Environmental Conditions Offshore Israel, their Design Aspects,

and Concepts of Floating Structures
Nitai Drimer, Technion — Israel Institute of Technology, Mechanical Engineering

WIND ENERGY
CONVERTER

DESALTNATION
PLANT /

Rational analysis of the
Boat-Water interaction

The high pressure while entering the I
water, known as slamming pressure, is |
related to sudden acceleration of the
water by the new contact with the hull. [
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Semi-Rigid Fish Farm
ARDAG The Red Sea
1986 - 2008
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SUBFLEX Open Sea Aquaculture System operated since 2006
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http://www.israports.co.il/_layouts/IsraelPorts/WaveHeight/Haifaw-ipa.html

Time Hmax Hs H1/3 Direction Tav Tz Tp Temperature
GMT meter meter meter deg sec sec sec °C
03:00 0.56 0.42 0.35 256 4.3 4.0 9.1 29.45
03:30 0.76 0.44 0.37 269 4.2 4.0 10.0 29.40
04:00 0.66 0.42 0.35 256 4.2 4.0 8.3 29.40
04:30 0.62 0.39 0.34 262 4.3 3.9 9.1 29.45
05:00 0.58 0.40 0.34 257 4.3 3.9 10.0 29.45
05:30 0.58 0.39 0.33 263 4.2 3.9 9.1 29.40
06:00 0.61 0.41 0.35 259 4.3 4.1 8.3 29.45
06:30 0.57 0.41 0.35 259 4.1 3.9 10.0 29.50
07:00 0.63 0.41 0.36 255 4.1 3.8 9.1 29.55

* Time GMT - Greenwich Mean Time: 05 September 2014

in Summer - Local Israeli time = GMT + 3 hours
in Winter - Local Israeli time = GMT + 2 hours
* Hmax - maximum wave height in the wave record
 Hs - spectral significant wave height (spectral parameter)
* H,; - average height of highest one-third waves in the wave record
* Direction - the angle between true North and the spectral peak wave direction
 Tav - average period of all waves in the wave record
» Tz - mean wave period (spectral parameter)
» Tp - period of the spectral peak wave




Wave Group

sin(at)+sin(m,t) = 2sin %t CoS

THE WAVE AMPLITLDE IS MODULATED BY A HIGHER ORDER WAVE LENGTH
= THE MODLLATION CREATES A WAVE GROLP =
THE MODLLATION ENVELOPE PROPAGATES AT A GROUP VELOCITY Cg

WAVE LENGTH L E-k

THE WAVE PHASE IS PROPAGATING AT THE PHASE VELOCITY C (CELARITY).

THE WAVE ENERGY IS PROPAGATING AT THE GROUP VELOCITY g,

AT DEEP WATER [g = C/ 2. AT SHALLOW WATER (g = C.

THE WAVE PHASE PROPAGATES ONE WAVE LENGTH, L, AT A WAVE PERIOD, T. C=L /T,
THE WAVE AMPLITUOE, o, EBUALS HALF OF THE WAVE HEIGHT. a=H/ 2,

AT A GIVEN SEA STATE THE VAVE HEIGHT, H, VARIATES. THE SIGNIFICANT WAVE HEIGHT,
Hs, IS THE AVERAGE HEIGHT OF THE HIGHEST ONE THIRD OF THE WAVES IN A SAMPLE.



Wave

AN AN specun

Free Surface [m]

N T

!
' Realsea | ' |
tion JONSWAP Hmo = 1.5 meter Tp = 6.7 sec
5|0 1(|}0 1 éo 260 2é0 300

time [sec]



Orbital Velocities by Linear Wave Theory
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Dispersion Relation
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Hydrodynamic Aspects of Wave-Structure Interaction
Monochromatic Amplification Factors T =12 sec
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Real Sea Spectra Significant Amplitude
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Response Amplitude Operators (RAQOS)
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i SPM Turret Extreme Storm

"\ eow NooE Waves: JONSWAP Hs 9.0m Tp 16.35s
Current: 1.3 m/s 90° to wave direction
Wind: APl Spectrum 70Kn wave dir
Each line MBL 14,000kN
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New Design 2016 Construction and Launching 2017 / ]

Front Frame
PE100
Beam 25.4m
Height 16.9m{7

DFP Lines
DFP Lines




Simulations for SUBFLEX new Open Sea
Aquaculture System Ashdod_26
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