list of p u b l i c a t i o n s is ava i l ­

ab le a n d u p d a t e s of t h e list a re regu ­

lar ly p u b l i s h e d in M A R I N Repo r t . 

T h e s e p u b l i c a t i o n s a r e o b t a i n a b l e o n 

reques t . 

Reports 

M A R I N repo r t s c o n t a i n t h e resu l t s of 

c o m m i s s i o n e d w o r k . T h e s e repor ts 

r e m a i n t h e s o l e p r o p e r t y of t he c l ient 

a n d wi l l on l y b e m a d e a v a i l a b l e to 

o the r pa r t i es w i th t he wr i t t en p e r m i s ­

s ion of t h e c l ien t ; 

Quick fax services 

T o a n s w e r q u e s t i o n s in the d e s i g n 

s t a g e of s h i p s a n d o f f s h o r e c o n s t r u c ­

t i o n s , M A R I N h a s i n t r o d u c e d Q u i c k 

F a x S e r v i c e s . S t r a i g h t f o r w a r d q u e s ­

t i ons a n d p r o b l e m s a r e dea l t w i t h by 

te l e fax w i t h i n 2 4 h o u r s . 

Turnover 

Activities 

Staff 

Addresses 

Postal address 

M A R I N 

P.O. B o x 2 8 

6 7 0 0 A A W a g e n i n g e n 

T h e N e t h e r t a n d s 

T e l e p h o n e : + 3 1 8 3 7 0 9 3 9 1 1 

T e l e f a x : + 3 1 8 3 7 0 9 3 2 4 5 

T e l e x : 4 5 1 4 8 N S M B N L 

Visiting address 

M A R I N 

2 H a a g s t e e g 

6 7 0 8 P M W a g e n i n g e n 

T h e N e t h e r t a n d s 

Address of MARIN facilities in Ede 

M A R I N 

16 G a l v a n i s t r a a t 

6 7 1 6 A E E d e 

T h e N e t h e r t a n d s 



General 

T h e ac t iv i t ies of t he S h i p R e s e a r c h 

D e p a r t m e n t c o v e r a wide r a n g e of 

s e n / i c e s re la ted to t he op t im i za t i on of 

t he d e s i g n , operab i l i t y a n d sa fe t y of 

s h i p s . For t h e s e s e r v i c e s , use is 

m a d e of a d v a n c e d c o m p u t a t i o n a l 

m e t h o d s a n d m o d e l t es t i ng t e c h ­

n i q u e s . T h e m a i n a r e a s a re res is t ­

a n c e , p ropu l s i ve p e r f o r m a n c e , c a v i ­

t a t i o n , p r o p e l l e r - i n d u c e d no ise a n d 

v ib ra t i on exc i t a t i on , m a n o e u v r i n g 

a n d s e a k e e p i n g . 

S p e c i a l tes t fac i l i t ies a r e ava i l ab le for 

t es t i ng h i g h - s p e e d c ra f t a n d for tes ts 

in s h a l l o w wa te r , b o t h in c o m b i n a t i o n 

w i th w a v e s . In t he a r e a of s e a k e e p i n g 

t h e r e is c l o s e c o o p e r a t i o n w i th s p e ­

c ia l is ts f r o m t h e O f f s h o r e R e s e a r c h 

D e p a r t m e n t . T h e S h i p R e s e a r c h D e ­

p a r t m e n t h a s an e x p e n e n c e d staf f of 

a l m o s t 6 0 p e o p l e a v a i l a b l e to s u p p o r t 

b o t h app l i ed r e s e a r c h a n d d e v e l o p ­

m e n t fo r indus t r ia l a n d mu l t i - c l ien t 

s p o n s o r e d p ro jec ts , as we l l as f o r f u n -

d a m e n t a l r e s e a r c h . 

T h e S h i p R e s e a r c h D e p a r t m e n t in ­

c l u d e s t he D e e p W a t e r T o w i n g T a n k , 

t h ree Cav i t a t i on T u n n e l s a n d the D e ­

p r e s s u r i z e d T o w i n g T a n k , as wel l as 

t h e D r a w i n g O f f i ce a n d the S h i p 

IViodel W o r k s h o p . T e s t s a r e a lso c o n ­

d u c t e d in t he fac i l i t ies i n c l u d e d in the 

O f f s h o r e R e s e a r c h D e p a r t m e n t . For 

fu l l - sca le m e a s u r e m e n t s use is m a d e 

of t he s e r v i c e s of t he T r i a l s a n d M o n i ­

to r ing G r o u p of t he S o f t w a r e Eng i ­

nee r i ng D e p a r t m e n t . T h e p r o d u c t i o n 

of p rope l l e r m o d e l s a n d spec ia l c o n ­

s t ruc t i ons is t he respons ib i l i t y of t he 

A u t o m a t i o n & I n s t r u m e n t a t i o n D e ­

p a r t m e n t . 

Services and products 

A d v i c e a n d a s s i s t a n c e in the d e s i g n 

of sh ip hul l f o r m s , a p p e n d a g e s a n d 

p ropu l so r s . 

T e s t i n g of sh ip a n d p r o p u l s o r m o ­

de ls fo r res i s tance , p r o p u l s i v e pe r ­

f o r m a n c e , cav i t a t i on , no i se a n d v i ­

b ra t ion exc i t a t i on , m a n o e u v r i n g a n d 

s e a k e e p i n g . 

" C o m p u t a t i o n o f t h e f l ow a r o u n d s h i p 

hu l l s , bo th v i s c o u s a n d n o n - v i s c o u s . 

C o m p u t a t i o n a l p red i c t i ons of p ro ­

pu ls i ve p e r t o r m a n c e , p rope l l e r - i ndu ­

c e d v ib ra t i on exc i t a t i on , cav i t a t i on . 
[F913939] 

IF865248] 

m a n o e u v r i n g a n d s e a k e e p i n g b e h a ­

v iour . 

' Mu l t i -c l ien t s p o n s o r e d r e s e a r c h 

a n d d e v e l o p m e n t . 

» T r o u b l e s h o o t i n g . 

Computational facilities 

" S o f t w a r e for g e o m e t r y h a n d l i n g of 

sh ips a n d p rope l l e r s , c o u p l e d to t he 

m o d e l m a n u f a c t u r e p r o c e s s a n d to 

sh ip a n d p rope l le r p e r f o r m a n c e a n a ­

lysis s o f t w a r e . 

C o m p u t a t i o n a l F lu id D y n a m i c s 

( C F D ) c o d e s for v i s c o u s a n d n o n -

v i s c o u s sh ip hul l f l ow , p rope l l e r 

ana l ys i s , s e a k e e p i n g a n d p rope l l e r 

o r t h r u s t e r - h u l l i n te rac t i on . 

' L i f t ing s u r f a c e c o d e s a n d re la ted 

s o f t w a r e for p r o p e l l e r d e s i g n a n d 

ana l ys i s , a d v a n c e d p rope l l e r b l a d e 

sec t i on d e s i g n , cav i t a t i on a n d p ro ­

pe l l e r - i nduced v ib ra t i on exc i t a t i on . 

S e m i - e m p i r i c a l c o d e s for t h e p re ­

d ic t ion of t h e p r o p u l s i v e p e r f o r m a n c e 

of v a r i o u s t y p e s of d i s p l a c e m e n t 

s h i p s , p l a n i n g c ra f t , c a t a m a r a n s , 

hydro fo i l c ra f t , s u r f a c e e f fec t sh ips 

a n d w a t e r j e t s , a n d for t h e p red i c t i on 

of m a n o e u v r i n g c h a r a c t e r i s t i c s . 

De ta i l s of t h e s o f t w a r e a re p r o v i d e d 

in s e p a r a t e lea f le ts . 
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Model test facilities 

• Deep Water Towing Tank 

D i m e n s i o n s : 2 5 2 x 10 .5 x 5 .5 m. 

R e s i s t a n c e , p r o p u l s i o n , f l ow , w a k e , 

a n d o p e n w a t e r t es t s . 

• Cavitation Tunnel No. 1 

T e s t s e c t i o n 0.9 x 0 .9 m, r e c t a n g u l a r . 

