Energy Savings in Offices

Offices have a wide variation in energy usage measured in kilowatt-hours per square foot (kWh/ft2) of annual electricity consumption. To simplify this discussion, all energy consumption will be expressed in kWh/ft2, even though some buildings are heated with non-electric energy sources. Office buildings use between 5 and 50 kWh/ft2 annually, as shown in the chart. This 1-to-10 ratio of efficient to inefficient offices suggests a large opportunity for saving energy in the less-efficient ones.
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Caption:  Office buildings have a wide variation in energy use.
According to energy-efficiency experts, the two major strategies for minimizing office energy consumption are: 
· Turning energy-using devices off when they aren’t needed, and 
· Installing energy-efficient devices

Of the two strategies, turning devices off is the most important and the most neglected. Building analysts say the disappointing performance of some new “energy-efficient” office buildings is directly related to the continuous operation of HVAC, lighting, and office equipment.  A recent energy-saving contest for offices in Europe produced savings of 3 to 32 percent (with an average of about 7 percent); the savings came only from behavioral changes and minor adjustments to automatic controls.

What Strategies Are Being Tested?  
Improved ventilation controls offer a particularly attractive energy-saving opportunity.  In a recent British study of eight office buildings, improved ventilation controls saved 30 to 80 percent of the energy used for ventilation. Researchers tested the air quality to ensure that it remained good and no complaints were registered. 
Office buildings typically have 50 to 100 percent more electric lighting than tenants need, according to Australian energy experts. In a study in which lighting levels were reduced, visual performance improved and glare complaints fell.

Office buildings in Germany and Austria with the very best performance use the following strategies, listed roughly in order of priority: 

1. Efficient, energy-using devices, including office equipment, are turned off automatically when not in use.

2. An airtight and heavily insulated building shell minimizes the need for heating and cooling.

3. Windows provide daylight without excessive heat loss or heat gain. Windows constitute less than 50 percent of wall space and are well spaced to distribute daylight. 

4. Nighttime ventilation for cooling provides 2 to 4 air changes per hour with low fan energy consumption, aided by open building design.

5. Energy recovery ventilation saves considerable heating and cooling energy.

Many countries are using rating systems and building certification to inform tenants and buyers about the energy consumption of office buildings. This information is beginning to drive the market for new energy-efficient office buildings and renovation of existing office buildings for energy efficiency.
For more information on office building efficiency, contact your utility representative, Western’s toll-free technical assistance hotline, Power Line at 1-800-POWERLN (769-3756) or visit Western’s Energy Services website at www.wapa.gov/es/. 
Additional Resources:

· BetterBricks Better Building Management www.betterbricks.com/default.aspx?pid=betterbuildingmgmt.

· DOE Energy Efficiceny and Renewable Energy http://www.eere.energy.gov/buildings/info/office/
· EnergyStar Office Equipment http://www.energystar.gov/index.cfm?c=ofc_equip.pr_office_equipment
This article was produced by John Krigger, Saturn Resource Management www.srmi.biz for the Western Area Power Administration, www.wapa.gov/es and their Energy Services Clearinghouse, www.energyexperts.org. 
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