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Solar water heaters are the least expensive type of 
solar power and have a large potential for reducing 
conventional energy use—domestic hot water 
accounts for about 13% of U.S. residential energy use. 
Barriers to widespread use of solar water heaters 
include initial cost as well as unfamiliarity with the 
technology by builders, architects, plumbers, and 
roofers. DOE, NREL, and industry partners aim to reduce 
the cost of energy from mild-climate and cold-climate 
solar water heaters by at least 50% by using low-cost 
polymer materials and simplifying manufacturing, 
assembly, and installation.

Artificial lighting is the largest component of 
electricity use in commercial U.S. buildings. Hybrid 
solar lighting can reduce electricity demand while 
improving light quality and reducing the waste heat 
produced by conventional electric bulbs. Hybrid solar 
lighting “routes” sunlight through optical fibers into 
buildings, where it is combined with electric light in 
hybrid light fixtures. Sensors keep room lighting 
steady by adjusting the electric lights based on the 
sunlight available. DOE, Oak Ridge National Laboratory, 
and industry partners are collaborating to design, 
fabricate, and test high-performance hybrid solar 
lighting systems.

Dish/engine systems use dish-shaped arrays of mirrors to concentrate sunlight 
onto receivers. The heated receiver provides energy to an engine, which produces 
electricity. As part of the Dish/Engine System R&D project, Stirling Energy Systems 
(SES) and SNL are collaborating to improve dish/engine system performance, 
reliability, and cost and to deploy systems in the Southwest United States. 

The SES dish/engine system is based on a McDonnell Douglas system with a 
record 29.4% sunlight-to-electricity efficiency. SES and its industry partners are 
redesigning the system for low-cost, high-volume production. The development 
hardware has been financed through private-sector sources, with DOE providing 
in-kind engineering support through SNL. This unique relationship has been highly 
effective in advancing the SES technology. Deployment opportunities are promising 
as well. To date, SES has announced power purchase agreements of 500–850 MW 
with Southern California Edison and 300–900 MW with San Diego  
Gas and Electric. 

Oak Ridge National Laboratory installed a hybrid solar lighting 
system at Sacramento Municipal Utility District’s Customer Service 
Center (left). Sunlight collected by such a system is routed through 
optical fibers to provide interior lighting (right).

Two approaches to low-cost 
solar water heating: Davis 
Energy Group/SunEarth’s 
glazed and unglazed polymer 
integral collector storage 
(above) and FAFCO’s 
thermosiphon system (right).

The six-dish Model Power Plant at SNL facilitates SES dish/engine 
R&D, including system development and reliability improvement.
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A Strong Energy Portfolio for a Strong America
Energy efficiency and clean, renewable energy will mean a stronger economy, a cleaner  
environment, and greater energy independence for America. Working with a wide array of state,  
community, industry, and university partners, the U.S. Department of Energy’s Office of Energy  
Efficiency and Renewable Energy invests in a diverse portfolio of energy technologies.
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