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Lecture - 27
Frequency Domain Panel Method (Contd.)

Hello welcome to Numerical Ship and O ffshore Hydrodynamics.
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CONCEPTS COVERED

*Discussion on Free Surface Green’s Function

®Tutorial to run a commercial software ( WAMIT )

Today is the lecture 27. Today we are going to discuss some basic idea about the free

surface Green’s function very rough idea we are not going to go into detail like we will

just discuss that how I can get the free surface Green’s or integration of the free surface

Green’s function. However, which is more interesting part later on the second phase I am

going to show you that how actually you write a, I mean not write like use a commercial

code which is one.
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® Numerical Ship Hydrodynamics lecture 27

[ndian Institute of Technology Kharagpur

Now, this is the keyword that you have to use to get this lecture ok.

(Refer Slide Time: 00:58)

Evaluation of the Free Surface Green’s Function

Reference : Liu Y., Iwashita H., Hu C., (2015): A calculation method for finite depth
free- surface Green's function. International Journal of Naval Architecture and Ocean
Engineering., Volume 7, pp. 375 - 389

And this is the reference that the discussion | am going to give for this free surface

Green’s function that the thing you can get from this reference.
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Now, as you know this is the expression for the free surfaces Green’s function. We have

{

discussed it is very complex there are many reason the first thing is that its a improper
integral because you have this integration limit 0 to « so, this is the 1 and also you can

have a Bessel function here which itself is a infinite series.

So, therefore, we have a integral equation improper integral equation together with a
Bessel function which is again a infinite function. So, it is the solution is not easy ok.
Now also we have the Rankine source at the beginning; now we understand that how to
deal with the Rankine source we discuss a lot about how we can deal with the Rankine

source.

Now, let us today how to deal with this the free surface Green’s function. So, there are
many literature available mostly, there are many approaches one can take now somebody
can do the direct integration technique what they do is as follows. Suppose | have a panel
something like this and already we know that how to discretized it and you get this
panels. Now over this panel they can use this is direct Gaussian gquadrature rule they

apply and they get the value for this integral ok.

So, it is called the direct numerical approach. So, you see that here the main issue is the
convergent and as well as the Bessel functions you have to have some infinite series you
have to deal with. So, this is one way of going into this; however, in fact, if you look at

the work by several researchers people use this it’s not that nobody uses this direct
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numerical integration technique, but they are very popular to use some kind of
asymptotic solution some kind of series solution to get this value integral value for this

Green’s function.

Now, what is asymptotic solution or what is the series solution those things are very core
mathematical thing and then | really do not want to discuss here in this course, but;
however, to give some kind of flavour let me explain that how to integrate using those

functions ok.

Now, here actually if you look at this expression this Green’s function, here before I go
into solution | have to define so, many things. Now here this R this from this expression
you can understand is it is nothing but the projection in the horizontal z equal to 1 mean

horizontal z plane.

So, it means that if I have a. So, this is the thing if | have any source point here and then
you have any field point over here. So, then see this distance is nothing but your R ok.
Now if this is the sea bottom and this is the source point then this r, is basically the
image about the about that you know depth which is the seabed ok and here this v is

nothing, but the solution for the deep water dispersion relation. Now what is the deep

water dispersion relation? It is o = gk .

2
So, just nu is nothing, but it is @ \which is the deep water solution and then what is the

mu? Now here you say like v is the solution for the you know this dispersion relation
now here there is a; there is a very deep mathematical things involved here to explain

this what is v .
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Free Surface Green’s Function
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Now you know the dispersion relation is nothing, but £- = gk tanh(kh) right. So, this is
g

the and then from this you can get if you take @ tending to « then you get the value for
v ; however, suppose if you want to now here it is we have to looking into the solution
and now it is an infinite you know improper integral the limiting values 0 to « how to
solve it? It only can be solved with the help of some infinite series now to get this

infinite series | need infinite roots. So, how I get this infinite roots?