W a k e s i m u l a t i o n by m e a n s of d u m m y 

m o d e l s . 

C a v i t a t i o n t es t s w i th p r o p e l l e r m o d ­

e ls a n d hyd ro fo i l s . 

- Cavitation Tunnel No. 2 

T e s t s e c t i o n 0 .4 m, c i r cu la r . 

A x i a l w a k e s i m u l a t i o n by m e a n s of 

f l o w regu la to r . 

C a v i t a t i o n t es t s w i t h p r o p e l l e r m o d ­

e ls . 

<• Cavitation Tunnel No. 3 

T e s t s e c t i o n 0 .04 m, c i rcu la r . 

F u n d a m e n t a l c a v i t a t i o n s t u d i e s on 

hyd ro fo i l s a n d o t h e r f i x e d b o d i e s . 

•' Depressurized Towing Tank 

D i m e n s i o n s : 2 4 0 x 18 x 8 m. 

M i n i m u m air p r e s s u r e : a b o u t 4 k P a . 

R e s i s t a n c e , p r o p u l s i o n , f l ow , w a k e , 

a n d o p e n w a t e r tes ts u n d e r a t m o s ­

p h e n c a n d s c a l e d a i r p r e s s u r e . 

C a v i t a t i o n o n p rope l l e r s , s h i p hu l ls 

a n d a p p e n d a g e s ; r a d i a t e d n o i s e , 

h u l l - p r e s s u r e f l u c t u a t i o n s , d y n a m i c 

sha f t f o r c e s , p rope l l e r b l a d e s t r e s s e s , 

b l a d e s p i n d l e t o r q u e s e tc . u n d e r 

T r a n s p o r t a b l e 3 - d i m e n s i o n a l Lase r -

D o p p l e r V e l o c i m e t r y ( L D V ) e q u i p ­

m e n t for u s e in D e e p W a t e r a n d D e ­

p r e s s u n z e d T o w i n g T a n k s a n d in t h e 

Cav i t a t i on T u n n e l s . 

T r a n s p o r t a b l e L a r g e S t r o k e H y d r a u ­

lic Osc i l l a to r fo r P l a n a r M o t i o n 

M e c h a n i s m ( P M M ) tes ts in t he D e e p 

W a t e r a n d D e p r e s s u r i z e d T o w i n g 

T a n k s . 

De ta i l s of t h e s e fac i l i t ies a re p r o v i d e d 

in s e p a r a t e lea f le ts . 

General Developments 

T h e a i m of t h e S h i p R e s e a r c h D e ­

p a r t m e n t is t o c o n t r i b u t e to t he d e v e l ­

o p m e n t of c o s t - e f f e c t i v e , f ue l -e f f i ­

c ien t , sa fe a n d l i veab le s h i p s . T o th is 

e n d , e x t e n s i v e a n d rap id l y i n c reas i ng 

use is m a d e of c o m p u t a t i o n a l m e t h ­

o d s for rap id , l o w - c o s t o p t i m i z a t i o n of 

s h i p hul l f o r m s a n d p r o p u l s o r s . T h e 

f ina l p e r f o r m a n c e p r e d i c t i o n s a r e 

m a d e o n t h e b a s i s of m o d e l t es t s , 

w h i c h c a n b e l im i ted in s c o p e w h e n 

o p t i m u m u s e is m a d e of c o m p u t a ­

t i ona l m e t h o d s in t he in i t ia l s t a g e s of 

p ro jec t s . T h e n a t u r e of m o d e l t es t s is 

d e v e l o p i n g t o w a r d s t h e u s e of m o r e 

c o m p l e x m e a s u r i n g t e c h n i q u e s . T h e 

n e e d fo r s u c h t e c h n i q u e s is d r i ven by 

the n e c e s s i t y to ve r i f y t h e c o m p u t a ­

t i ona l m e t h o d s in the i r d e v e l o p m e n t 

s t a g e s , a n d by t he i n c r e a s e d in te res t 

in o p e r a t i o n a l a s p e c t s of s h i p s a n d 

s p e c i a l t y p e s of v e s s e l s a n d p ro ­

pu l so rs . T h i s c o n c e r n s in par t i cu la r 

c a t a m a r a n s , hydro fo i l c ra f t , s u r f a c e 

e f fec t s h i p s ( S E S ) , la rge sa i l i ng 

y a c h t s , S W A T H v e s s e l s , w a t e r j e t s , 

s u r f a c e p ie r c i ng p rope l l e rs , c o n t r a -

ro ta t ing p rope l l e r s etc . , all a r e a s in 

w h i c h M A R I N has bui l t up c o n s i d e r ­

ab le e x p e r i e n c e . 

Organisation and contacts 

T h e S h i p R e s e a r c h D e p a r t m e n t c o n ­

s i s t s of f ou r s e c t i o n s : 

- P ro jec t M a n a g e m e n t 

- D a t a A n a l y s i s 

- M o d e l T e s t i n g 

- S h i p M o d e l P r o d u c t i o n . 
[F900481] 
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W h y Offshore Research? 

D e s i g n e r s a n d o p e r a t o r s of o c e a n ­

g o i n g s h i p s o r o f f s h o r e s t r uc tu res are 

inev i tab ly f a c e d w i t h t he i n f l uence of 

w e a t h e r on i n -sen / i ce p e r f o r m a n c e . 

B e h a v i o u r in w a v e s , w i n d a n d cu r ren t 

s t rong l y a f f ec t s t h e t e c h n i c a l a n d 

e c o n o m i c feas ib i l i t y of s h i p a n d plat¬

f o r m c o n c e p t s a n d o f f s h o r e o p e r a ­

t ions . 

T o ass is t in t he e v a l u a t i o n a n d op t im i ­

za t i on of a d e s i g n for a t yp i ca l o c e a n 

e n v i r o n m e n t , t h e O f f s h o r e R e s e a r c h 

D e p a r t m e n t p r o v i d e s a d v i s o r y sen/¬

ices to c l i en ts in t he f o r m of c o m p u t a ­

t i ons a n d m o d e l t es t s , f o l l o w e d by 

feas ib i l i t y or operab i l i t y a n a l y s e s . 

T h e s e s e n / i c e s a r e s u p p o r t e d by 

l o n g - t e r m app l i ed r e s e a r c h , as we l l 

a s the d e v e l o p m e n t of n e w n u m e r i c a l 

too ls a n d e x p e r i m e n t a l t e c h n i q u e s . 

[F906190] 

[F912045] 

Experience.. . 

Worldwide offsiiore operations 

F loa t ing p r o d u c t i o n a n d s t o r a g e 

c o n c e p t s , s ing le -po in t m o o r i n g s , D P 

s y s t e m s , s e m i - s u b m e r s i b l e s , T L P s , 

g rav i t y b a s e a n d j a c k e t p l a t f o r m s . 

" T o w i n g , ins ta l la t ion a n d o p e r a t i o n 

p r o b l e m s . 

H e a v y lift o p e r a t i o n s , spec ia l t r ans ­

por ts a n d o f f l o a d i n g . 

T a n k e r be r th ing a n d je t ty m o o r i n g . 

O f f s h o r e s u p p o r t a n d d r e d g i n g . 

Sea!<eeping 

C o m f o r t of fe r r ies , c ru i se l iners a n d 

y a c h t s ; p e r f o r m a n c e of f in s tab i l i ze rs . 

S a f e t y of h a t c h l e s s c o n t a i n e r sh ips ; 

V L C C s . 

S u p p l y , s a l v a g e a n d o i l - s k i m m i n g 

v e s s e l s . 

H i g h - s p e e d d i s p l a c e m e n t s h i p s , 

pa t ro l boa t s . 

P e r f o r m a n c e of c a t a m a r a n s ( con ­

v e n t i o n a l a n d w a v e - p i e r c i n g ) , h y d r o ­

fo i ls , S W A T H a n d S E S v e s s e l s . 

R e q u i r e d s e n / i c e m a r g i n , v o l u n t a r y 

a n d i nvo lun ta r y s p e e d loss . 

[F8939671 

Expertise.. . 

