Passive Solar Systems	





�
4 List





(	Check the region maps to determine the climate condition and solar availability in your area.





(	If you are located in a sunny, very sunny or 	most sunny range, then use the table showing 	Passive Solar System Options to determine 	which passive solar technology is best suited 	for your area.





	Passive solar designs add heat to a building from the sun’s energy, saving energy and money.  Most passive solar designs are built as an integral part of a building’s architecture (i.e., windows, walls, atriums), directly capturing the sun’s energy with little or no moving mechanical parts.





	There are two main types of passive solar designs -- direct gain and thermal storage.  Direct-gain designs use the sun’s energy to directly heat a space, while thermal storage designs utilize a massive material, such as concrete or rock, to store the sun’s energy.  Passive solar designs usually have both components -- direct gain to acquire direct heat during the day and thermal storage to radiate stored heat at night.





	Passive solar designs are typically successful only in climates with large amounts of sunshine and little cloud cover during the winter months.  In addition, passive solar designs are most economically feasible in climates requiring large amounts of heat.  Under these conditions, passive solar designs can add a significant amount of heat to a building.  The annual saving in electricity costs will quickly pay for the cost to install the passive solar design.





	To determine if a passive solar system is suitable for your location, consider the local weather conditions and electricity rates.  Also consider the availability of solar energy and the harshness of the winters in your area.  





	Use the region maps attached to this bulletin to determine the climate condition (mild, moderate, harsh, or very harsh climate) and solar availability (most sunny, very sunny, sunny, cloudy, very cloudy) in your area.





	Because the sun is in the southern sky for most of the daytime hours during winter months, passive solar systems are built on a building’s southern side.  During summer months, an overhang shades the system from the high summer sun to avoid unwanted heat.  





Technology Options





	Available passive solar system technologies are sunspace, thermal storage, radiant panels, and thermosiphoning air panels. Each technology has variations that meet different climate conditions.  Determine the specific technology best suited for your climate conditions using the Passive Solar System Options table attached to this bulletin.  The table assumes you are located in an area that is  sunny, very sunny, or most sunny.


Need more information?





Refer to





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





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





Contact





National Renewable Energy Laboratory, 


Golden, Colorado


(303)-xxx-xxxx





Your Engineering Field Division, or





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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Passive Solar System Options�
�
Options�
Mild Climate (a)�
Moderate Climate (a)�
Harsh Climate (a)�
Very Harsh Climate (a)�
�
Direct-Gain


Glazing�
double- or triple- glazed direct gain�
double- or triple-glazed direct gain w/R-9 insulation�
double- or triple- glazed direct gain w/R-9 insulation�
�
�
Radiant Panel�
single- or double- glazed radiant panel mainly applied to metal buildings�
double-glazed radiant panel mainly applied to metal buildings�
�
�
�
Thermal Storage Wall�
�
double-glazed 12-inch Trombe wall w/R-9 insulation option�
double-glazed 12-inch Trombe wall w/R-9 night insulation�
double-glazed 12-inch Trombe wall w/R-9 night insulation�
�
Sunspace�
�
double-glazed sunspace w/ masonry wall�
double-glazed sunspace w/R-20 insulation common wall �
double glazed sunspace w/R-20 insulation common wall �
�
TAP (b)


Frontflow�
�
�
single- or double- glazed frontflow TAP w/R-11 insulated wall�
single- or double-glazed frontflow TAP w/R-11 insulated wall�
�
TAP (b)


Backflow�
�
�
double-glazed backflow TAP 


w/R-11 or R-20 insulated wall�
double-glazed backflow TAP w/R-11 or R-20 insulated wall�
�






(a) See the following region maps for information on solar availability and climate conditions for your area.


(b) Thermosiphoning Air Panels
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