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Summary of Conceptual Approach

1.1 Theoretical Approach

The short term seakeeping model calculates the most probable largest value of:

· Heave motion (at the centre of gravity (CG))

· Pitch and roll angles (at the CG)

· Vertical, longitudinal and transverse accelerations (at a user selected location)

· Relative motion and velocity (at a user selected location)

· Vertical bending moment at midship

· Number of slams and water on deck in the reference period. See reference [3]

· Motion Sickness Incidence value (according to the formula presented in 'Seakeeping: ship behaviour in rough weather' by A.R. Lloyd)

The most probable largest value corresponds to the largest peak value that it is most probable that the ship will encounter during the reference period in the given sea state.

The necessary inputs are the main dimensions of the ship, the ship speed, the sea state and the reference period, which corresponds to the time the ship is in the specified sea state. A reasonably value is 10000 sec. (approximately 3 hours).  The most probable largest value is found by:
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where N corresponds to the number of waves encountered in the reference period, and is estimated by Reference_period / Tz. Tz is the zero-upcrossing period for the sea state and is an input parameter.  is the standard deviation, which is calculated by:
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where (R is the response amplitude operator (RAO) for the relevant response (i.e. heave or pitch or...) and S(() is the wave spectrum as function of the wave frequency (. The wave spectrum can be either the Pierson-Moskowitz or the JONSWAP spectrum. The RAO for the response is determined by the closed form expressions that were developed in WP2. A description of the closed form expressions is found in reference [1].  Here are only mentioned the most important assumptions in the models:

· For the heave and pitch motions the ship is modelled as a rectangular box

· For the roll motion the ship is modelled as two connected rectangular boxes

· All three motions (heave, pitch and roll) are decoupled

· Heave and pitch motions are 90° out of phase

· The location of the pitch centre correspond to the ship CG

· The form coefficient , used in the roll calculations, is fixed to 0.6
General Steps

The model should be used as follows:

· In ‘Short_term_stat’ worksheet, input of parameters values

· Calculations are automatically updated after each modification input parameters. Calculations can also be launched manually by (F9).
1.2 Architecture of the Program

The short term seakeeping model has been implemented in the Excel file S@S_WP2_short_term_analysis_vi.ii.xls and coded in Visual Basic. The file contains two worksheets:

· Short_term_stat: this worksheet contains the input parameters, which have to be defined by the operator, and displays the main results (most probable peak values).

· RAO: this worksheet contains intermediate calculated parameters and motions, accelerations and VBM RAOs.

2. Installing the program

The program is contained in the Excel workbook and does not require specific external file nor specific installation procedure.

3. Entering Inputs

The colour code used is as follows:

· Light green cells: input data – to be entered by operator.

· Yellow cell: result of the model

· Grey cells: intermediate data calculated by the model.

Some 'input' cells present comments defining their contents and their default values when applicable.

Data should be input in the ‘Short_term_stat’ worksheet.

The worksheet 'Short_term_stat' contains fields to enter the input parameters values. When applicable, default values corresponding to the SuperSeaCat 3 values are indicated in blue characters.

The worksheet also displays the main results corresponding to the maximum expected value, in the input reference period, of various parameters (see section 4).

4. Running the program

Once all input data have been entered and/or checked as described in the previous section, press F9 to update the calculations.

The ‘Short_term_stat’ worksheet also contains the main results corresponding to the maximum expected value, in the input reference period, of:

· Heave motion (at ship CG)

· Pitch and roll angles (at ship CG)
· Vertical, longitudinal and transverse accelerations (at a user selected location)

· Relative motion and velocity (at a user selected location)

· Vertical bending moment at midship

· Number of slams and water on deck in the reference period

· Motion Sickness Incidence value (according to a formula presented in 'Seakeeping: ship behaviour in rough weather' by A.R. Lloyd)

The units of these parameters are displayed.

Other results are presented in the ‘RAO’ worksheet. This worksheet presents calculated RAOs of:

· Heave amplitude

· Pitch amplitude (divided by effective wave number ke)

· Phases of heave and pitch:

· _exi and _rsp correspond respectively to the phase angle between the excitation force/moment and the wave, and to the phase angle between heave/pitch responses and the excitation force/moment. Thus, the phase angle between the heave/pitch motions and the wave is _exi + _rsp.

· _exi and _rsp are the same for heave and pitch. However, pitch and heave must be kept out of phase by 90° (heave/wave=pitch/wave-90°).

· Roll: amplitude and phases _exi and _rsp (see heave and pitch)

· Vertical motion at a selected point (resulting from heave at CG, pitch, roll angles and lever arms):

· Amplitude RAO.

· Phase angle between vertical motion and wave

· Acceleration amplitude (the phase of acceleration w.r.t. motion is then 180°)

· Longitudinal (horizontal) motion at a selected point (resulting from pitch motion and the z position of the user selected location above CG):

· Amplitude RAO.

· Phase angle between longitudinal motion and wave

· Acceleration amplitude (the phase of acceleration w.r.t. motion is then 180°)

· Transverse (horizontal) motion at selected point (resulting from roll motion and z position of user selected location above CG):

· Amplitude RAO.

· Phase angle between transverse motion and wave

· Acceleration amplitude (the phase of acceleration w.r.t. motion is then 180°)

· Relative motion and velocity

· VBM at midship: amplitude

This worksheet also contains some intermediate calculated parameters used for RAO calculations.

The results of the calculation are obtained almost instantaneously.

Understanding the outputs

In the main result box in the ‘Short_term_stat’ sheet the most probable largest value for the different motions and accelerations are given. These values correspond to the largest peak value that it is most probable that the ship will encounter during the reference period in the given sea state. Note however that there is a probability of approximately 63% that the maximum peak value in the reference period will be higher than the most probable largest value. 

5. Troubleshooting

No reported problem so far.
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