So, | just change this k = ik if I do that then actually I can have another set of integral
equation | mean sorry another set of dispersion relation just changing k = i k and now
you can have the infinite solution or infinite root for that particular dispersion relation.
So, details you can you can take any standard book Water wave mechanics book, try to

get what is called the evaluation mode and how to use this evaluation mode.

So, here we really do not want to go into that you know deep into mathematics, but at the
end you need to know what is what. So, for that this mu is nothing, but the root of the
dispersion relation if you replace k by ik then you can check it out what equation you
will get. So, solution for that is nothing the root for that equation is nothing, but your mu
ok and then now you understand that mu has you know the infinite number of solution
ok.
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Now, here you can see that is the idea now what you can do is what we do basically we
separate this integrand integration zone into several 1 mean several zone based on the
ratio between this R/h. So, this is nothing, but the this ratio between R is basically what
is the projective distance divided by the water depth based on that we actually write

several solution ok and these are all available for last 30 years these all are available.

Now if this (R/h) > 0.5 ok. So, it means that when the source point and the sink point is
really really have a very large distance right. So, and then if you h is the finite depth. So,

h may not be that large. So, in that situation you can have this one right.

Now, here you canas | said you can solve this by infinite series. Now you can see in this

infinite series you have this g . Now you realize that why | discussed so, many in so,

many things about this root of this dispersion relation.

So, now, you understand that you require those evaluation mode those solution of this
dispersion relation and changing this k with ik right you then you have this infinite
number of solutions and these are the root of those solutions you have to use this root to

get the value for the g. So, this is the region 1.

434



(Refer Slide Time: 10:05)

Region B: 005K R <05

Need more term in previous solution for convergence //

Region C: 0.0005S R <0.05 — 7

~ - =

e (™ (Y. " 2 R\ 11 ; /. /

G lf\v_[xh_klax/,ﬁ)—ll,li g‘u_m_m_v/ (s yotog| = oo 23, )// T |

\

Region D: R/ <0.0008 ‘ |

[
il

s ) h 1
G =43 (a, log(u,)-a log(u ))+iAJ, (kR)- h\zl:/ri~-‘Jlogik]rl‘ld‘, |
P i

_—

=

0

Now in the region 2 now | just very briefly I just write all these, all other region. So, in
region 2 here it converges very quick if 0 point I mean this R/ h < 0.5, but in this region
when this 0.05 < R/h < 0.5 so; that means, one is little bit closer; that means, that source

point and the field point it is little bit closer right.

So, in that situation you need more number of terms for example, if you need to take here
let us take let us say some 10 15 terms to get the convergence solution may be in this
situation you need to take some 30 40 term to get the convergence solution right. Now if
it is really close right then we are going to use some another type of series and here you

can see there is a, there is a another type of Bessel function also comes into picture right.

And also if it is very very close then also you have some another type of series function.
So, we have to use this sort of series to get the solution for the free surface Green’s
function ok. So, I think this is enough for now because this is not the idea about that how
to write a numerical code for such complex thing we are ok with having some basic idea
basic coding rule, basic coding structure ok we are working with this. So, this requires
some more effort maybe later on we can go through some literature and we can find out

how to get the solution for this one ok.

And always if you do not use all these things, you can simply use the direct numerical
integration technique ok | mean that plain gauss quadrature will you have this panel. So,

you take this gauss point and then you are using directly this function and you can do the
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integration ok. So, this is the end now nowadays you have the MAT LAB we have the
python in this MATLAB python actually integration of such free surface Green’s
function is really not that difficult ok.

So, you can use this these values directly into your MATLAB solver and you can get the
value for the g ok. So, now, let us stop on this particular discussion now in this next
phase let us try to see that how actually we can use a software and how I get the result
using some commercially available software which is now we are discussing about one
popular software is WAMIT ok.