W a v e - i n d u c e d exc i t a t i on a n d res­

p o n s e of s h i p s a n d f l oa t i ng s t ruc ­

t u r e s ; l i near a n d h i g h e r o r d e r a p ­

p r o a c h e s , m a t h e m a t i c a l m o d e l l i n g . 

• D y n a m i c s of a n c h o r l i nes , f l ex ib le 

n s e r s a n d b o w h a w s e r s ; m o o r i n g 

a n a l y s i s ; f l u i d - s t ruc tu re i n te rac t i on . 

W a v e k i n e m a t i c s , w a v e - c u r r e n t 

i n te rac t i on , c u r r e n t l o a d s , s l a m m i n g , 

d y n a m i c w i n d l o a d s . 

D y n a m i c p o s i t i o n i n g , t h r u s t e r a l lo ­

c a t i o n a n d p e r f o r m a n c e . 

L a r g e a m p l i t u d e s h i p m o t i o n s a n d 

s a f e t y a g a i n s t c a p s i z i n g ; f in s t a b i ­

l i ze rs ; c o u r s e k e e p i n g in w a v e s . 

O p e r a b i l i t y a n a l y s i s in f r e q u e n c y 

a n d t i m e d o m a i n . 

S o p h i s t i c a t e d s c a l e m o d e l s a n d 

i n s t r u m e n t a t i o n . 
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... and the Experts 

Al l p ro j ec t s a re m a n a g e d by h igh l y 

qua l i f i ed e n g i n e e r s , w i t h b o t h a t h e o ­

ret ica l a n d a p rac t i ca l k n o w l e d g e of 

n a v a l a r c h i t e c t u r e a n d o f f s h o r e e n ­

g i n e e r i n g . T h e i r s p e c i a l i s a t i o n s c o m ­

pr i se h y d r o d y n a m i c s , m a t h e m a t i c s , 

s ta t i s t i cs a n d p h y s i c s . T h e y a r e a s ­

s i s t ed by p e r s o n n e l w i t h e x t e n s i v e 

e x p e r i e n c e in m o d e l m a n u f a c t u r i n g 

a n d t e s t i n g , i n s t r u m e n t a t i o n , m a t h ­

e m a t i c a l m o d e l l i n g a n d d a t a a n a l y ­

s is . T h e r e is c l o s e c o o p e r a t i o n w i t h 

t he S h i p R e s e a r c h D e p a r t m e n t in re ­

la t ion to c o m b i n e d p o w e r i n g a n d s e a ­

k e e p i n g a n a l y s i s , a n d w i t h t h e S o f t ­

w a r e E n g i n e e r i n g D e p a r t m e n t o n t h e 

u s e of c o m p u t e r p r o g r a m s . 

client 

design 

[F891767] 

Offshore Research 

computat ions 

model tests 

feasibil ity or operabil i ty 

Laboratories 

B e s i d e s n u m e r o u s fac i l i t ies for c o m ­

pu ta t i ona l p u r p o s e s , f ou r l a rge b a ­

s ins w i th w a v e g e n e r a t i n g capab i l i ­

t ies a re a v a i l a b l e fo r m o d e l t e s t i n g : 

• W a v e a n d C u r r e n t B a s i n 

(60 x 4 0 X 2 m ) , i n c l u d i n g a pit w i t h a 

to ta l d e p t h of 6 .5 m 

S e a k e e p i n g B a s i n 

(100 X 2 5 X 2 .5 m ) , i n c l ud ing a pit w i t h 

a to ta l d e p t h of 6 .0 m 

» H igh S p e e d B a s i n 

(200 X 4 X 3 .7 m ) 

• S h a l l o w W a t e r B a s i n 

(220 X 15 .8 X 1.15 m ) 

[F9n6571 

IF882447J [F920390] 

R & D Bacltup 

T o i m p r o v e the i r expe r t i se a n d k n o w l ­

e d g e in a r e a s usefu l to indus t ry , al l 

p ro jec t e n g i n e e r s a re a l so i n v o l v e d 

w i th o n - g o i n g r e s e a r c h ac t i v i t i es : 

- d e v e l o p m e n t o f t h e o r e t i c a l a n d n u ­

m e r i c a l m o d e l s ; 

- m o d e l t e s t i n g , d a t a b a s e e x t e n ­

s i o n s , e x p e r i m e n t a l a n d d a t a a n a ­

lys is t e c h n i q u e s . 

In a d d i t i o n , e m p h a s i s is p l a c e d on 

j o in t i ndus t r y p ro jec ts a n d o n c o o p ­

e ra t i on w i t h un ive rs i t i es . Resu l t s a re 

f r e q u e n t l y p r e s e n t e d at i n te rna t iona l 

c o n f e r e n c e s a n d in v a r i o u s j o u r n a l s . 
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General 

M A R I N ' s S o f t w a r e E n g i n e e r i n g De­

p a r t m e n t d e v e l o p s , de l i ve rs a n d s u p ­

por ts a d v a n c e d h y d r o d y n a m i c app l i ­

ca t ion s o f t w a r e f o r t h e s h i p p i n g , sh ip ­

bu i ld ing a n d o f f s h o r e i ndus t r i es . T h e 

d e c e n t r a l i s e d ava i lab i l i t y of c o m p u t ­

e rs has d ras t i ca l l y i n c r e a s e d t h e o p ­

por tun i t y of p e r f o r m i n g p r e d i c t i o n s 

a n d ca l cu la t i ons . Th i s h a s p r o m p t e d 

the d e v e l o p m e n t of p rac t i ca l d e s i g n 

a n d e n g i n e e r i n g p r o g r a m s e m b o d y ­

ing M A R I N ' s k n o w - h o w . T h e p o w e r ­

ful c o m p u t e r s n o w a v a i l a b l e a l so e n ­

ab le n u m e r i c a l so lu t i on of c o m p l e x 

p r o b l e m s in t he f ie lds of h y d r o ­

m e c h a n i c s , s y s t e m d y n a m i c s a n d 

s t ruc tura l r e s p o n s e . 

In t h e s e c a s e s a d v a n c e d a n d ve r i f i ed 

m a t h e m a t i c a l m o d e l s f o r m t h e b a s i s 

for the app l i ca t i on s o f t w a r e . 

M A R I N h a s vas t e x p e r i e n c e in t h e s e 

f ie lds a n d the S o f t w a r e E n g i n e e r i n g 

D e p a r t m e n t t a k e s a d v a n t a g e of t he 

ex is t ing da ta , k n o w l e d g e a n d fac i l i ­

t ies in t he d e v e l o p m e n t o f t h e c o m p u ­

ter p r o g r a m s . 

Th is e x p e n e n c e c a n a lso b e u s e d for 

d e d i c a t e d s o f t w a r e d e v e l o p e d ac ­

co rd ing to c l ient s p e c i f i c a t i o n s . 

In all c a s e s : the e m p h a s i s is p l a c e d 

o n t he t echn i ca l a c c u r a c y a n d rel i ­

abi l i ty of t h e s o f t w a r e . T h e S o f t w a r e 

E n g i n e e r i n g D e p a r t m e n t d e v e l o p s 

on a f i xed qua l i ty , p r i ce a n d t ime b a ­

s is . A c c o r d i n g to t he Q A - s y s t e m , a 

s o f t w a r e d e v e l o p m e n t p ro jec t c o m ­

p r i ses func t i ona l a n d t echn i ca l de ­

s i g n , m a t h e m a t i c a l m o d e l l i n g w i th 

ve r i f i ca t i on , c o d i n g , t es t i ng , va l i da ­

t i on , d o c u m e n t a t i o n a n d i m p l e m e n ­

ta t i on . 

For ver i f i ca t ion a n d va l i da t i on , s p e ­

cia l p u r p o s e m o d e l tes ts a n d m e a s ­

u r e m e n t s at s e a (see s e p a r a t e leaf­

let) a re no rma l l y ca r r i ed out . De l i very , 

i ns ta l l a t i on , t ra in ing , m a i n t e n a n c e 

a n d s u p p o r t of the s o f t w a r e are all 

par t of t h e p a c k a g e . U s e of s y s t e m 

a n d p r o g r a m m i n g s t a n d a r d s g u a r a n ­

t ees i m p l e m e n t a t i o n on a w i d e va r i ­

e ty of c o m p u t e r s y s t e m s . 

