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Technology Fact Sheet

Energy-Efficient Appliances

Refrigeration Background

Commercial and residential refrigeration and clothes washer appliances represent significant opportunities for reducing energy consumption through the application of commercially available energy efficient technology.  Refrigeration counts for a significant portion of residential and commercial energy use.  In the average American household, the refrigerator can account for as much as 15 percent of a home(s total energy usage.  Primary energy usage in the commercial refrigeration sector is estimated to be one one quad, or about 91 billion kilo-watt hours (kWh), including consideration of generation, transmission and distribution losses.  Primary energy savings in the range of 30 percent are possible with energy efficient refrigeration technology.

Automatic clothes washers are one of the highest end-uses of water in today(s homes.  Americans wash about 35 billion loads of laundry annually in the U. S., consuming 2.6 percent of the total residential energy use.  The clothes washer uses a relatively small amount of energy to operate the motor and controls.  Much more energy is consumed to heat the water used by the washer and to dry clothes once they have been washed.  Consequently, washers that have low hot water requirements and have effective spin cycles to remove moisture from the clothing (thereby reducing the energy needed by the dryer) are more efficient.

Residential Refrigerators

Refrigerators are the single biggest power consumer in most households.  Due to government regulations and market demand, these appliances have become increasingly more energy efficient over the last 25 years.  Energy efficiency measures for refrigerators include better insulation, more efficient compressors, improved heat transfer surfaces, and more precise temperature and defrost mechanisms.  Federal law requires that EnergyGuide labels be placed on all new refrigerators. These labels will tell you how much electricity in kilowatt-hours (kWh) a particular model uses in one year. Also, the most energy efficient products are designated with the ENERGY STAR label.

Commercial Reach-in Refrigerators and Freezers

Reach-in refrigerators and freezers are used primarily in food-service establishments such as restaurants and cafeterias and in grocery and convenience stores. The common reach-in refrigerator is available in 10 to 75 cubic feet of capacity, the industry average being 50 cubic feet. The energy efficiency features of reach-in refrigerators and freezers are associated with high efficiency fan motors and compressors as well as non-electric anti-sweat heating.  Energy efficient models typically have payback periods less than three years, and less than two years in some cases.  And a new commercially available high-efficiency model, recently developed with DOE funding, achieves a 68 percent reduction in energy use without any price premium.

Refrigerated Vending Machines

Refrigerated vending machines are primarily purchased by beverage distributors and placed in a variety of locations at no cost to the property owner.  However, the property owner does pay for the electricity to operate these machines.  Since the purchaser does not pay operating costs, there is little incentive to purchase efficient machines, and most vending machines are inefficient as a result.  The same efficiency measures use in residential refrigerators could be applied to vending machines.

Clothes Washers Background

Conventional clothes washers use about 40 gallons of water ( water weighing more than 300 pounds ( to wash a load of clothes which typically may weigh only 7 pounds.  U. S. homes wash about one load per day, making automatic clothes washers one of the highest end-uses of water in today(s homes.  About 35 billion loads of laundry are washed annually in the U. S. consuming 2.6 percent of the total residential energy use.  Only a relatively small amount of energy is used by the clothes washer itself to operate the motor and controls.  A much larger component is in the energy needed to heat the water used by the washer and in the energy needed to dry clothes once they have been washed.  

Horizontal- and Vertical-Axis Washers

Horizontal-axis (H-axis) washers are front loading washers while vertical-axis (V-axis) washers load from the top.  Although H-axis washers have been more efficient historically, new V-axis washers have similar performance, and models meeting government ENERGY STAR qualifications are available for both types.  H-axis washers have been more popular in Europe but are gaining popularity in the American market.  Instead of suspending clothes in a tub of water for washing and rinsing as vertical-axis (v-axis) washers do, h-axis washers tumble the wash load repeatedly through a small pool of water at the bottom of the tub to produce the needed agitation.  Efficient washers include energy efficient motors, faster spins cycles to remove moisture from the clothing (thereby reducing the energy needed by the dryer), and sensors that regulate the volume of hot water based on the size of the clothes load.

Energy Savings

Refrigerators made to meet the latest DOE standards will cut consumers' energy costs by 30 percent compared to the previous (1993) standards. A new refrigerator with an ENERGY STAR label will save between $35 and $70 annually compared to the models designed 10 years ago. This adds up to between $525 and $1050 over the average 15- to 20-year life of the unit.

With reach-in refrigerators, primary energy usage reductions of about 50 percent, representing 27 trillion Btu, are possible with a typical payback period of two years. With reach-in freezers, primary energy usage reductions of about 40 percent, representing 29 trillion Btu, are possible.  Reductions of 30 percent are realizable with a two-year payback period through the use of high efficiency compressors and non-electric anti-sweat heating technology. Additional energy saving features can achieve further reductions of 10 percent with a five-year payback.

For refrigerated vending machines, primary energy usage reductions of about 32 percent, representing 45 trillion Btu, are possible with a payback period of two years or less.

Efficient washers can provide close to 38 percent water and 58 percent energy savings. Complete replacement of inefficient washers with highly efficient ones could save over 500 billion gallons of water and over 150 trillion Btu of energy annually in the U.S.

Emissions

Buildings and their appliances use 36 percent of the nation(s energy, and are also responsible for 36 percent of U. S. emissions of carbon dioxide produced by human activities.  If most U. S. households change over to high-efficiency clothes washers by 2010, U. S. carbon emissions will be reduced by 28 million metric tons of carbon per year.  If Americans replace their aging refrigerators with these new efficient ones by 2010, they would reduce carbon dioxide emissions by 48 million metric tons per year.

Websites

DOE Appliances:
http://www.eren.doe.gov/buildings/buying_appliances.html

Refrigerators:    
http://www.eren.doe.gov/buildings/consumer_information/refrig/

Commercial Refrig:    http://www.eren.doe.gov/buildings/documents/pdfs/commer_refridg_equip.pdf

http://www.tiax.biz/industrydocs/government/gv_reports.htm#
Clothes Washers:    
http://www.aceee.org/consumerguide/laundry.htm

http://www.buildinggreen.com/products/washers.html

http://www.eren.doe.gov/buildings/emergingtech/pdfs/bernrpt.pdf
� Oak Ridge National Laboratory Review:  Building Energy Use and Carbon Management, http://www.ornl.gov/ORNLReview/v33_2_00/building.htm