(Refer Slide Time: 13:02)
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So, now let us see that how to use this WAMIT to get the motion of the body.
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Required input files to run WAMIT

=== C P = S <y - Fnames.wam
N
VA
Thisisa  \ This file related to This file related to This file related This file requires
geometricdata \ the inputs of wave mass properties . computer to run the other
file potential. \ configurations. file

So, now, first actually to run any software you need two things like how to input and
then how to understand the output. So, now, if you see the WAMIT it has there are some
five file you have to deal with now first one is the geometry file. Now this is something
is the panelling. So, it is nothing, but you have a geometry and then this file only take the
machine. So, this file is for the machine purpose.

Now, if you have Rhinoceros software, then you can directly get the gdf file otherwise
you have to make this gdf file manually. So, how to make this gdf file manually we are
going to show you. Next one is called the pot file or we can say the potential file in this
potential file we need to input all these wave parameters ok and then you have this frc
file frc stands for the Force File ok. So, in this frc file we have to input all this parameter
that is used to solve the equation of motion; that means, you need to put that radius of

gyration the mass matrix etcetera.

And then also this cfg file that configure your CPU RAM etcetera ok and finally, now we
have to understand that when this WAMIT is started in 1980 I think late 80 may be 1986
onwards that time people used to use the FORTRAN. So, in this FORTRAN they do not
have that kind of fancy thing right nowadays that is available in your MATLAB not
MATLAB sorry in any cfd based software like (Refer Time: 15:19) and other thing like

you have a mouse you click you open the file you go to the file and you run it.
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So, those things actually is not available in WAMIT. What actually here they require is
they want a folder like they want a path where you keeping all these files. So, that is
actually in a that Fnames dot wam file. Now you know if you are doing little bit of
coding using FORTRAN or if you are experienced coding in ¢ sharp or you are doing
some console application if you do something called the console application if you do

that then actually you have some file called exe folder right.

(Refer Slide Time: 15:58)
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In this exe folder you have that compilation file and it is basically named as some start
dot exe kind of thing is. Now in this folder when you click this code to run. So, first
actually it go to this location where this exe folder is there and he reads everything inside
this exe folder ok. So, now, here if you use so, if you put this file this Fname in this exe
folder. So, under this folder he will know that what is the path of these files and what is
the name of these files right.

Nowadays you know what actually what we are doing using this you know user that gUlI
like Graphical User Input right we use this graphical user input we call gUI. So, using
gUl what we do? We actually specify the location of all these files right, but in that time
it is not available. So, what is happening? This all the thing they kept into the exe folder
right. So, this is very important if you do not put this then your WAMIT do not run ok.
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DALt (wash) Format of Geometric Data File (gdf) \
£ ma --T
.3635 . nut k
-36370ULEN is the dimensional length characterizing the body = 3
dimension. - & )
Fo (7 L
GRAV is the acceleration due to gravity f_/'_":i\

ISX and ISY presents body
symmetry
" IfISX=ISX=0, Then whole body
is taken for analysis

01 :

So, now let us see that how this all the file looks like. Now suppose you do not have the
rhinoceros and you need to create the gdf file dot gdf then how you can create it? You
can use a note pad to do that now what you need to do is that you need to remember this
is the format of the gdf file. So, first thing is nothing, but that you know ULEN because

WAMIT give all the result in non dimensional form ok.

So, therefore, some let us you know that as you know that the force is nothing, but the
mass into acceleration. So, it is MLT? in this is it. So, then in order to get the force you
need to divide it some mass into acceleration form right. So, when you non

dimensionalize this force then at that time we are going to use this ULEN basically right.

Now, you see that this mass is nothing, but the dimension of L® right is the and multiply
of course, multiply by the p right. So, therefore, normally if you look at the output all
the forces that WAMIT provides in a non-dimensional form. So, that time we required
this ULEN because normally they divided with the L® for the force | mean that like and

the moment L° something like this.