Services 

" Shared research and develop­

ment 

D e v e l o p m e n t of m a t h e m a t i c a l m o d ­

els a n d ver i f i ca t ion by m e a s u r e m e n t 

c a m p a i g n s is e x p e n s i v e . S i n c e sof t ­

w a r e c a n be de l i ve red to mu l t ip le c l i ­

en t s at m a r g i n a l cos t , jo in t d e v e l o p ­

m e n t is no rma l l y of benef i t to al l par­

t ies . 

• Tailor-made software 

C u s t o m - b u i l t s o f t w a r e , s p e c i a l i s e d 

v e r s i o n s or e x t e n s i o n s can all be de ­

v e l o p e d to t he c l ient 's spec i f i ca t i ons . 

" Verification and validation of 

software 

A c c u r a c y a n d rel iabi l i ty of t echn i ca l 

app l i ca t i on s o f t w a r e is of p r i m e i m ­

p o r t a n c e . For th is r e a s o n , al l M A R I N 

s o f t w a r e is not on ly n u m e r i c a l l y 

t es ted but a l so c o m p a r e d w i th m o d e l 

tes ts a n d fu l l - sca le m e a s u r e m e n t s . 

' Delivery of PC programs 

For p rac t i ca l local use by d e s i g n e r s 

a n d e n g i n e e r s , m a n y of t h e ex i s t i ng 

p r o g r a m s a r e i s sued for u s e o n Per ­

sona l C o m p u t e r s . 

Licences on advanced 

engineering packages 

La rge a n a l y s i s p a c k a g e s are m a d e 

ava i l ab le t h r o u g h a l i cenc ing a g r e e ­

men t . T h i s p r o c e d u r e g u a r a n t e e s 

suppor t , m a i n t e n a n c e a n d s u p p l y of 

u p d a t e s . 

» Installation and training 

M A R I N a s s i s t s in s o f t w a r e i m p l e ­

men ta t i on a n d a l so o f f e r s d e d i c a t e d 

t ra in ing of p e r s o n n e l . 

«f^aintenance and supporl 

C o m p u t e r h a r d w a r e a n d s o f t w a r e a re 

d e v e l o p i n g fas t . T h e M A R I N o r g a n i ­

sa t ion g u a r a n t e e s con t i nu i t y in the 

s o f t w a r e it de l i ve rs . 

T h e S o f t w a r e E n g i n e e n n g D e p a r t ­

m e n t is a l s o r e s p o n s i b l e f o r f u l l - s c a l e 

m e a s u r e m e n t s at s e a on b o a r d sh ips 

a n d o f f s h o r e p l a t f o r m s . 

Fu r the r i n f o rma t i on on t he T n a l s & 

Mon i t o r i ng G r o u p is g i v e n in a s e p a ­

rate f a c t s h e e t . 

|F92(B93| 
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Products 

A w i d e r a n g e of s o f t w a r e p a c k a g e s 

a re d e s c r i b e d in s e p a r a t e ' s o f t w a r e 

d o c u m e n t a t i o n s h e e t s ' . T h e f o l l o w ­

ing a r e a s a r e c o v e r e d : 

• Hull form and CAD 

D e s i g n a n d c o m p u t a t i o n a l h y d r o d y ­

n a m i c s s ta r t w i t h g e o m e t r y de f i n i t i on . 

Fo r s h i p d e s i g n t h e M A R I N C A D 

p a c k a g e c o m p r i s e s b a s i c d e s i g n , 

l ines f a i h n g bu t a l s o a la rge s e t of 

a p p l i c a t i o n p r o g r a m s fo r h y d r o d y ­

n a m i c a n a l y s i s . 

• Computational fluid dynamics 

P o t e n t i a l - t h e o r y b a s e d p r o g r a m s 

s u c h a s D I F F R A C a r e u s e d fo r t he 

a n a l y s i s of w a v e i n d u c e d f o r c e s a n d 

m o t i o n s . P a n e l m e t h o d s s u c h as 

D A W S O N a r e u s e d f o r f l o w a n d w a v e 

r e s i s t a n c e . N a v i e r - S t o k e s s o l v e r s 

s u c h as P A R N A S S O S a r e n o w be ­

c o m i n g a v a i l a b l e fo r p rac t i ca l a p p l i ­

c a t i o n s . 

• Powering 

P o w e r i n g p r e d i c t i o n p r o g r a m s h a v e 

b e e n d e v e l o p e d f o r v a r i o u s s h i p 

t y p e s . T h e s e p r e d i c t i o n s c a n be 

b a s e d o n s ta t i s t i cs d e r i v e d f r o m n u ­

m e r o u s m o d e l t es t r esu l t s a v a i l a b l e at 

M A R I N , or o n s ta te -o f - t he -a r t c a l c u ­

la t ions u s i n g a c c u r a t e m a t h e m a t i c a l 

m o d e l s a n d c o m p u t a t i o n a l f lu id dy ­

n a m i c m e t h o d s . 

• Propeller design and analysis 

D e s i g n p r o g r a m s a r e ava i l ab le b a s e d 

o n t he f a m o u s W a g e n i n g e n B- a n d 

K a - s e h e s . Po ten t ia l t h e o r y is u s e d in 

v a r i o u s d e g r e e s of c o m p l e x i t y a n d 

a c c u r a c y to a n a l y s e p rope l l e rs . 

T h e r a n g e i n c l u d e s p r o g r a m s for 

b l ade s e c t i o n d e s i g n , cav i t a t i on a n d 

s t r e n g t h a n a l y s i s . D e d i c a t e d p r o ­

g r a m s h a v e b e e n d e v e l o p e d for s p e ­

c ia l p r o p u l s o r s s u c h as t h rus te r s a n d 

w a t e r j e t s . 

IF920782J 

Comparison between measured and 

calculated resistance of a 250 ton hydro­

foil craft. 
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• Seakeeping, manoeuvring and 

ultimate stability 

S e a k e e p i n g s o f t w a r e not on l y i n ­

c l u d e s l i near 2 - D a n d 3 -D p r o g r a m s 

fo r m o t i o n s , a d d e d r e s i s t a n c e a n d 

b e n d i n g m o m e n t s , but a l s o c o m p l e t e 

wo rkab i l i t y a n a l y s e s fo r the spec i f i c 

m i s s i o n pro f i le a n d a r e a of o p e r a t i o n . 

N o n - l i n e a r l a rge a m p l i t u d e s i m u l a ­

t ion m o d e l s a re a v a i l a b l e fo r the 

a n a l y s i s of b r o a c h i n g a n d u l t ima te 

s tab i l i t y . M a n o e u v r a b i l i t y capac i t i es 

m a y b e a s s e s s e d at an ear ly d e s i g n 

s t a g e . 

»Advanced vessels 

M u c h e f fo r t h a s b e e n put in to re ­

s e a r c h on a d v a n c e d c ra f t s u c h as 

( s e m i - ) p l a n i n g b o a t s , c a t a m a r a n s , 

hyd ro fo i l s , f r i ga tes a n d s u b m a r i n e s . 

S u c h v e s s e l s g e n e r a l l y requ i re an 

i n t eg ra ted a p p r o a c h to t he ana l ys i s 

a n d o p t i m i z a t i o n of r e s i s t a n c e , p ro ­

p u l s i o n , m o t i o n s a n d con t ro l a c t u a ­

to rs . 

fR9018761 

• Wave, wind and current loads 

A c c u r a t e p red i c t i ons of t he e n v i r o n ­

m e n t a l exc i t a t i on l oads on s h i p s , 

s e m i - s u b m e r s i b l e s a n d o t h e r of f ­

s h o r e s t r u c t u r e s m e a s u r e m e n t s o n 

b o a r d s h i p s a n d p l a t f o r m s spec ia l 

s y s t e m s a re ava i l ab le 

• Dynamic behavior of offshore 

structures 

D e d i c a t e d s o f t w a r e h a s b e e n d e v e l ­

o p e d f o r t h e s imu la t i on of m o o r e d a n d 

d y n a m i c p o s i t i o n e d v e s s e l s , h e a v y 

lift o p e r a t i o n s a n d f l ex ib le risers. 

