France to unveil air-powered car
by Jon Sopel
	Sept. 25, 2002 (BBC) - Engineers in France believe they have come up with the answer that environmentalists and economists have spent years searching for: a commercially viable, non-polluting car, which costs next to nothing to run.
	MDI's latest prototype car will be unveiled on Thursday at the Paris motor show.  It has a range of about 200 kilometers.  Like everything else about this vehicle, it all sounds impossible.
	When we went to the company's factory-cum-design shop just outside Nice in the South of France, a black blanket was put between us and it.  But we were told it has a steering wheel in the middle, with passenger seats either side, a boot the size of the biggest estate, but in overall size terms is no bigger than a Smart car.
A full tank of air will cost about €1.50.  The air is compressed at pressure about 150 times the rate you would put into car tires or your bicycle.
	An earlier version of the car that we drove was noisy and slow, and a tiny bit cumbersome.  But then this vehicle will not be competing with a Ferrari or Rolls Royce.  The manufacturers are not seeking to develop a Formula One version of the vehicle.  What the company is aiming at is the urban motorist: delivery vehicles, taxi drivers, and people who just use their car to nip out to the shops.
	The latest vehicle is said to have come on leaps and bounds from the early model we drove.  It is said to be much quieter, a top speed of 110 km/h (65 mph), and a range of around 200 km before you need to fill the tanks up with air.
Filling Up
	The car comes fitted with its own compressor, so you can fill up at home. But that would take 4 hours.  The company has developed the technology to refill the vehicle in 3 minutes, although there are no service station forecourts with the compressed air machines to do that yet.
	And the cost? Cyril Negre, the head of Research and Development at MDI cars, reckons a full tank of air would be about €1.50.
	But the difference between success and failure in the motor industry is investment and faith.  On paper the car works; around the industrial estate that we took the early prototype, it works.  Now the question is: how to make the leap from concept to the market? Will the dream become something more than so much compressed air? 
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The Air Cars
	Compressed air is an energy vector that can be used, in a viable way, to transport both people and goods.
	The main goal of Air Car Factories is to develop and manufacture a vehicle driven by a compressed air engine with a level of performance that will respond to the actual needs of today’s market. With this aim we have drawn up a full agenda and an R&D plan of action for production start up.
The History of Compressed Air Engines
It cannot be claimed that compressed air as an energy and locomotion vector is precisely recent technology. In fact at the end of the 19th century the first approximations to what could one day become a compressed air driven vehicle already existed, through the arrival of the first pneumatic locomotives. Yet even two centuries before that Dennis Papin apparently came up with the idea of using compressed air (Royal Society London, 1687).
	In 1872 the Mekarski air engine was used for street transit, consisting of a single-stage engine. It represented an extremely important advance in terms of pneumatic engines, due to its forward thinking use of thermodynamics, ensuring that the air was heated, by passing it through tanks of boiling water, also increasing its range between fill-ups. Numerous locomotives were manufactured and a number of regular lines were even opened up (the first in Nantes in 1879). In 1892, Robert Hardie introduced a new method of heating that at the same time served to increase the range of the engine.
	However, the first urban transport locomotive was not introduced until 1898, by Hoadley and Knight, and was based on the principle that the longer the air is kept in the engine the more heat it absorbs and the greater its range. As a result they introduced a two stage engine.
	Charles B. Hodges will always be remembered as the true father of the compressed air concept applied to cars, being the first person, not only to invent a car driven by a compressed air engine but also to have considerable commercial success with it. The H.K. Porter Company of Pittsburgh sold hundreds of these vehicles to the mining industry in the eastern United States, due to the safety that this method of propulsion represented for the mining sector. Later on, in 1912 the American’s method was improved by Europeans, adding a further expansion stage to the engine (3 stages).
	In January 1932 what appears to be the first journalistic article ever written about a car driven by compressed air was published.
	The first hybrid diesel and compressed air locomotive appeared in 1930, in Germany. The pressures brought to bear by the oil industry in the transport sector were ever greater and the truth of the matter is that they managed to block investigation in this field. After the Second World War the term “air engine” was never again used in textbooks referring to compressed air or pneumatic locomotives and, whenever they were mentioned the article would go on to state that these engines were of little use or efficiency.
	In 1979, Terry Miller decided that compressed air was the perfect medium for storing energy. He developed Air Car One, which he built for $ 1,500. Terry’s engines showed that it was feasible to manufacture a car that could run on compressed air. He patented his method in 1983 (US4370857).
Energy Storage
The use of compressed air for storing energy is a method that is not only efficient and clean, but also economical. In 1973 CAES (Compressed Air Energy Storage) installed their first compressed air energy storage plant in Germany, making use of natural underground caves for compressed air storage and taking advantage of the surplus energy produced by the generating plants. Later on similar plants were installed in the United States (Alabama and Ohio).
	One of our collaborators, Josep M. Guerrero, professor of the department of automatic system engineering, together with Luis García de Vicuña and Javier Uceda, published an article about UPS (Uninterruptible Power Supplies) that incluye air compressed systems (Download the article here).
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