Sunspace for Passive Solar Design

	



�4 List



(	Are you located in a sunny area with a moderate to very harsh climate?  If so, a sunspace may be a very cost-effective way to add heat to your building.



	A sunspace is a type of passive solar technology that inexpensively and reliably adds heat to a building by directly capturing the sun’s energy.  It is a glass enclosure (referred to as glazing)  that is an extension of the southern-facing side of a building.



	A sunspace works similar to a greenhouse.  The sun radiates heat through the southern-facing glazing of the sunspace, trapping heat in the building’s interior.  



	Thermal mass is a massive material, such as concrete, that stores heat.  Thermal mass must be included inside the sunspace.  The northern wall serves as the primary thermal mass, which should directly adjoin the building.  As the sun enters the sunspace through the glazing, the north wall absorbs and holds the heat.  The wall then slowly radiates the heat to the building’s interior space,  helping to maintain a fairly constant temperature. 

	

	A sunspace is applicable to a variety of buildings, including office and residential.  If your area is sunny during most of the year and has a moderate to very harsh climate, you are in a 

favorable location for a sunspace.



Design Options	



	The northern wall (thermal mass wall) of the sunspace is usually constructed of a massive material such as masonry or concrete.  This wall can also be a stud wall, insulated with R-20, with water containers stacked along the wall on the sunspace side.  Water has a very high heat capacity, thus it has a great ability to store heat.  Water is very efficiently used as thermal mass.



	The wall usually has circulation vents or operable windows allowing heat to flow from the sunspace to the living space much like thermo-siphoning air panels.  The air is heated in the sunspace and rises up, passing through the upper vents into the building’s living space.  Cool air flows from the interior through the lower vents to replace the rising warm air.



Other Considerations	



	Because a sunspace has no moving parts, it requires very little maintenance.  However, you must maintain a clean surface on the glazing to ensure all potential solar radiation enters the interior space.	



	Because the sun is in the southern sky for most of the daytime hours during winter months, a sunspace is built on a building’s southern side.  Make sure your building is not shaded on its southern side by surrounding trees or buildings.  This shade greatly reduces the amount of sunshine into the sunspace, decreasing its effectiveness. However, you must install a small overhang at the top of the sunspace or have a screen to shade unwanted summer sun.



	To design a sunspace for a building, a significant amount of engineering is required.  Refer to Military Handbook 1003-19, “Design Procedures for Passive Solar Buildings,” for detailed information on how to engineer a sunspace.  



	High electricity rates make passive solar designs more attractive.  By utilizing heat from a sunspace, your heating bill will decrease. Money saved on your electric bill will eventually pay for the cost to install a sunspace.



Need more information?



Refer to



Passive Solar Design



Thermosiphoning Air Panels for Passive Solar Design



MIL-HDBK 1003-19, “Design Process for Passive Solar Buildings.”



Kreider, J.,  “The Solar Heating Design Process Active and Passive Systems,” McGraw Hill Books, 1982





	The cost to implement a sunspace is approximately $15.00 per square foot, based on typical costs during 1984 through 1985.�





Mazria, E.  1979.  “The Passive Solar Energy Book”.  Rodale Press



Contact



National Renewable Energy Laboratory, 

Golden, Colorado, 

(303)-xxx-xxxx



Energy & Utilities Department

Code 22

Naval Facilities Engineering Service Center

Port Hueneme, California 93043-4328



Telephone  805-982-3486

Autovon  551-3486

FAX  805-982-5388
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