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A Brief History of Solar Advancements.

Our sun provides us with a virtually unlimited resource that we have used for centuries in a multiple of ways.  We use it to keep us warm, to grow our food and generate millions if kilowatts of electricity.  Everyday the sun showers the earth with more potential energy that we produce in that day or even that week.  According to the Go Solar Company (1999-2003), ”on an acre of land with the sun overhead is receiving more the four thousand horsepower, which is equivalent to a large railroad locomotive, and in less than three days of the same intensity will match the estimated total of all fossil fuels on the earth”.  Many of the visionaries I will be talking about explored almost all the renewable energy options familiar today, and in less than 50 year they (independent and jointly) developed an impressive array of technologies for harnessing solar radiation and converting it to energy in the way of steam to power the machines of their respective eras.  You will see that prior to World War 1, they were using all of the solar thermal conversion methods now being considered, but after the War and for a better part of 50 years their work was nearly forgotten in the rush to develop foosil fuels for an “energy-hungery” world (Smith , 1995).     

When the term “solar energy” is mentioned the common thought is of recent technologies, or rather a young approach to energy production, this in fact is not entirely true.  What is true is that since the dawning of the space age solar-conversion used for energy production has grown with leaps and bounds but this technology has been around for some time.  In fact the first documented usages of solar-conversion are found in the writings of Homer (Iliad and the Odyssey).  There found in Homer’s description of the buildings and their orientation about the city.  The architecture used and in many cases was dependant on passive solar heating, which they used in their, buildings, baths and especially homes.  The Greeks were the first to use solar architecture.  “They oriented their houses to make use of the sun during winter, while obscuring its rays during summer … entire cities were built this way as early as 400 BC.” (Perlin, 2000).  The Greek also used solar radiation in times of war, using reflective mirrors, they would concentrate the sun’s energy on raiding Roman ships, setting their fabric sails up in flame (Solar Energy Sci. 1999).


The Romans were the first to use window glass to efficiently capture the heat derived by passive solar heating.   A glass window allows the sunlight to come in, but traps the heat, much like your car does when it is parked in the sun. According to John Perlin (2000), passive solar heating was so important that there were laws passed prohibiting the blocking of someone’s solar access.  


It wasn’t until the 18th century that someone experimented with the heat that accumulates in a glass enclosed space; tanks filled with water were put inside the box that had a glass lid.  The glass lid propelled the water to reach very high temperatures, that would other wise be impossible.  Water has incredible latent heating potential and this was the basis for the heating system using in the glass-enclosed box.  In 1909 William J. Bailey was able to separate the water heating system with a water storage system that insulated the water which deceased the adiabatic cooling rate within the box, thus allowing the water to stay hot after the input of solar heat was turned off (sunset), this system is still in use today. 


A man named Augusta Mouchout was able to harness solar energy potential a few decades prior to Bailey’s heating system pinnacle.  Mouchout a mathematics instructor was one of the first to harness the solar energy potential of the sun and use it to power an engine.  Relying on the solar radiation to boil water he captured the steam and used it to drive a small engine attaining about 1 horsepower.  Mouchout used a reflector to concentrate radiation onto a glass-enclosed iron cauldron; incoming solar radiation passed through the glass cover, and the trapped rays transmitted heat to the water. 


It was William Adams that further enhanced the reflective capabilities of the mirrors, which increased the concentration of incoming solar radiation.   He also realized that to take fill advantage of solar radiation the reflective surfaces needed to be able follow the elliptical path of the sun through the sky.   Retaining Mouchout’s cauldron design he was able to drive a 2.5 horsepower engine during daylight hours. 


In the 1880s a Frenchman by the name of Charles Tellier design of the first nonconcentrating, or non-reflecting, solar motor. The collector was composed of ten plates, each consisting of two iron sheets riveted together to form a watertight seal. Instead of filling the plates with water to produce steam, Tellier chose ammonia as a working fluid because of its significantly lower boiling point. After solar exposure, the containers emitted enough pressurized ammonia gas to power a water pump he had placed in his well at the rate of some 300 gallons per hour during daylight (Smith, 1995). 