Information 

A ' s o f t w a r e d o c u m e n t a t i o n shee t ' f o r 

e a c h s o f t w a r e p a c k a g e is ava i l ab le 

on r e q u e s t . T h e S o f t w a r e Eng inee r ­

ing D e p a r t m e n t wil l be g l a d to d i s c u s s 

t h e a l t e r n a t i v e s a v a i l a b l e to s o l v e 

y o u r spec i f i c p r o b l e m s . 
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General 

W i t h i n IViARIN t h e T r ia l s & IVIonitoring 

G r o u p is r e s p o n s i b l e for m e a s u r e ­

m e n t s at s e a , o n b o a r d s h i p s a n d 

o f f s h o r e p l a t f o r m s . T h e ro le of s u c h 

m e a s u r e m e n t s is of g r o w i n g impo r ­

t a n c e f r o m d e s i g n , de l i ve ry a n d o p ­

e ra t i ona l po in ts of v i ew . 

In t he d e s i g n a n d e n g i n e e r i n g p h a s e s 

of v e s s e l s a n d o f f sho re s t r uc tu res , 

i n c reas i ng use is b e i n g m a d e o f a d ­

v a n c e d c o m p u t e r p r o g r a m s fo r t he 

p red i c t i on of e .g . r es i s t ance , w a v e 

i n d u c e d m o t i o n s a n d a n c h o r i n g 

l o a d s . T h e eva lua t i on of s u c h c o m p u ­

ter p r o g r a m s w i th respec t to a p p l i c a ­

bi l i ty a n d a c c u r a c y requ i res c o m p a r i ­

s o n s w i th m e a s u r e d da ta . M e a s u r e ­

m e n t c a m p a i g n s m a y a l so p r o v i d e 

v a l u a b l e i n f o r m a t i o n o n a c t u a l i n -

s e n / i c e b e h a v i o u r a n d t hus o n d e s i g n 

c r i te r ia . 

N o w a d a y s , con t rac t spec i f i ca t i ons 

for de l i ve ry of sh ips a n d p l a t f o rms not 

on l y c o m p r i s e s p e e d a n d p o w e r but 

a l so m a n o e u v r i n g a n d pos i t ion k e e p ­

ing capab i l i t i es as we l l as s e a k e e p ­

ing b e h a v i o u r . M e a s u r e m e n t s d u r i n g 

t he s e a t r ia ls of the v e s s e l a re n e e d e d 

to e v a l u a t e its p e r f o r m a n c e on e a c h 

of t h e s e a s p e c t s . N o i s e a n d v ib ra t i on 

con t ro l is a l s o a n a r e a of c o n c e r n . 

C o n t i n u o u s m o n i t o r i n g o f t h e a s p e c t s 

ou t l i ned a b o v e is o f t en e f f i c ien t for 

spec i f i c o p e r a t i o n s s u c h as h e a v y 

t ranspo r t , ins ta l la t ion , o r o f f s h o r e p ro ­

d u c t i o n p l a t f o r m s . T h i s i n fo rma t i on is 

e f fec t i ve in con t ro l i ng a n d op t im i z i ng 

t he o p e r a t i o n , as we l l as for l i fe t ime 

con t ro l (e .g . f a t i gue ) . 

M e a s u r e m e n t s at s e a requ i re s o p h i s ­

t i ca ted a n d re l iab le e q u i p m e n t c o m ­

p r i s i ng : sens i t i ve s e n s o r s ; d a t a ac ­

qu i s i t i on , t r anspo r t , r educ t i on a n d 

s t o r a g e . T o r e d u c e h igh l a b o u r c o s t s , 

a t t en t i on is i nc reas ing l y f o c u s e d on 

a u t o m a t i c m e a s u r e m e n t s a n d on 

b o a r d ana l ys i s . 

In m a n y c a s e s , m e a s u r e m e n t s o n 

b o a r d are f o l l o w e d by i n -dep th in ter­

p re ta t i on of t h e resu l t s . Fo r th is pur ­

p o s e , d a t a a n a l y s i s p r o c e d u r e s , 

c o m p u t a t i o n a l p red ic t i on too ls a n d a n 

u n d e r s t a n d i n g of the phys i ca l p h e ­

n o m e n a a re al l i n d i s p e n s a b l e . 

[F920356] 

M A R I N o f fe rs m o r e t h a n 6 0 y e a r s ' 

e x p e r t i s e in h y d r o d y n a m i c s , m e a s ­

u r e m e n t s a n d e v a l u a t i o n . T o g e t h e r 

w i th p r e s e n t - d a y s e n s o r s , m e a s u r e ­

m e n t c o m p u t e r s a n d a n a l y s i s so f t ­

w a r e , a s t r o n g c o m b i n a t i o n c a n b e 

o f f e r e d in f i e l dw o rk . 
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Services 

T h e T & M G r o u p o p e r a t e s a d v a n c e d 

m e a s u r e m e n t s y s t e m s r a n g i n g f r o m 

c o m p a c t m o t i o n s e n s o r s to L a s e r 

D o p p l e r A n e m o m e t e r s . 

W a v e , w i n d a n d c u r r e n t c l i m a t e is 

r e c o r d e d u s i n g e x i s t i n g n e t w o r k s , 

sa te l l i t e i n f o r m a t i o n o r d e d i c a t e d 

e q u i p m e n t . 

S o m e e x a m p l e s of r egu la r s e r v i c e s 

a r e : 

• C o n t r a c t s e a t r ia l m e a s u r e m e n t s for 

p o w e r i n g , m a n o e u v r i n g a n d s e a ­

k e e p i n g . 

• N o i s e a n d v i b r a t i o n m e a s u r e m e n t s . 

• P r o p e l l e r Q u a l i t y C o n t r o l . 

• C a v i t a t i o n o b s e r v a t i o n . 

» M a n o e u v r i n g , c r a b b i n g a n d D P -

p e r f o r m a n c e . 

Bo l l a rd pul l a n d t o w f o r c e . 

'•• S t r uc tu ra l s t r e s s m o n i t o r i n g . 

• P l a t f o r m ins ta l la t ion m o n i t o r i n g . 

• W a v e , w i n d a n d c u r r e n t m e a s u r e ­

m e n t s . 

• P l a t f o r m m o t i o n m e a s u r e m e n t s . 

• A n c h o r i n g a n d m o o r i n g l o a d s . 

T h i s w o r k is n o r m a l l y c o n d u c t e d o n 

beha l f of t h e o w n e r , y a r d or o p e r a t i n g 

c o m p a n y . A t t e n d a n c e a n d o b s e r v a ­

t i on of s e a t r ia ls is a l s o i n c l u d e d in t h e 

s e r v i c e . 

[F920628] 

Products 

T h e s e r v i c e s l i s ted a b o v e i n c l u d e 

m e a s u r e m e n t s , d a t a s t o r a g e a n d re­

t r i eva l , ana l ys i s a n d e v a l u a t i o n . T h e 

resu l t of al l t h e s e s e n / i c e s is a h igh 

qua l i t y repo r t of t h e resu l ts t o g e t h e r 

w i t h d i s c u s s i o n a n d r e c o m m e n d a ­

t i ons . 

M A R I N a l s o o f f e r s de ta i l ed co r re l a ­

t i ons of t h e m e a s u r e d d a t a w i t h c o m ­

pu te r m o d e l p red i c t i ons a n d m o d e l 

tes t resu l t s . 

P r e s e n t - d a y s o f t w a r e e n a b l e s e f f i ­

c i en t c o r r e l a t i o n s w i t h fu l l - sca le re ­

su l t s . In m a n y c a s e s , s u c h e v a l u a ­

t i ons h a v e p r o v e d t o p r o v i d e b o t h i n ­

s igh t a n d s o l u t i o n s . 

Organisation 

T h e Tr ia l s & M o n i t o r i n g G r o u p is par t 

of t h e S o f t w a r e E n g i n e e r i n g Depa r t ­

m e n t . 

