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Abstract: Active solar heating systems have traditionally been among the most cost-effective solar energy applications, but their delivered energy
costs have stil been too high to promote wide-scale market acceptance. The transpired solar collector, a revolutionary new design for heating
outside air, represents a major improvement in cost, performance, and reliablity. & collaborative effort involving Conserval Engineering, inc., the U.S.
Department of Energy's National Renewable Energy Laboratory, and Natural Resources Canada has resulted in the establishment of the fundamental
operating theary, the development of computer design madels, and the verification of field performance. This paper reviews the basic principles of
operation, the R&D effort to develop it, typical cost and performance figures, design considerations, and experience with the rapidly growing field
installations
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Unglazed transpired solar collectors offer a potentially low cost, high-effciency option for once-through applications such as preheating air forventilation, crop dying, and desiccant regeneration *This
Daper examines the major heat loss mechanisms associated with this concept*Radiation heat loss Is determined by considering losses 1o both the sky and the ground"Canvetive heat losses are
Gbtained by integrating the product of the temperature and velocity profiles in the boundary layer at the downwind edge ofthe collector *This convective heat Ioss is then expressed i terms of the thermal
equivalent lsngth of inradiated absorber, and analysis shows thatthis [0ss can be very low for large collsctors event under windy conditions *These results are incorporated into a simple computer
model which predicts collsctor effciency s a function of suction velocity, wind speed, ambient temperature, and radiation Remaining research issues are discussed
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