So, here normally you know we can take it one sometimes people use the length of the
Bessel. So, they take like 100 the length of the ship. So, then put ULEN equal to 100 its
up to you second one is nothing, but the gravitation the g acceleration due to gravity ok

and then this term is actually it is the geometric symmetricity.
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Now, if your ship normally that is what is happening it has pore starboard symmetry
right and suppose sometimes if your ship is symmetric in all directions for example, your
ship is like this. So, this is symmetric about this axis, it is symmetric about that axis. So,
if it is so, we put both are 1, but if it is not symmetric then we are going to put at 0. So,
when | put it is O it means that I am not using any symmetricity property of the input file
ok.

So, in that case what we need to do is if you put 0, O then you need to mesh the whole
ship you cannot mesh the half ship ok. So, because we are not using the symmetricity
right. So, 0 means, we are not using any symmetricity. So, we need to give the mesh of
the whole body; however, if you use the symmetricity then you can use the one and you

can use like you can put the half let us say if it is about this and not this.

So, this about this at axis you can put 1 and then other value you can put this value is 1
and you can keep the other value as 0 and if it is symmetric in all the end, then you only
need to give the one-fourth of the geometry and then you can define bothas 1. So, if you
use the one symmetry then use one Isx = 1 and then Isy = 0 or otherwise and if you use
the one for example, you try to find the hemisphere. So, is a circle is a complete
symmetry all everywhere. So, you can just take one-fourth of the circle and then you can

use both symmetricity 1 and 1.

So, this is the idea about the file and one more important thing like this is not the end you
have to know how to give this value if you are getting it from rhinoceros fine otherwise
how to give this. Here you can if you look at carefully this first four thing this first four

actually define the first panel.
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Format of Geometric Data File (gdf)

700 "ULEN is the dimensional length characterizing the body

GRAV is the acceleration due to gravity

ISX and ISY presents body

symmetry b
v 5 ’,?
b
b /‘
For bodies with one or two planes Ry '/. —
of symmetry (ISX=1 and/or ISY=1) b i ’_,,/\
( Yo /
s

So, now if it is a quadrilateral panel. So, in that case we have to use the four corner. So,
that is how you have to give the input. Now you can ask me then what is going to happen
like if this is another panel. So, this is coming twice it is defined for this panel and the
same point defined for this same panel also right. So, you have to mention in that case
two times. So, let us make it pointp i, let us take p, itispszand p4 letus say it is ps and

p 6 then your input file should be first the value for p; the first row.

So,p1Xyzthenitisp,xyzthenpsxyzand thenp4 Xy zand again you have to say
for the second panel p» x y z ok and then p 3 Xy zand so, on right and then it is ps and
then it is ps. So, this is so; that means, that you need to repeat it is that many times it is
coming that many times you have to repeat the whole thing that is how you need to

create your gdf file ok.
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Format of potential control file (pot)

5175 B0F— =

0. 0. 0.9,)  HBOT,/XB0OV(1-4)
= RO, I0IFF *_/ NPER defined number of wave periods and the values
111111 INOOE(1-6)

37— WPER (array PER follows)

1.484967489 1.878351705 2.100061249 2. 309501618 2.572039 2.817527558 2.963934818

1 NBETA (array BETA follows)
180.0 ) vy S NBETA defined number of heading angles and the values

HBOT is the dimensional water depth, By convention in WAMIT, a WJ\D =0
value of HBOT

less than or equal to zero is interpreted to mean that the water J
depth Is Infinite. It Is

recommended to st HBOT=-1. \
XBODY(4,K) Is the angle In degrees of the x-axis of the body £ P ¥
coordinate system of =\
the Kth body relative to the X-axis of the global system . xb \
foif
IRAD, IDIFF ; Integers defined for the radiation and
diffraction force. N
IRAD/IDAF takes the value : 1,01 =
-1 not solving
0: solving for specifying degree's of freadom i

1: solve for all 6 degree’s of freedom. .‘

| 3

0 g

So, now this is the potential file if you look at it. So, it is the name of the potential file
and here it is you have the. So, now, how we can write the pot file? Now you can see
here | have HBOT and XBODY 1 to 4. Now the first define the water depth.