[F913428] 
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General 

T h e ac t iv i t ies of the A u t o m a t i o n a n d 

I n s t m m e n t a t i o n (A& l ) D e p a r t m e n t 

e n c o m p a s s t he f o l l o w i n g m a i n is­

s u e s : 

- m e a s u r e m e n t s y s t e m s ; 

- p rope l l e r m o d e l m a n u f a c t u r i n g ; 

- c o m p u t e r fac i l i t ies . 

T h e A & l D e p a r t m e n t is heav i l y in ­

v o l v e d in k e e p i n g t he e x p e n m e n t a l 

a n d c o m p u t e r fac i l i t ies of IVIARIN up -

to -da te a n d in g o o d o p e r a t i o n a l c o n ­

d i t ion . 

In recen t y e a r s t he e x p e r i m e n t s , e i ­

the r w i th s c a l e - m o d e l s in the labora ­

to ry o r a t f u l l s c a l e at s e a , h a v e s h o w n 

i n c r e a s i n g var ie ty a n d c o m p l e x i t y . 

IVIoreover, t he re is an i n c r e a s i n g de ­

m a n d for h igher a c c u r a c y , m o r e f lex­

ibi l i ty a n d i m p r o v e d e f f i c iency . T h e 

e x t e n s i v e e x p e r i e n c e at M A R I N in 

d e v e l o p i n g a d v a n c e d m e a s u r i n g 

s y s t e m s , c o m b i n e d w i th t he eve r - i n -

[F793058] 

c r e a s i n g capab i l i t i es of bas ic e lec ­

t ron ic a n d op t i ca l c o m p o n e n t s , m a k e 

it poss ib l e to mee t t h e s e p r e s e n t - d a y 

r e q u i r e m e n t s to a h igh d e g r e e . 

T o p e r f o r m the i r t a s k s , the staf f o f t h e 

A & l D e p a r t m e n t h a v e a t h o r o u g h b a ­

sic a n d prac t i ca l k n o w l e d g e of d i sc i ­

p l i nes s u c h as e lec t ron i cs , op t i cs a n d 

c o m p u t e r t e c h n i q u e s . 

In add i t i on , t h e y have at the i r d is ­

posa l a p p r o p r i a t e h a r d w a r e a n d sof t ­

w a r e too ls . For s y s t e m d e v e l o p m e n t , 

m o d e r n s t r uc tu red d e s i g n m e t h o d s 

a re u s e d as par t of a Q A - s y s t e m . 

Services 

T h e ac t iv i t ies of t he A & l D e p a r t m e n t 

a re f o c u s e d , in t he f i rst i n s t a n c e , o n 

t he c o r e b u s i n e s s of M A R I N , a n d 

h e n c e on h y d r o d y n a m i c r e s e a r c h . 

H o w e v e r , s e r v i c e s are a l so r e n d e r e d 

to th i rd pa r t i es , usua l l y t h r o u g h the 

T e c h n o l o g y T r a n s f e r p ro jec t g r o u p or 

o n e of the m a r k e t - o n e n t e d depa r t ­

m e n t s . T h e s e r v i c e s to th i rd par t ies 

c o m p r i s e : 

' Delivery of hardware 

Th i s c o n c e r n s p r o d u c t s tha t a re 

m a n u f a c t u r e d us ing spec ia l m a ­

c h i n e s , sk i l ls o r k n o w l e d g e ava i l ab le 

at M A R I N . A s a ru le, M A R I N d o e s not 

m e d i a t e w i th r ega rd to p r o d u c t s tha t 

c a n b e b o u g h t on e .g . t h e i n s t r u m e n t 

marke t . 

• Delivery of measuring systems 

S e v e r a l spec ia l i zed s y s t e m s w i th a 

p r o v e n r e c o r d of re l iabi l i ty in the 

M A R I N labo ra to r i es a re a l so ava i l ­

ab le to th i rd par t ies . 

Delivery of software packages 

Th i s i tem par t i cu la r t y c o n c e m s c o m ­

pu te r p r o g r a m s n e e d e d to p e r f o r m 

a n d a n a l y s e m e a s u r e m e n t s in h y d r o -

d y n a m i c l abo ra to r i es . 

T h e s o f t w a r e is usua l l y d e n v e d f r o m 

p r o g r a m s d e v e l o p e d fo r i n - h o u s e 

use . 

Training 

T h e A & l D e p a r t m e n t o f f e r s d e d i c a t e d 

t ra in ing d i r e c t e d at t he o p e r a t i n g p ro ­

c e d u r e s n e c e s s a r y to p e r f o r m e x p e r i ­

m e n t s a n d to u s e c o m p u t e r s in a hy­

d r o d y n a m i c l abo ra to r y . 

• Assistance in experiments 

S u c h a s s i s t a n c e m a y c o n c e r n e .g . 

t h e e x e c u t i o n of e x p e r i m e n t s w i th 

f l ow m e a s u r i n g s y s t e m s b a s e d o n 

L a s e r - D o p p l e r A n e m o m e t r y , e i t h e r i n 

t he l abo ra to r y or at s e a . 

1F881109J 
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Products 

A se lec t i on of p r o d u c t s o f f e r e d for 

s a l e is l i s ted b e l o w . 

= Force transducers 

T h e d e s i g n , m a n u f a c t u r e a n d c a l i ­

b ra t i on of o n e - c o m p o n e n t a n d m u l t i -

c o m p o n e n t f o r c e t r a n s d u c e r s fo r 

u n d e r w a t e r u s e is a spec ia l i t y of 

M A R I N . S u c h t r a n s d u c e r s a r e a l s o 

a v a i l a b l e to th i rd pa r t i es . 

• Propeller models 

T h e p r o c e d u r e f o r t h e m a n u f a c t u r e of 

p rope l l e r m o d e l s h a s b e e n i m p r o v e d . 

T h e resu l t i ng i n c r e a s e in p r o d u c t i o n 

c a p a c i t y wi l l e n a b l e M A R I N t o p r o ­

d u c e m o r e p rope l l e r m o d e l s fo r th i rd 

pa r t i es . 

= Propeller-blade-edge microscope 

T h i s s p e c i a l i z e d i n s t r u m e n t p r o d u c e s 

a n d c o m b i n e s e n l a r g e d i m a g e s o f t h e 

d e s i r e d a n d a c t u a l sec t i on s h a p e at 

s e l e c t e d p l a c e s a l o n g t h e e d g e of a 

b l a d e . T h e i n s t r u m e n t is i n d i s p e n s a ­

b le f o r f i n i s h i n g p rope l l e r b l ade e d g e s 

w i t h i n n a r r o w t o l e r a n c e s espec ia l l y 

s u c h as t h o s e a s requ i red for c a v i t a ­

t ion o b s e r v a t i o n tes t s . 

• Wave-height probe 

T h e hear t of th is i n s t r u m e n t is a s e r v o 

c o n t r o l l e d n e e d l e t ha t f o l l o w s t he 

w a t e r s u r f a c e u p to h igh f r e q u e n c i e s . 

T h e ve r t i ca l pos i t i on of t he n e e d l e is 

m e a s u r e d . 

• Model-positlon-measuring (MPM) 

system 

T h i s i n s t r u m e n t is c a p a b l e of m e a s ­

u r ing t h e v a l u e s of all s ix d e g r e e s of 

f r e e d o m of a m o v i n g a n d osc i l l a t ing 

ob jec t s i m u l t a n e o u s l y w i t hou t a n y 

m e c h a n i c a l c o n t a c t . T h e d a t a a r e 

p r e s e n t e d in rea l t i m e . 

t 
I 
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• Data-acquisition software 

T h i s s o f t w a r e in i t ia tes a n d con t ro l s 

m e a s u r e m e n t s regu la r l y ca r r i ed ou t 

in l a b o r a t o h e s l ike M A R I N . T h e so f t ­

w a r e is i n te rac t i ve a n d m e n u - s t r u c ­

t u r e d w i th o p t i o n s fo r v a h o u s t y p e s of 

m e a s u r e m e n t s . 

\ < 

\ 
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• Data-analysis software 

S e v e r a l s o f t w a r e p a c k a g e s a re ava i l ­

a b l e fo r t h e ana l ys i s of m e a s u r e d 

d a t a . T h e y m a y con ta i n m o d u l e s for 

p r e p r o c e s s i n g (e .g . f i l te r ing) , g e n e r a l 

s ta t is t ica l a n d spec t ra l ana l ys i s , s p e ­

c ia l a n a l y s i s a n d p o s t p r o c e s s i n g . 



