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Turbine moving the wheels:
When departuring from an stand still position, the cart begins to accelerate because of the action of the wind, by two means: one is by transmitting the wind energy to the wheels from the rotor (acting as a turbine) and so using the floor reaction on them and the other one due to the drag on the whole apparatus. It keeps on accelerating till it reaches the equilibrium, this is when the energy applied to the cart is equal to its kinetic energy plus the lost energy, whatever they are. I think all this is out of question.

Let’s consider propulsion force due to drag negligible, for the sake of argument, and so all changes of movement being caused only by the wind energy transmitted by the rotor to the wheels. 

Let me remark there’s no more place where to extract energy than the one usable from the wind at any given moment. This is also absolutely clear to me. On the other hand let's also remark the force of the floor at the contact point with the wheels is just a reaction to the turning movement of the wheels induced by the transmitting belt from the rotor, where wind is transmitting its energy. 

The blades of the rotor may indeed go 'faster than the wind' in their turning (tangential speed). That's equivalent to the sails of the iceboats. But not all of the movement is in the 'good' direction (downwind), but most of it is just the turning one. Downwind for the sections of the blades are the helicoids resultant of composing tangential movement and the advance of the cart.

Ice boats speed increases up to a certain angle of incidence of the real wind and then it begins to quickly decrease when it reaches a certain angle from the stern, as always in sailing. The sails do not produce anymore enough lift and the iceboat slows down to eventually an speed close (but lower) to that of the wind speed when directly going downwind. The same happens to the blades of the rotor in their 'downwind' way. When the cart approaches wind speed the net resultant of wind acting on the cart diminishes and so the component of the 'real' wind the blades perceive, thus diminishing their lift. We can think of having two 'real' winds here: one the proper real wind, and the other the resultant wind the blades perceive (real wind speed less movement of the cart), which is the one to be composed with the tangential movement due to the spinning of the rotor, to get the final apparent wind on the blades. So the blades begin to slow down in their turning and so transmitting each time less power to the wheels which slows down the cart, probably very quickly except for inertial considerations. This is congruent with the fact that the usable energy from wind over the whole system also decreases when the cart approaches the wind speed. 

So it seems to me the cart can never reach the wind speed, except for, perhaps, what I've called possible 'fluctuations' under and above wind speed due to inertial considerations. 