John Ericsson employed a conical, dish-shaped reflector that concentrated solar radiation more efficiently then the flat mirror approach used by Adams.  He also equipped his collector with a mechanism that autonomously followed the sun’s path, unlike his predecessors, which had to be manually adjusted.   Ericsson’s design would be more commonly known as a parabola trough.

Aubrey Eneus took Mouchout’s truncated-cone reflector and made the bottom of the dish larger by angling the sides to focus the radiation onto the boiler with a 50% increase in harnessed radiation.  “Its reflector, which spanned 33 feet in diameter, contained 1,788 individual mirrors. And its boiler, which was about 13 feet in length and a foot wide, held 100 gallons of water. After exposure to the sun, Eneas's device boiled the water and transferred steam through a flexible pipe to an engine that pumped 1,400 gallons of water per minute” (Smith, 1995). 
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Henry Willsie followed in the footsteps of Tellier, but to store the sun's energy he built large flat-plate collectors that heated hundreds of gallons of water, which he kept warm all night in a huge insulated basin. He then submerged a series of tubes and vaporizing pipes, inside the basin to serve as boilers. When the acting medium--Willsie preferred sulfur dioxide to Tellier's ammonia--passed through the pipes, it transformed into a high-pressure vapor, which passed to the engine, operated it, and exhausted into a condensing tube, where it cooled, returned to a liquid state, and was reused.  He was able to operate a 15 horsepower engine. After darkness had fallen, he opened a valve, which allowed the solar-heated water to flow over the exchanger pipes thus keeping the engine going (Smith, 1995).  Willsie had created the first solar device that could operate at night using the heat gathered during the day.

Frank Shuman was the next contributor on this solar quest, when he constructed the largest and most cost-effective machine prior to the space age.  Despite his aforementioned success his beginnings were mired with disappointment.  Using Willsie’s flat-platted collector he switching from sulfur dioxide to ether as the working fluid, yet because of the properties innately found in ether (particularly it’s low specific gravity) the engine produces little more converted energy.  He tried to increase the insulating properties but still it was not comparable to the hotter burning coal or wood systems.
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In 1911 he developed the largest solar conversion system to date.  He derived a low cost reflector stringing together two rows of ordinary mirrors; this doubling the amount of radiation intercepted.   This new construction allowed him to intercept more then 10,000 ft2 of solar radiation.  He joined forces with E.P. Haines, an engineer who suggested different materials and techniques in manufacturing.  This worked and the new and improved Shuman-Haines solar conversion system achieved a 33 horsepower output, able to drive a pump that could move 3,000 gallons a minute (Smith. 1995).  
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This raised everybody’s eyebrows and the interest in the technology flared, new investors were solicited from England and the Sun Power Co. Ltd. was created. But with the additional financial support came stipulations. Shuman was required to let British physicist review the workings of the machine and suggest possible improvements. The most prolific recommendation was the reconfiguration of mirror shape.  The more efficient parabolic trough would replace the once flat-plate configuration.  This was the missing link and upon the completion of the new machine the output was increased by 33%, in other words 55 horses now drove the engine.  A great success, finally a solar system that could compete with the coal and oil; then as fate would have it tragedy struck in the shape of the Great War (WW1).   All the technology was and advancements were enveloped in the War and buried by its violence.  The engineers who were involved with the solar engine disbanded and returned to their respective countries to aid in the War effort and Shuman never made it to see the peace that inevitably followed, dieing a short time before the armistice was signed.  

Solar technology requires no toxic fuel and relatively little maintenance, is inexhaustible, and, with adequate financial support, is capable of becoming directly competitive with conventional technologies in many locations. These attributes make solar energy one of the most promising sources for many current and future energy needs. As Frank Shuman declared more than 80 years ago, it is "the most rational source of power."  
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