General 

O v e r recen t y e a r s M A R I N h a s sev ­

era l t i m e s b e e n a s k e d to rende r as ­

s i s t ance in d e v e l o p i n g h y d r o d y n a m i c 

tes t i ng fac i l i t ies a n d in e x t e n d i n g the 

theo re t i ca l k n o w l e d g e of e m p l o y e e s 

in th is d isc ip l ine . N o w a d a y s t he st rat ­

egy of new l y i ndus t r i a l i zed coun t r i es 

is to d e v e l o p the i r o w n t e c h n o l o g y . 

T o s e n / e t h e s e c o u n t n e s M A R I N h a s 

se t up a T e c h n o l o g y T r a n s f e r G r o u p . 

T h e a im of th is g r o u p is to t r ans fe r 

k n o w l e d g e in t he f ie ld of h y d r o d y ­

n a m i c s o n a c o m m e r c i a l b a s i s a n d to 

s u p p l y spec i f i c ha rd a n d s o f t w a r e for 

e x p e r i m e n t a l r e s e a r c h . M A R I N is 

a l so w i l l i ng to pa r t i c i pa te in c a s e s 

w h e r e t h e c l ient w a n t s t he de l i ve ry of 

t u r n k e y s y s t e m s w i th l a rge cap i ta l in ­

v e s t m e n t s s u c h as b u i l d i n g s w i th ut i l i ­

t ies a n d i n s t r u m e n t s . T h y s s e n 

R h e i n s t a h l T e c h n i k G m b H a n d 

M A R I N a re c o o p e r a t i n g in s e v e r a l 

p ro jec ts to c o m b i n e s e c u n t y in cap i ta l 

i n v e s t m e n t s a n d k n o w l e d g e . S o far a 

n u m b e r of p ro jec ts a re in p rog ress 

w i th an exce l l en t w o r k i n g re la t i onsh ip 

b e t w e e n t he t w o par t i es . 

Services 

F r o m the expe r t i se g a i n e d in p rev i ­

o u s p ro jec ts , t he f o l l ow ing se rv i ces 

h a v e b e e n d e v e l o p e d : 

Consultancy 

Th i s i nc ludes all ac t iv i t ies in re la t ion 

to the d e s i g n a n d bu i ld ing or i m p r o v e ­

m e n t of h y d r o d y n a m i c l abo ra to r i es . 

S u c h c o n s u l t a n c y p ro jec ts b e g i n wi th 

a d v i c e on the d i m e n s i o n s o f t h e fac i l i ­

t ies in re la t ion w i th t h e r e q u i r e m e n t s 

o f t h e o w n e r , con t i nue t h r o u g h p r e p a ­

ra t ion of spec i f i ca t i ons a n d t e n d e r 

d o c u m e n t s a n d c o n c l u d e w i t h Pro jec t 

M a n a g e m e n t C o n s u l t a n c y d u n n g t he 

bu i ld ing p h a s e . 

Operational training 

T r a i n i n g p r o g r a m s are d e v e l o p e d 

a n d c a n b e de l i ve red by M A R I N ex ­

pe r t s to m e m b e r s of s taf f of h y d r o d y ­

n a m i c l abo ra to r i es . T h e t ra in ing can 

b e c u s t o m i s e d a n d c o v e r s t h e f ie lds 

of sh ip p o w e r i n g , cav i t a t i on a n d off­

s h o r e t es t i ng , i nc lud ing e v a l u a t i o n . 

T r a i n i n g p r o g r a m s for s h i p a n d p ro ­

pe l le r m o d e l p r o d u c t i o n a n d d r a w i n g 

o f f i ce t ra in ing are a l so ava i l ab le . 

Operational assistance 

In m a n y c a s e s , e s p e c i a l l y w h e r e 

n e w l y se t u p l a b o r a t o h e s a r e i n ­

v o l v e d , t he o p e r a t i o n a l t ra in ing m a y 

n e e d to b e f o l l o w e d by o p e r a t i o n a l 

a s s i s t a n c e d u r i n g the s ta r t -up p h a s e . 

T h i s a s s i s t a n c e i nc l udes o n - t h e - s p o t 

t r a i n ing by M A R I N e x p e r t s . 

Postgraduate courses on tiydro­

dynarnics. 

M A R I N is p r e p a r e d to d e l i v e r c o u r s e s 

to g r a d u a t e s on spec i f i c h y d r o d y ­

n a m i c sub jec t s . 

[F790823] 

Products 

D u r i n g its 6 0 y e a r s of e x i s t e n c e , 

M A R I N h a s h a d to s o l v e a n u m b e r of 

m e a s u r i n g a n d p r o d u c t i o n p r o b l e m s . 

C o n s e q u e n t l y , i n s t r u m e n t s , s o f t w a r e 

a n d h a r d w a r e h a v e h a d to b e d e v e l ­

o p e d in o r d e r to m a i n t a i n M A R I N ' s 

l ead ing ro le in t he f ie ld of h y d r o d y ­

n a m i c r e s e a r c h . 

P n m e e x a m p l e s of t h e s e p r o d u c t s 

a re : 

D a t a a c q u i s i t i o n a n d a n a l y s i s 

s y s t e m s . 

= M o d e l pos i t i on m e a s u r i n g s y s t e m 

w i th op t i ca l t r a c k i n g s y s t e m w i t h a n 

a c c u r a c y of ± 1 m m . 

' S e r v o c o n t r o l l e d w a v e he igh t p r o b e 

to be u s e d o n c a r r i a g e s at h i gh s p e e d . 

H a r d a n d s o f t w a r e for n u m e r i c 

m o d e l a n d p r o p e l l e r p r o d u c t i o n . 

S p e c i a l t r a n s d u c e r s . 
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Example of a project in progress 

Indonesian l-lydrodynamic 

Laboratory in Surabaya. 

For a n u m b e r of y e a r s , M A R I N h a s 

b e e n i n v o l v e d in t h e d e v e l o p m e n t of 

p l a n s f o r t h e d e s i g n , c o n s t r u c t i o n a n d 

c o m m i s s i o n i n g of a n e w I n d o n e s i a n 

H y d r o d y n a m i c L a b o r a t o r y in S u r a ­

b a y a . 

T h e po l i c y of t h e I n d o n e s i a n g o v e r n ­

m e n t is d i r e c t e d t o w a r d s t h e d e v e l o p ­

m e n t of a h i g h - t e c h i ndus t r y . T h e r e ­

f o re t h e d e v e l o p m e n t of r e s e a r c h f a ­

c i l i t ies fo r e a c h i ndus t r y is a m a t t e r of 

p r i m e i m p o r t a n c e . 

A n A e r o d y n a m i c L a b o r a t o r y h a s a l ­

r e a d y b e e n e s t a b l i s h e d in S e r p o n g . 

T h e ac t i v i t i es of t h i s L a b o r a t o r y a r e 

c l o s e l y re la ted t o t h e I n d o n e s i a n air­

c ra f t i ndus t r y . 

T h e s h i p b u i l d i n g i ndus t r y is a l s o of 

p n m e i m p o r t a n c e in t h e f u t u r e d e v e l ­

o p m e n t of I n d o n e s i a w i t h its la rge ar­

c h i p e l a g o a n d it is o b v i o u s tha t a H y ­

d r o d y n a m i c L a b o r a t o r y n e e d s t o b e 

e s t a b l i s h e d . T h i s L a b o r a t o r y wi l l p r o ­

v i d e t he f u tu re f o c u s of h y d r o d y n a m i c 

k n o w l e d g e in I n d o n e s i a , b a s e d u p o n 

a sk i l l ed s taf f of sc ien t i s t s , we l l q u a l i ­

f i ed s o f t w a r e d e v e l o p e r s a n d h igh l y 

t r a i n e d t e c h n i c i a n s a b l e to e x e c u t e 

a n d e v a l u a t e tes ts a n d m a n u f a c t u r e 

m o d e l s , i n s t r u m e n t a t i o n a n d e l e c ­

t r on i cs . 

