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Technology Fact Sheet
Solar Hot Water Heating
Technology:
Solar water heaters use the sun to heat either water or a heat-transfer fluid in collectors.  That water is then stored for use as needed, with a conventional system providing any necessary additional heating.  A typical system will reduce the need for conventional water heating by about two-thirds, minimizing the cost of electricity or fossil fuel and the environmental impacts associated with their use.

Solar thermal collectors are the key component of solar water heaters, and are designed to meet the specific temperature requirements and climate conditions for the different end-uses.  Active solar water heater systems use electric pumps, valves and controllers to circulate water or other heat-transfer fluids through the collectors.  Passive systems move water or heat-transfer fluid through the system without pumps.

Polymers: Laboratory researchers and other experts see great potential for constructing solar water-heating systems with polymer materials (giant molecules formed from chains of simpler molecules).  Polymers could replace or reduce the need for glass, copper and steel in the collectors and the piping.  The material and manufacturing cost per unit area is much lower for polymers, so manufacturing costs could be significantly reduced.  They also weigh less, which reduces the cost of shipping, handling and installation.  Prototype systems are currently under construction and testing.

Applications:
Homeowners and business owners have installed more than a million solar water-heating systems.  The current residential water heater replacement market represents a market potential of 27 million systems within the U. S. Potential exists for an estimated 700,000 additional systems per year from new home construction in areas suitable for solar.  Several advanced concepts in solar thermal energy show promise for future markets.  Transpired air collectors, which have been successfully used to preheat building ventilation air, may be applicable to other commercial uses such as crop drying.  It is new type of technology with significant advantages in cost, efficiency, simplicity and durability.  Solar absorption cooling also shows strong promise for near-term commercialization.  Other solar thermal applications include water disinfection and desalination, applications especially appropriate for developing countries.

Benefits:
Americans consume about 2.5 quads of end-use energy annually to produce hot water at a cost of more than $20 billion.  Yet solar energy provides only a tiny fraction of that demand.  Today's solar water-heating systems can provide 40 to 80 percent of a typical household's hot water demand.  Consumers have realized the many benefits of using the sun to heat their water.  Solar water heating is clean, safe, affordable and easy to install.  Plus, because solar water heating takes advantage of a plentiful and renewable energy resource, the use of electricity and fuel is lower, meaning a lower utility bill.

Technology Calculator

	
	2000
	2005
	2010
	2015

	System Cost
	8¢/kWh for Warm Climate Solar Hot Water
	4¢/kWh for Warm Climate Solar Hot Water
	4¢/kWh for Cold Climate Solar Hot Water
	4¢/kWh for Solar Space Heating


Energy Savings and Emissions Reductions:
Assuming the average solar water heating system provides 50 percent (or more) of a typical household's hot water demand, if one quarter of U. S. households installed solar water heating systems, the annual savings could exceed 300 trillion Btu of end-use energy.  This would result in significant reductions of green houses gases.

Website: http://www.eren.doe.gov/solarbuildings/hotwater.html
