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Ancient Solar Architecture


Passive solar design and architecture may seem like a distant dream in our fast paced modern world, but in reality it’s more of a modern revival of a style of energy efficient building that has been around for millennia.   What once seemed to be common sense ideas for designing a house that could both keep you cool in the summer and warm in the winter has somehow been forgotten since we started to overuse the planet’s resources on our own comforts.  When heating a house took lots of effort it was the wise choice to design a building that could use the energy provided by the sun in the most advantageous ways.  Unfortunately, in my opinion, since all we have to do now to heat our house is a turn a dial and pay the bills, many of the simplest ways to cut down on our rising energy consumption have been completely disregarded. Fossil fuels allowed people to provide artificial light and temperatures.  This meant that houses could be built without paying attention to the natural world. However, as more and more people agree that fossil fuels will almost certainly run out sometime in the next century, there has been a growing revival in passive solar design.  Here, I hope to show you some of the basic principles of passive solar design and how they helped people thousands of years ago in an effort to make people understand how these ancient techniques can be improved on today to help with our growing energy problem.

It wasn’t just one or two ancient cultures that used solar design; in fact almost all ancient civilizations used some form of solar design. Past civilizations evolved architectural styles that took advantage of the natural space conditioning effect of the sun, wind and water to keep their rooms comfortable. This involved consideration of orientation, shape, color, and materials of the building and windows. Not only is it the actual building either that needs to be thought about, but also the shape, style and location of the external features that can be used for shading and other purposes. Again, this is not a new idea. In 1 B.C., Vitruvius, the chief architect of the Roman Empire said, "We must begin by taking note of the climate in which buildings are to be built if our designs for them are to be correct
". One type building seems appropriate for Egypt, another for Spain, one still different for Rome, and so on with lands and countries of varying characteristics."  Some civilizations even used solar architecture for purposes other than for heat.  The Egyptian pyramids were able to oriented to track the position of the sun.  There were many temples that had shafts that could be opened on certain days like the solstice to allow light beams down to an altar
.  This is very impressive considering that the exact angles of the sun’s rays had to be calculated and then the shafts had to be accurately constructed in order to perform as designed.   This principle also demonstrates how solar architecture doesn’t have to be entirely for heating and cooling.  The design of solar homes can be very pleasing to the occupants.  They are often more open and well lighted, and they give the feel of being more connected to nature since the house actually changes as the outside world changes.


One of the civilizations that we know the most about was Greece.  They began to use passive solar design when they began having fuel crises due to a lack of fuel wood. One of the most important features of passive solar design is the orientation of the house.  The Greeks had houses that oriented themselves north and south.  An open courtyard faced South and there were usually large windows on the south side of the home to let in the maximum amount of light in the winter, but also provide shade in the summer months when the sun was directly overhead. Not only were these ideas used in single homes, but even in large cities.  The cities of Olynthus, Priene, and Herculaneum all had rows of houses aligned north to south. The streets were either east and west or north and south, so that the entire city was divided up into squares.  Each section of houses were built far enough apart to allow all buildings to have the winter sun hit their south facing windows for enough time to provide some heat for the house
.  In Rome, there were even laws passed that made it illegal to build your house in a spot that would block your neighbors sunlight
.  Another important concept of ancient solar architecture is the use of the space in the actual house.  The Romans had a type of house with a colonnade to provide shade or sunlight for the living spaces.  The servant’s quarters were on the north and south ends to create another barrier to the outside walls in the winter
.  Nowadays, we don’t make the servants sleep in the cold rooms, but the concept of creating buffers to outside walls facing north and south is still an important principle.


The materials used for building were also important to the ancient civilizations. Often the floors were made of dark stone and the walls of thick masonry.  This allowed the walls and floor to capture heat during the heat of the day and then release slowly over the course of the night. These materials were also all ecocomposite materials too. An ecocomposite material is made of natural materials that are non-toxic and biodegradable. It is interesting to note how in modern times we are starting to be influenced by the designs of people thousands of years ago. The Romans improved on the Greek style of solar design, by covering their south facing windows with glass or thin sheets of mica.  This readily let the sunlight in, and then trapped it. These rooms were referred to as sun furnaces since they could stay so warm
.  This method of heating is called a direct gain system where sunlight comes into the occupied space to heat it.


The shape of the buildings also helped to be the most efficient.  They were often rectangular shaped, with a thick northern wall to help prevent against drafts from the cold northern wind, and usually the side and rear walls were lower and thinner.  Even then the Greeks knew a valuable lesson that we seem to have forgotten.  If the house isn’t insulated well, then it’s very hard to make passive solar design work since the heat trapped will simply dissipate out of the house.  In India, often the houses were built around a large courtyard.  This allowed sun in during the day, but also provided shade all along the edges.  On the interior, there were many walls that could be lowered or raised.  These would allow air circulation during the day, and would cool off quickly at night, while the thick outer wall retained some of the heat from the sun to keep the inside rooms warmer
.  This method of heating is called an indirect gain system where the sun heats the outside of the building and then the heat is transferred through the wall to heat the inside.


Greece wasn’t the only example of passive solar design however. The Mesa Verde people built their community under the overhang of a giant cliff.  This is a perfect example of using the location around you to capitalize on the energy of the sun.  The cliff kept the houses shaded by the sun in the summer when it was almost directly overhead, but in the winter when the sun was lower in the sky, the cliff allowed sunshine to directly hit the houses. As well as large landscape features such as cliffs and smaller landscape features can also be readily used for passive cooling.  There is evidence that many of the ancient civilizations used plants and trees as ways of cooling the house.  Trees can help to cool an area through transpiration, as well as provide shade.  In modern times many of the items such as awnings, trellises, and ponds that are used for aesthetics as well as to cool the house were often used in many ancient homes.  

Another example of passive solar design from North America is known as "Sky City," the Pueblo City of Acoma is situated on a 367-foot-high sandstone rock. It is considered to be the oldest inhabited village in the United States
.  Acoma had three long terraces that ran from east to west.  Each terrace had tiers of houses on it to get the most out of the sun during the winters.  The tops of the houses were insulated with straw to help keep them cool in the summer.  In hot places, passive solar design is often of the same importance as keeping cool.  The Anasazi were one of the masters of this. At Pueblo Bonito, the houses were laid out in very complex patterns that allowed them to get the maximum solar energy from the sun by having the houses built to follow the angles and the cycles of the sun.


As you can see, many of these civilizations knew the concept of efficient energy consumption.  Many of the modern ideas like using measures such as natural cross ventilation, sufficient lighting, proper insulation, and use of adequate shading devices are all well represented in many ancient cities across the globe.  If we used these same simple ideas coupled with some of the other advances that we possess in solar technology, we could help to start slowing down our own energy consumption.  We now know that our consumption trends need to change, and we have the means to begin this process. Learning from some of these ancient civilizations and planning cities around energy efficiency and passive solar design is a great way to take action and start to head in the right direction. As H.G Wells said: “Human history becomes more and more a race between education and catastrophe.”
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