Paul,

         Your swift response was effectively a welcome to boat design forum. I thank you. 

Let me explain my problem and in doing so make a contribution to this discussion. My roots lie in engineering and I have learnt a great deal over a very long life. I drew attention to my take on things to do with boats in my website and you drew my attention to Gabriel Elkaim. You are clearly impressed with this paper on the wing-sail yacht. I am not. Am I to risk offending you, an established member of this forum, and Elkaim by stating my view in public? I thought to opt out but I suspect that you might not be offended if I make my point. If you do take offence my apologies in advance.

When I first looked at the internet I found that it is composed of decidedly dubious text documents. I had to find a way of sorting the wheat from the chaff and I always ask two questions about them. Why was this written? Who gained? I have already learnt over the years to treat Ph D theses very carefully indeed. They are mostly written by young people who are in the process of learning. For Elkaim the answer to the first is that it was for a doctorate and not to advance our knowledge of sailing. The answer to the second is Elkaim and his supervisors. The reader is not really important. So it must be examined carefully.

The real object of the exercise, whether implicitly or explicitly is to become conversant with the use of the CFD packages so that Elkaim can follow an academic career path in computing. This is right and proper because that is how the world operates and it is difficult to keep finding exercises for graduates to practice on. In the circumstances he comes up with an interesting result that achieved his goals. I wish him every success in the future. However it has now been placed in the public domain by a publication that has its own goals, namely getting copy for their journal. This is the background against which it must be read.

Elkaim claims that he is designing a sailing device that can be sent off by itself to do something at sea. It is going to have a hard life and must survive. He does not like soft sails, although he does note that they have serious (sic) advantages, and I do not think that one would disagree in this context and looks towards the wing sail. Now it seems to me, as an engineer, that one should, as the next step, assess the environment in which this wing sailer is to operate. A lot of questions need answers. What is the effect of gusting and veering over the sea? What really goes on in the region in which there is a wind gradient? What is the effect of rain, of salt accretion, bird-lime and just aging on a wing? How is the wing affected by the motion of the boat? How accurately can the wing be made? How quickly can it respond to rapid change in the wind? The answers to these questions determine the level of sophistication that can be justified in the design of the section. Indeed these answers might lead one to think that the land yachtsmen are right to use well-tried sections that are not vulnerable to degradation.

Elkaim uses a computer package to do some computational fluid dynamics. In other words he used an existing program to do some optimising. He started with an NACA 0015 section that he draws as 21% thick which, in itself, is worrying because it should not have reached the thesis. He dismisses this section and with it all other sections even though these are the ones for which there is excellent test data. He then uses a programme that is for inviscid flow and follows with one for viscous/inviscid flow. We do not know what he used finally. Perhaps it is given in detail elsewhere.

We end up with a radical section that comes from a package that is claimed to give good correlation with real sections. I wonder whether this correlation was for such a radical design. We are left to assess the project for ourselves.

I turn to the wings on high performance and very expensive competition gliders that are made to astonishing accuracy and polished to a very high finish. Such gliders have sink rates of about 60 to 1. The drag of the whole aeroplane is 1/60 of the weight. Maintaining this performance requires continual care and polishing and yet just a cloud of insects leaving debris on the wings can double the sink rate and place it on a par with ordinary gliders. These wings have continuous curves and no sudden changes in profile. Zig-zag strips are used on some gliders, usually before the control surfaces. They looked to me to get filled with wax and degenerate.

It all leads me to think that this free-sailing craft should not rely on a vulnerable section that will be very expensive to make and very difficult, if not impossible, to maintain. The random motion in the natural wind will not go away so it cannot just be ignored. The wind near to the surface of the sea is in a continual process of exchanging energy with the water through its waves and an albatross can stay aloft for weeks on end by exploiting this motion. The list is endless and all against any simple analysis on a computer.

In also think that he would be much better advised to use a mono-hull that would allow him to avoid the pitch-poling of the catamaran and put the wing bearing in the hull to reduce air drag and stick to not NACA0015 but NACA0012-64. 

When I considered a model wing sailer one severe snag was the fact that the rig could rotate as many times as it wanted and this poses a serious practical problem for powering the controls for the rig. Elkaim could have made a model to test his design. But this project calls for long-term development and not a three-year degree programme. 

Finally engineering is the business of making a decision in the light of variously adequate information and this contribution reflects that. I reckon that you could make an autonomous wing sailer on a mono-hull fitted with a short wide fin and a heavy bulb to limit the strain on the hull when responding the savage changes in lift on the wing. The section would be NACA 0012-64 controlled as Elkaim has done and I did 40 years ago and there would be a radio link between the control system in the hull and the actuators in the wing. Somehow we have to carry batteries and a wind powered generator must be carried in the wing. But where is the Ph D in that?

I note your interest in wind turbines. The turbines in the UK are not giving the promised output. It seems that the wind is not very suited to these turbines!!! I wonder at this comment because our wind is much the same as it has always been but then I suppose they were sold to politicians who would underwrite failure and not to engineers.

Ivor Bittle

I have agonised about letting this appear on the forum but I will give it a go and take any flak.