So, now, it is it is given just a dummy value it is given minus 1 and x body is nothing,
but the angle of the body I mean if it has a trim or hill initial trim and hill then we need
to mention this all these four values. So, normally we do not do that. So, we just keep it
as 0 and then this IRAD and then IDIFF is basically it is asking for your radiational and
diffraction potentials.

Sometimes suppose actually in that case actually I am making all the modes on let us see
the IMODE. IMODE is nothing, but that the mode of motion. So, the first one for the
surge, the second one is for the sway, third one for he then roll pitch and here. So, I am
making everything on here just dummy case.

Now, sometimes | can make only let us say this way. So, | am doing that surge, then
heap and pitch | just interest upon this 3 and then if 1 make this IRAD this equal to 0,
then it only calculate this 3 mode and does not calculate these 3 mode and if I make
IRAD equal to 1. So, even if I do not need these 3 mode, but still it can calculate the

radiation diffraction force in all six modes.
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And if I make it minus 1 they do not consider there is a radiation similarly for this
diffraction force also. If I make | mean this term this IDIFF | diffraction if 1 make this
equal to 0, then it can only consider this 1 3 and 5 mode. This 3 diffraction mode and if
you make this equals to 1 then though I do not want the in second fourth and sixth mode
still it will calculate all six mode right and if I make it minus 1 then it assume that there
is no diffraction ok. So, this is the format of the pot file and this is the format of the frc
file.

(Refer Slide Time: 26:52)

Format of force control file (frc)

{ 3 \}) ) o o o o oof wemi19) )/
o m_, — EDAMP =External damping
3 37 0 -0.238(XC6 YC6 26 ) I

/ s — EXSTIF =External damping
1sss e 0.00000000  0.00000000  0.00000000 ©.00000000 ©.00000000
0.00000000  1996.95 0.00000000  0.00000000 0.00000000 ©.00000000
0.00000000 000000000  1806.05 0.00000000  0.00000000 ©.00000000 NBETAH=NBETAH is the number of Haskind wave
0.00000000  0.00000000  0.0000000  0.00000600 000000000  0,00000000 headings. NBETAH must be an
600000000  ©.00000000  ©.00000000 ©.00000000 ©.90000000 ©.00000000 Intager, greater than or equal to 26ro.
0.00000000  0.00000000  0.00000000  ©.00000000 ©.00000000 ©.00000000
] BouP
] EBISTIF )
] NBETAH “ 2 Y
] NFIELD

S RS Option
IOPTN is an array of Option _J 1. Added Mass, damping co-eff -
Indices 2. Exciting forces from Haskind relation
' 3. Exciting force from diffraction potential "/
4. Motlon olthe body . —————— '

NFIELD Is the number of points In the fluld [ —TI. ———
domain (free surface) where the 5_P f 1 _1_ p in ‘_hf hody \1
pressure (wave elevaion) andlorveloctyare 5y, Fluid velomty vector on the body surlace
to be evaluated. NFIELD must be an 6v. Elaidvelc field -
Integer, greater than or equal to 2ero V. Flul eoc“Y at fie pomts

7-9. Information about mean drift force

o

Now it is actually you can see that one important thing is basically here this IOPTN this
| option file you can see is called the option file ok and this is the you know this is the
row you can define over here and you have to finding out that the location the CG
location of the body and this is the mass matrix right. Here | can see | can only consider
this linear 1 mean this 1 2 3 only that angular moment | just make it O side I am not

interested right here | just interestas | say 1, 2 and 3 in that way.

So, | just give the mass matrix its a dummy file if you want you can give the other values
also here you can take ix ixx and | zz value of cc input. Now the interesting thing is the
options file. So, what is the option that it is actually used for your output what output you
actually want from the WAMIT? Now if you want the added mass and damping. So, |
just I want it. So, I make it 1. If I want the exciting force from the Haskind relation 1

make the option 1.
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If I know one from the you know this panel method code diffraction potential exciting

force from diffraction potential | make this option 3 1 and if | know this motion also.

