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1. Flanders
Maritime
Laboratory
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Flanders Maritime Laboratory:
a brand of a house of brands
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Flanders Maritime Laboratory
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Flanders Maritime Laboratory
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2. Towing
Tank for
Manoeuvres 
in Shallow
Water
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Flanders Maritime Laboratory: towing tank

scale factor 95 -> 55
fully automated, unmanned operation

Antwerp Ostend Ratio

year 1992 2020 -

Length m 87.5 174 2

Width m 7.0 20 3
max. water depth m 0.50 1.0 2

ship model length m 3.5-4.5 3.5-8.0 1-2
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Flanders Maritime Laboratory: towing tank

New benefits:
Observation tunnel and windows
Minimal steering in 4 DOF (horizontal plane + roll), 
preferably 6 DOF (hexapod)
Ship sizes
State of the art wave maker
Commercial availability on short term
Application for ITTC Advisory Council
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3. 
Manoeuvring
of ships
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Flanders Maritime Laboratory: towing tank

Forces:
Surge X
Sway Y
Heave Z

Moments:
Roll K
Pitch M
Yaw N

MANOEUVRABILITY = the 
ease to change a course

Sway velocity 𝒗, sway 
acceleration 𝒗
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Flanders Maritime Laboratory: towing tank
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 𝑌𝑅 = 𝑌𝛿𝛿𝑅  (1.1) 

 𝑁𝑅 = 𝑁𝛿𝛿𝑅  (1.2) 

−𝑌𝛿𝛿𝑅 = 𝑌𝑣𝑣 + 𝑌 ሶ𝑣 −𝑚 ሶ𝑣 + 𝑌𝑟 −𝑚𝑢 𝑟 + 𝑌 ሶ𝑟 −𝑚𝑥𝐺 ሶ𝑟

−𝑁𝛿𝛿𝑅 = 𝑁𝑣𝑣 + 𝑁 ሶ𝑣 −𝑚𝑥𝐺 ሶ𝑣 + 𝑁𝑟 −𝑚𝑥𝐺𝑢 𝑟 +

𝑁 ሶ𝑟 − 𝐼𝑧𝑧 ሶ𝑟
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Flanders Maritime Laboratory: towing tank

Harmonic sway
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Flanders Maritime Laboratory: towing tank

Harmonic sway
𝑣 = 𝑣𝐴 cos𝜔𝑡

ሶ𝑣 =
𝑑𝑣

𝑑𝑡
= −𝜔𝑣𝐴 sin𝜔𝑡

𝑌 = 𝑌𝑣𝑣𝐴 cos𝜔𝑡 − 𝑌 ሶ𝑣 −𝑚 𝜔𝑣𝐴 sin𝜔𝑡
𝑁 = 𝑁𝑣𝑣𝐴 cos𝜔𝑡 − 𝑁 ሶ𝑣𝜔𝑣𝐴 sin𝜔𝑡

Fourier Analysis
𝑌 = 𝑌𝑎 cos𝜔𝑡 + 𝑌𝑏 sin𝜔𝑡
𝑁 = 𝑁𝑎 cos𝜔𝑡 + 𝑁𝑏 sin𝜔𝑡
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Flanders Maritime Laboratory: towing tank
Simulation of manoeuvres
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Flanders Maritime Laboratory: towing tank

Simulation of shallow manoeuvres

100% ukc 20% ukc

10% ukc

Ukc = 
ℎ−𝑇

𝑇
%
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4. Alternative
methods
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Flanders Maritime Laboratory: towing tank

Free running model tests
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Flanders Maritime Laboratory: towing tank

Free running model tests
In waves
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5. and beyond
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Flanders Maritime Laboratory: towing
tank?

Free running model tests

In waves
In wind
In current
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Flanders Maritime Laboratory: towing tank

Validation of numerical tools
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6. Q&A


