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Foreword

In this volume the questions to the authors of the talks presented at the Workshop
and the responses to the questions are collected. The papers in this volume are ar-
ranged in alphabetical order of the first author’s name. This order is the same as
on the web page www.iwwwib.org but slightly different from that in the Proceed-
ings.

The Q&A sheets were collected during the Workshop and shortly after it, scanned
and assembled in one file. The organisers believed that this is a rational way to
produce the Discussions in a reasonable time. There is an advantage of scanned
Q&A sheets — a reader can study the handwriting of the participants of the Work-
shop and try to understand what kind of people they are. However, as usual, there
is a disadvantage: some handwritten Q&A sheets are not easy to read. In any case,
we are sure that this volume will be of at least historical value for the participants
of future Workshops.

On behalf of the Organising Committee
Prof. A. Korobkin
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Q/A Sheet

Paper title and authors On the estimation of wash effect of ship waves system
by Chicherin, I., Pustoshny, A.

Question from C.C. Mei:
Question:

It is known that at the critical speed a ship in a channel generates unsteady waves
upstream (solitons). Indeed the phenomenon is unsteady and must be solved as an
initial-boundary value problem.

Answer:

Thanks for pointing out this reference. We plane to realize the unsteady task in the
near future.
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Q/A Sheet

Paper title and authors On the estimation of wash effect of ship waves system
by Chicherin, I., Pustoshny, A.

Question from J. N. Newman:

Question:

Please explain how you derive the combined free surface condition, and how you
impose the condition of no waves upstream.

Answer:

Thanks for pointing out this reference. The combined free surface condition

. : : ” 00 _ . .
derived from a kinematics condition U ® In - e = Oand a dynamic condition
X

1 ) .
gn + E(Dcp o - Ué): 0, where n = f(xl,xz) 1s the wave elevation,

( xl, xz, x3) - coordinate system (! is positive astern, Ox2 is positive on star port

and (x> is positive in upward direction). For this purpose the nabla operator is

applied to dynamic condition and the result is substituted into kinematics

1 00 0 - 0 -
condition: ——U® DD_(D o 0o ) ¥ T3 0 (0= 1! ¥ ~5 J because of N isa
2g 0x 0x 0x

function of two coordinates).

In the term D_(D o lo ) of the combined free surface condition the longitudinal
derivative is updated by four-point upwind finite difference operator. It prevents
propagation of any information to upstream and imposes the condition of no waves
upstream.
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Highly simplified Green function for steady flow about a ship
Gérard Delhommeau, Francis Noblesse, Chi Yang

Dr. Xiao-Bo Chen’s Questions

1) What is the benefit of your approximation of the local component while a fast and more accurate
approximation (cf, Newman) exists ?

2) Although simplified, the wave component contains always the highly-oscillatory and singular term
for Z — 0 andY — 0. The difficulty in the waterline integral remain the same. It is right ?

Authors’ reply
We thank Dr. Chen for his questions.

With respect to the first question, we agree that fast and accurate approximations to the local flow com-
ponent in the steady-ship-flow Green function have already been obtained by Prof. Newman, and several
other authors. In fact, these previous approximations are identified as references [8—11] in our paper. How-
ever, the approximations given in [8-11] are based on polynomial expansions [8] or table interpolation
[9-11] in several complementary contiguous regions of the flow domain, and therefore are significantly
more complicated than the approximation (12) given in our paper. Specifically, the new approximation for
the local flow component it (and a related approximation f&8G) given in our paper is valid within the
whole flow domain (i.e. no subdivision of the flow domain into several complementary contiguous regions
is required) and does not require storage of polynomial coefficients [8] or tabulated values [9-11]. Indeed,
the approximation (12) in our paper is particularly simple. In spite of its remarkable simplicity, our calcu-
lations show that this approximation is sufficiently accurate for all practical purposes, mostly because the
approximation is asymptotically correct in both the nearfield and the farfield, which yield dominant contri-
butions. In view of this result, might one perhaps not turn the question around and ask about the benefits
of subdividing the flow domain into several complementary contiguous regions, and of using high-order
polynomial approximations within these subdomains, for the purpose of obtaining approximations that are
more accurate than is really necessary?

Dr. Chen’s second question is now considered. Steady potential flow about a ship involves gravity
waves with wavelengths in the ranged < A < 27 V.2/g whereV, andg stand for the ship speed and
the acceleration of gravity. However, the very short gravity waves in this spectrum are affected by surface
tension and viscosity, and thus are physically unrealistic. Itis also well known that the difficulties mentioned
by Dr. Chen stem from the short wavks— 0. Thus, two options can be pursued. (i) An option is to seek
to account for surface-tension and viscous effects on short waves. However, this approach is quite complex.
In particular, it involves nontrivial (still not fully understood) fundamental issues with regard to the effect of
surface tension and viscosity at the contact line between a ship hull and the free surface. The approach also
requires an extremely fine hull discretization, since panel sizes evidently need to be commensurate with the
wavelengths taken into account. The benefits of seeking to account for very short waves that have limited
influence on flow variables, like the wave drag, of main practical interest are also arguable. (ii) Another, far
simpler and more practical, option is to filter the short gravity wavesA < \* that are affected by surface
tension and viscosity, and thus are physically unrealistic, and/or have limited practical effects. This option
eliminates all the difficulties mentioned by Dr. Chen, and is believed to be reasonable and sufficient for
practical purposes. We also note that no line integral around the ship waterline occurs within the thin-ship
theory and the Neumann-Michell theory.
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Question from (your name) H. Bingham

Question:

Congratulations on obtaining quite reasonable results which show that this problem can be
solved using a traditional radiation/diffraction code. I have two technical questions: 1) Did you
use high- or low-order panels? 2) How expensive is the analysis compared to a flat bottom one?