So, normally we want this four only right | am interested on to get the added mass | am
interested to get the exciting force | am interested to get the motion of the body;
however, for the detailed analysis sometimes it is important there are different altogether
there are you know what | said that scenario like when you look at the second order
forces sometimes we are interested sometimes actually suppose | have a body with a

moon pool let us say.

So, at that time actually I am interested to finding out that what is the pressure field
around the body. So, sometimes let us say there are two body side by side. So, if you
want to find out what is that in between fluid what is the resonating situation. So, at that
time you need the hydraulic pressure on the body, you want to know the hydraulic

pressure on the surface all.

So, those are the special situation when you need all this information also otherwise

normally, we are going to use this four standard thing right.
(Refer Slide Time: 29:41)

Format of configuration file (cfg)

R 1S0R is the intoger used to_ specify ;
ISOR=0 whther tho. source. strength iy, The parameters IQUAD and IDIAG, which controlled the
IRR=0 ovalusted: accuracy of integration over panels in the low-order
ISOLVE=0 ISOR=0: Do not evaluste the source Method
ISCATT=0 ot
IQUAD=8 & ILOG is an integer parameter specifying the option to integrate the logarithmic
singularity
1L06=1 in the Green function separately, with a more accurate numerical integration
IDIAG=0 IRR Is the Integer used to specify scheme.
MONITR=0 whether the lrregular frequencles
are removed. ILOG= 0: The logarithmic singularity is included with the wavelike component

NUMHDR=0 of the
IALTPOT=1 SRR Green function and I Integrated by quadrature over each panel.
TALTFRC=1 ISOLVE is an integer parameter

7 specifying the method of solution for
ILOWHI=0 the linear systems
IPOTEN=1 In POTEN.
LFORCE=1 ISOLVE=0: Use the iterative solver
RAMGBMAX=0.5

USERID_PATH=C: \WAMITv6 oo
ISCATT is an integer parameter
specifying whether the diffraction or
the scattering problem is solved to
obtaln the diffraction potential. /
ISCATT= 0: Solve the diftraction (

So, this is about this frc file and this is how we configure the computer ok. So, so just
you can follow the WAMIT manual it is written over here how to set your RAM, how to

set your all other things. So, this is over here you can control that to the this cfg file.
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_

Output files
L
TN.I A B;
)PTN2 Mod(X,) Pha(X) Re(X) Tm(X,)
OPTN.3: Xluyrl(.}',v‘ l']lﬂ(:Y,V Re(X;) Im(X;) ~
OPIN.A: Y Mod(§)v" Pha(§&) (Rk—d{' ) Tw(ED
OPTN.5P { Mod(p) Phalp) Relp) Im(p)

OPTN.5VX: { Mod(V;) Pha(V) Re(V.) Im(V;)
OPTNAVY: ¢ Mod(V,) Pha(V,) Re(V)) In(V)
OPINSVZ: Mod(V:) Pha(V:) Re(V:) Im(Vi)
OPTN.6P: Mod(p) Pha(p)  Re(p)  Im(p)

OPTN.GVX: Mod(V;) Pha(V,) Re(V.)  Tm(V3)
OPTN.6VY: Mod(V,) Pha(V,) Re(V,) Im(V,)

OPTNGVZ PER BETA L Mod(V)) Pha(Vi) Re(V) Tm(V)
OPTINT:  PER BETA, BETA, Mod(F) Pha(F) Re(f,) Im(F)
[PER BETA, BELA, -1 Mod(F,,) Pha(F,) Re(F,) Im(F,)
OPTNS:  PER BETA, BETA, | Mod(F) Pha(F) Re(F) Im(F)
OPTNO:  PER BETA, BETA, 1 Mod(F) Pia(F) Re(F) Tm(F)
[PER BETA, BETA, -1 Mod(F,) Pha(F,) Re(F,) In(F)

Indian Institute of Technolos

Now, finally, let us see that how I can get the output file.