T h e a s s i s t a n c e M A R I N is p rov i d i ng in 

th i s d e v e l o p m e n t is m a n i f o l d ; 

Design assistance 

T h i s i n v o l v e m e n t c o m p n s e d ass i s t ­

a n c e in t h e d e s i g n of t h e g e n e r a l lay­

o u t of t h e Labo ra to r y . For th is pu r ­

p o s e an e n v i r o n m e n t a l , m a r k e t i n g 

a n d feas ib i l i t y s t u d y w a s e a r n e d o u t 

b y M A R I N . T h e resu l t s w e r e la id 

d o w n in t h e r e q u i r e m e n t s a n d s p e c i ­

f i ca t i ons fo r t h e l a b o r a t o r y a n d e q u i p ­

m e n t in o r d e r to e n a b l e a p r o p e r t e n ­

de r p r o c e d u r e to t a k e p l a c e . 

Project management consultancy 

S u b s t a n t i a l a s s i s t a n c e is b e i n g g i v e n 

in t he f o r m of m a n a g e m e n t c o n s u l ­

t a n c y d u n n g t he bu i l d i ng of t he L a b o ­

ra tory . A f i e ld t e a m u n d e r t h e d i rec ­

t ion of M A R I N is p e r m a n e n t l y p r e s e n t 

at t he bu i l d i ng s i te in S u r a b a y a . 

Special supplies 

In a d d i t i o n to t h e s u p p o r t d e s c r i b e d , 

M A R I N is a l s o s u p p l y i n g s o m e s p e ­

c ia l e q u i p m e n t for t he L a b o r a t o r y . 

A m a i n f e a t u r e is t h e de l i ve ry of t he 

la tes t d e v e l o p m e n t in m o d e l pos i t i on 

m e a s u r i n g e q u i p m e n t . T h i s is a 

c o n t a c t l e s s m e a s u n n g s y s t e m d e ­

t ec t i ng t h e 6 m o d e s of m o t i o n w i t hou t 

h a m p e r i n g t h e m o d e l b y d a t a t r a n s ­

m i s s i o n c a b l e s . 

M A R I N s o f t w a r e , d e v e l o p e d a n d va l i ­

d a t e d i n - h o u s e a n d d e d i c a t e d to t he 

p r o c e s s of e f f i c ien t m o d e l t es t i ng a n d 

e f f i c ien t p r o c e s s i n g of la rge q u a n t i ­

t ies of d a t a is a l so to b e ins ta l l ed . 

Training programs 

A s u b s t a n t i a l t r a i n ing p r o g r a m h a s 

b e e n se t up in t h e N e t h e r t a n d s for t he 

t ra in ing of a n u c l e u s of t he f u t u r e c r e w 

of t h e I n d o n e s i a n H y d r o d y n a m i c 

L a b o r a t o r y a n d t he re is a l s o to b e a n 

a s s i s t a n c e p r o g r a m fo r t he s ta r t i ng -

u p p h a s e a f te r t h e l abo ra to r y is 

b r o u g h t in to c o m m i s s i o n . 

Data on tlie new facilities in 

Indonesia 

T h e L a b o r a t o r y in S u r a b a y a c o m ­

p r i s e s a l o n g T o w i n g T a n k m e a s u r i n g 

2 3 5 x 11 x 5 .5 m, a Cav i t a t i on T u n n e l 

w i t h a m e a s u r i n g c r o s s - s e c t i o n of .85 

X .85 m a n d a M a n o e u v r i n g O f f s h o r e 

B a s i n . T h i s B a s i n c o n s i s t s of a d e e p 

(60 x 3 5 x 2 .5 m) a n d a s h a l l o w par t 

(45 X 3 5 X 1 .25 m ) . T h e t h r e e b a s i n s 

a r e e q u i p p e d w i th s o p h i s t i c a t e d 

w a v e - m a k i n g e q u i p m e n t . 

Al l fac i l i t i es a r e p r o v i d e d w i t h fas t 

D a t a L o g g i n g a n d A n a l y s i s s y s t e m s 

a n d a n a p p r o p r i a t e o f f - l ine c o m p u t e r 

s y s t e m is to h a n d l e de ta i l ed a n a l y s i s 

a n d s u p p o r t t he m a t h e m a t i c a l s i m u ­

la t ions . 

Technology Transfer Group/ 

organisation and contacts 

T h e T e c h n o l o g y T r a n s f e r G r o u p is 

par t of t h e M A R I N o r g a n i s a t i o n a n d 

c o n s i s t s of a p e r m a n e n t s taf f in 

W a g e n i n g e n . It c a n t e m p o r a r i l y b e 

e x t e n d e d by M A R I N spec ia l i s t s 

w h e r e n e e d s a n d w o r k l o a d requ i re . 

(F902063] 
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m/mm 

C a l l : 

T e l e p h o n e : +31 8 3 7 0 9 3 9 1 1 

Fax: +31 8 3 7 0 9 3 2 4 5 

Te lex : 4 5 1 4 8 N S M B N L 

Write: 

P.O.Box 2 8 

6 7 0 0 A A W a g e n i n g e n 

T h e N e t h e r l a n d s 

Visit: 

2 H a a g s t e e g 

6 7 0 8 P M W a g e n i n g e n 

T h e N e t h e r l a n d s 

B y Public Transport: 

T r a i n to A r n h e m , ge t off a t E d e -

W a g e n i n g e n . 

B u s e s 8 3 a n d 85 s top in f ron t of 

M A R I N (or t ake a tax i ) . 

B y car: 

H i g h w a y A 1 2 d i rec t i on A r n h e m . 

L e a v e the A l 2 for W a g e n i n g e n a n d 

f o l l o w the b e l o w route : 

Depressurized Towing T a n k : 

16 Ga l van i s t r aa t 

6 7 1 6 A E E d e 

T h e N e t h e r l a n d s 

MARIN 
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Direct dialling numbers: 

M A N A G I N G D I R E C T O R 

* M.W.C. Oosterveld, 

+ 3 1 8 3 7 0 9 3 2 1 9 

A D M I N I S T R A T I O N & F I N A N C E 

* P.B.M. Badoux {head), 

+ 3 1 8 3 7 0 9 3 2 6 4 

P U B L I C R E L A T I O N S & 

M A R K E T I N G 

E.R. Dolfin, 

+ 3 1 8 3 7 0 9 3 3 0 5 

P E R S O N N E L S E R V I C E S 

* J. Kranenbarg ( h e a d ) , 

+ 3 1 8 3 7 0 9 3 2 1 4 

S H I P R E S E A R C H D E P A R T M E N T 

* J. Ttl. Ligtelijn ( head ) , 

+31 8 3 7 0 9 3 4 8 5 

U. Nienfiuls ( p ro jec t s ) , 

+ 3 1 8 3 7 0 9 3 4 8 4 

O F F S H O R E D E P A R T M E N T 

* S.G. T a n ( h e a d ) , 

+31 8 3 7 0 9 3 3 2 6 

J.E.W. l /Wc /7ere (pro jects) , 

+31 8 3 7 0 9 3 3 5 1 

S O F T W A R E E N G I N E E R I N G 

* H.J.J. van der Boom ( h e a d ) , 

+31 8 3 7 0 9 3 3 5 3 

M. Til. van Hees ( p ro jec t s ) , 

+31 8 3 7 0 9 3 4 6 8 

A U T O M A T I O N & 

I N S T R U M E N T A T I O N 

D E P A R T M E N T 

* J. van der Kooy ( h e a d ) , 

+ 3 1 8 3 7 0 9 3 4 7 5 

T E C H N O L O G Y T R A N S F E R 

C.M.J. Gommers, 

+31 8 3 7 0 9 3 2 9 1 

* Member of the management team of MARIN 

S U P E R V I S I N G 

B O A R D 

A D V I S O R Y C O U N C I L A D V I S O R Y C O U N C I L 

S H I P S O F F S H O R E 

P E R S O N N E L * 

S E R V I C E S 

S O F T W A R E • A U T O M A T I O N * T E C H N O L O G Y 

S H I P S * O F F S H O R E * E N G I N E E R I N G 8, I N S T R U M E N T A T I O N T R A N S F E R 