Answer:

In the results shown we used higher-order panels, with B-spline represenations of the potential.
The geometry of the ship is represented by a MultiSurf model and the geometry of the bottom is
represented by quadrilateral patches. The simulation times depend on the geometry of each
bottom analyzed, since the configurations that were defined over a smaller area required fewer
control points to achieve converged results. The run with only the ship represented (constant-
depth bottom case) took on average 37 seconds per frequency, with the bottom 3D6 took 46
minutes, and with the bottom 3D5 took 60 minutes. We used a Xeon computer (quadcore) with
2.33GHz and 4GB of RAM.
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Paper title & author(s) Ferreira, M.D., Newman, J.N.

Question from (your name) B. Molin

Question:

I am curious to see how the drift forces react to the different bathymetry idealizations.

Answer:

This is an interesting question, since the most important practical issue may be the low-
frequency second-order forces. We have made some computations of the mean horizontal drift
force on the ship, for the constant-depth case and for the bottom configuration 3D5. The results
are shown in the Figure below. The drift forces are similar for frequencies above 0.3 rad/sec, but
for lower frequencies the force with the sloping bottom is substantially greater than for the
constant-depth case. This is not too surprising, since the diffraction and refraction effects are
more significant at the lower frequencies.

12
10
sl
=
4
B h=21.25m, momentum
- h=21.25m, pressure
2 variable depth (3D6)
0 | 1 1 1
0 0.2 0.4 0.6 0.8 1
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Paper title & author(s) Ferreira, M.D., Newman, J.N.

Question from (your name) R. Rainey

Question:

Your longer waves (0.1 RAD/S) are quite close to the simpler case of tidal waves, which are
discussed in Lamb (1932). In Art 186(2) he gives a more exact solution for a sloping bottom,
when the change is not gradual. The Bessel functions become Hankel functions for your case of
a progressive wave -- Interestingly, the horizontal velocity is no longer in phase with the water
surface elevation. This is an interesting cross-check on your results, perhaps?

Answer:

Thanks for pointing out this reference. The solution in Lamb is quite different from Green's law,
with complete reflection and no singularity at the point where the product of width and depth is
zero. Your suggestion to replace the Bessel function by the corresponding Hankel function
would fix this, but the singularity would be logarithmic whereas in Green's law it is a fractional
power. The relation between these two approximations is not evident, but our results indicate
that Green's law is quite useful, at least for the bottom configurations we have studied.
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Greco, M., Bouscasse, B., Colicchio, G., Lugni, C. Weakly-nonlinear

seakeeping model: regular/irregular wave interaction with a ship without/with
forward speed

Question from (your name) Duan, W.Y.

Question:

In the experiment study of wave added resistance how about the influence of surge
motion restricted?

Answer:

We can expect that surge motion would affect the added wave resistance.

In our study it was restrained in connection with the aims of the investigation.

Our study mainly focused on the Water-On-Deck problem,

in this framework top view of the deck was obtained using two cameras attached to
the carriage and, to ensure a proper visualization of the deck during the whole
wave-body interaction, the surge motion was restrained.

April 19-22, 2009
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Question from Grue

Question: At the intersection between the free surface and the geometry you will in
your application experience breaking; it may be difficult/impossible to represent that in
refined computations. Please comment.

Please also comment on the need for computational resources in more realistic situations
than the ones you consider — I admire what you have achieved so far.

Answer: We hope to resolve the jet by using appropriate meshes. Wave breaking
can be simulated using this type of air-water VoF method.

The simulations presented contained 820000 cells and were done with a timestep of
0.0005s. On average three inner iterations for the hydrodynamics were solved including
turbulence. Additionally one iteration for the mesh motion was needed. With this setup
the solver needed ~28 h/s on 16 CPUs (2.5 GHz and 2 GB RAM each). For these
computations there is much potential to reduce the computation time, e.g. by calculating
only half or even a quarter of the domain, which was not the aim though.
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Question from Mevlan

uestion:

1. Have you compared your solution with linear and second order potential flow
solution?
2. Why do you not exploit the axisymmetry in your problem?

Answer:

1) This is presented in the following references:

Drake, K., Eatock Taylor, R., Taylor, P. and Bai, W. (2008), On the hydrodynamics of
bobbing cones, submitted for publication.

Eatock Taylor, R., Taylor, P.H., Drake, K.R. (2009) Tank wall reflections in transient
testing, 24™ IWWWFB, Zelenogorsk, Russia

2) The aim is to calculate the full 6-degree of freedom motions and forces on a floating
offshore WEC and this is a test case in development of that aim.
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