(Refer Slide Time: 30:08)

Format of force control file (frc)

S175.FRC

1 1 1 1 e @ @ e @ I0PTN(1-9)
1.025000 RHO EDAMP =External damping
3.37 @ -0.238 X(G Y(6 2(6
1 puss EXSTIF =External damping
1806.95 ©.00000000 0.00000000 0.00000200 0.00000000 0.00000000
2.00020000 1806.95 9.92000000 9.00000200 9.02000000 ©.00000000
000000000 2.00000000 1806.05 ©.00000000 ©.02000000 0.00000000 NBETAH=NBETAH is the number of Haskind wave
0.00000000 2.00000000 9.02000000 2.00000000 0.60000000 .00000000 headings. NBETAH must be an
©.00000000 2.00000000 ©.00000000 ©.00000000 000000000 ©.00000000 Integer, greater than or equal to zero.
0.00000000 ©.00000000 0.02000000 ©.00000000 ©.00000000 0.00000000
L] Boar
L] EXSTIF
L] NBETAH
L} NFIELD
Option
1. Added Mass, damping co-eff
....... 2. Exciting forces from Haskind relation <~
3. Exciting force from diffraction potential
NFIELD Is the number of polnts In the fiuld 4. Motion of the % Y
domain (free surface) where the hydrodynamic. 5p. Hydrodynamic pressure on the body
pressure (wave elevation) andlor velocity are - 5y, Fluid velocity vector on the body surface
to be evaluated. NFIELD must be an < 3 5
Integer, greater than of equal 10 2600, 6v. Fluid velocity at field points Y \
7-9. Information about mean drift force F »

If you remember that here | talked about the option file. Now here if you click option 1
now then this is how actually you can get your this. So, you can get your add inverse and
damping. Now you see like the first you know this file should be written in this way the

first one is period then the modes and then the term Aj; and B;; in that way.
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(Refer Slide Time: 30:40)

N Ao oy p—
aga9res01l (1) (1) 7.963/89e-02 8982530 -02 Formal of output files /1“’1 / - =
a7l T 7 Y31A40r 05 070965t 0% I A v | |
48497€401 1 3 1.087919¢-01 1.295269% ( n 1484974 ur(o uoooo(‘gg 1 1.750729c 01 1.045679g+02 4.403567c 02 1.694443c 01
ABI9/ 0L | 1 A A 6b631/E-00 5 293126k 445107 150000 41657709 05 1.7995/0+07 4_6577080 05 3.4932D3r 08
Bio7ee0l | 1 & S evewme 08 7 3naeer D M9/ 01 O 1800008 e03 é 100073 400 -1.47356%207 18 4R10K3-01 -5 433561+ -01
el | 3 S SnaN % Jonek 0148497401 0.180000€ 103 7.7935596-06 -1.622293% 102 - 421696€-06 -2.378653€-06
| 2 TDNte tan 0148497601 0.1800006:03 5 4.3247986400 53883496401 2 S491626400 3.493659€ 100
a0l | 5 3 X Taasier0s 7-70%0m O.L4B47E0L 0.1800006003 6 6121719605 LISBMICA02 -SIGET6STE-05 2264069605
4B4O7CA01 [ 2 4 2.7371906-01 7.524207¢
48497¢101 2 5 9.6500516-05 -7.53284 T
P i § 2. 099106,00 1. iborsTes OpuonZElcllmglal:(ces from Haskind
4807001 | 3 1 1078157 01 1.20414r
484076001 3 2 4 05 -4-318143¢ -0 fwaflons

W/asGi—3—3A7T00s0 (L EETES0) 01484070401 0.180000e403 1 1.1662/26-01 1.040713€402 -2.835583c-02 1.1312766-01
4BOTE01) 3 4 S119442) 56804010 0.148497€:01 0.180000+03 2 L.ISI3SE-O4 4.971815€401 7.4440026-05 8.7833056-05
el 3 3 -1.38M0I01 3. 293950 0.148497¢,01 01800006103 3 6.676701€-01 -1.470183¢.02 -5.600715¢-01 -3.634602¢ -01
L e oy Q1ML 018000603 4 23IlISSES SAoesedl 1ustE-0s 1 S0SEE-DY
Pt PR B 47l B A 0.1484971401  0.1800006403 5 28718951400 5.400498101 1.6878321400 2.323526¢+00
18407+ 43 8.602087C-06 1.So8757c OI4BIOE01 OIB0000CH0) & LISMAIBEOF 248OIB2EA0 14DAUL/E O b:506158E 05
e 1 4 fHMR e
PHTIS T & 1040080600 1 356030¢ Option 3 Exciting forces from diffraction -
48497¢ 4 S 1 1.5889876-01 5.188625¢- \ -

