Solar Home Design

Trend towards Solar Home Design: Construction techniques and materials which take the sun into consideration are as ancient as south-facing caves, cliff dwellings, and adobe homes.  Today’s trend towards passive solar designed homes is attributed to an increase in energy costs, greater recognition of the limits of fossil fuels, and heightened awareness of increased competition for finite resources. 

Passive Solar Design (Climatic Design):  Passive Solar Design refers to a design to collect, store, and distribute thermal energy from the sun utilizing purposefully placed windows, walls, and floors. A passive design does not involve mechanical or electrical devices to collect and distribute solar heat rather Passive Solar Design employs the Greenhouse Effect.

Greenhouse Effect: More commonly known for its affects in the atmosphere, when the sunlight or solar radiation passes through clouds converts to thermal radiation (heat) and then becomes trapped within the biosphere clouds or atmosphere gases.  However, the Greenhouse effect also happens when sunlight passes through glass in a home and is converted to heat which becomes trapped by the structure of the house.

Components to a Passive Solar Design:

       1. Aperture (Collector): Opening in the house for sunlight to enter the building.  Typically, this is large glass window(s) facing 30 degrees of true south without interfering shade. 

       2. Absorber: Material darkly colored in the composed of adobe, concrete, brick, stone, or tile (in some cases water) with a high thermal capacitance or ability to soak up the heat from the sunlight, which later is transferred to the thermal mass. 

       3. Thermal mass: Often made from the same material and may even form the same wall or floor as the absorber, the difference is the function.  The thermal mass is to retain or store the heat produced by the sunlight and is not directly exposed to the sunlight.   

       4. Distribution:  Heat is distributed using the Second Law of Thermodynamics.  Nature has a tendency towards increasing disorder or entropy.  Colder objects have less kinetic energy or more order.  So, heat travels from warmer objects to cooler objects increasing disorder or entropy. There are three natural heat transfer modes: conduction, convection, or radiation.  Passive Solar Design utilizes these three modes of heat transfer for heat-movement and heat-storage.  However, some designs may include the use of fans, ducts, or blowers. 

       5. Insulation: Material added usually to exterior walls preventing heat loss or heat transfer.  It is capable of slowing entropy or the transfer of kinetic energy from warmer objects to cooler objects, so it is helpful in maintaining a warm or cool environment inside a house. 

       6. Control: Elements added to the house to prevent under/over heating the house such as electronic sensing devices regulated by thermostats to turn on fans, vents, or dampers.  It could, also, be as simple as roof overhangs, awnings, or window blinds to add shade when needed during the summer.  

        7. Building Envelope: The integrity of a building is critical to maintaining climate-control while minimizing heating/cooling costs.  A goal is to minimize the infiltration of outside air while maintaining the quality of the interior air.  Extremely tight houses often use air-to-air heat exchangers in order to introduce fresh air into the home while retaining the heated/cooled air from the interior.

For explanatory diagrams see attached file: I_Sci_040_Solar_Home_Design_Diagrams.doc
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