4819/ 3 2 -3.3992e-05 2222251k potential ) }
Ghedl 3 {jumlh b a Q /
48497¢ s 4 -3.700267¢ 5. 187401¢ l 3 |
484976 1 5 5 5792662 ¢ 1.312888¢ 4!

48497k o 5 6 -4.662459% - 5.692200¢ - \ .
484977 6 11356121 45889160 4\

48497¢ 6 2227306300 16654476401 \ & "
GSON0T 6 5 oA chensaeon 1 Toidsmenot ) Y 3
48497 6 4 9895940601 1 381575rs

48407¢ 6 S 1.846070c 04 2495403 05 1

A8497¢ 6 6-9.93059.00 618337201 | // /

Option 1 Added-mass and damping v/

coefficients | Bl oo 1500 N Sl Lok 0} WA 0

TSl 005 &, VL
S e N34

TR0 0 180D 08
OGN 010NN 3
| s oo ¢ 2

Option 4 Motions of body (respons:
amplitude operator)

Ol) -

Now, let us see that this is basically your added mass file now if you look at here these

are the time periods. So, these are the time periods right now the second one is the mode
so; that means, this is the added mass for a 11. So, mode 1, mode 1 for example, now this
one if | just mark this values this one is the added mass for 33. So, this is the added mass
for 3 and this is the damping coefficient right.

So, this is how actually 1 can read the option 1 file if you make it on then you get this
result. Now let us see that if you want the option 2 then what you get? Now if you just
look at here the option 2 is the exciting force option 2 and 3 both are the exciting force

one is from Haskind relation one for the diffraction both are almost the same.

Now, here how it actually it can see now it is | is nothing, but the mode that I am
interested in, then the next column is the modulus of the amplitude and next the phase
and then the real part and the imaginary part. Now if you look at this format now you see
here this is the time right and then the next one is the heading angle the beta now you can

see the heading angle is 180 degree.

Now, here it is the mode so; that means, | am talking about the exciting force F;. Now if
| look at here it is the exciting force for F3 ok F3. Now the first one is nothing, but the
modulus of the force this is the magnitude. Now this one is the phase and this is the real

part and this is the imaginary part. So, actually you really do not need the last two right.
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Now, from this last can you can verify whether this one is correct or not from the
imaginary real part if you take this square root of | mean a®+b® then you get this the

magnitude and if you take tan (b/a) you can get the phase ok now this is the motion.

Now if you look at that how this the motion gives here option four similarly first is the
period, then the heading angle, then the mode you are interested and again the magnitude
and the phase and also since its a you find out in the complex potential normally you get

the complex number. So, it will give you the real and imaginary part.

You see here now this is the mode 3, | am just striking this - this is the mode 3. So, this is
the for the heap right. So, first one is the frequency time period, second one is the

heading angle. So, it is g and this is the mode now I choosing the mode 3 and this is the

magnitude.

So, |&|and this one is the phase. So, it is ¢,and this one actually you do not need is the

real and imaginary part ok. So, you can see. So, now, in WAMIT you can see that you
can have all kind of information you can have the added mass damping value, you can
have the diffraction force, you can have the exciting force also you can have the motions

right.

So, this is how actually you can get the put the input to the WAMIT and also you get the
output from the WAMIT. Now you know that how important this is because based on
that actually we are going to have the solution for the impulse response function based

method that we are going to discuss from the next class ok.

Thank you.
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