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Re:
Heating and cooling setpoints
General overview

Facilities Management has been extremely active in increasing energy efficiency on campus.  However, Grinnell College is missing a huge opportunity to reduce its energy use.  The lack of policy regarding differential temperature setpoints for heating and cooling puts Grinnell College far behind the curve of other colleges in thermal control and energy efficiency measures.
A setpoint is a target temperature for a particular space for which heating and cooling systems are controlled via thermostats.  Specific heating and cooling setpoints take local weather and temperatures into account and aim for a balance between comfort and energy efficiency.  Differentiating setpoints between heating and cooling allows Facilities Management to better control temperatures on campus, reduce inefficient temperature settings, and save energy and money.  


The current acceptable temperature range in campus buildings is a single range of 68 to 74 degrees.  Issues with heating and cooling outside of this range are addressed through work orders by Facilities Management.  The common heating and cooling setpoint is 72 degrees.  

Peer institutions’ policies

In general, other colleges and universities share a range of setpoints.  Heating maximums are generally set around 68 degrees.  Some schools ask faculty, staff, and students to adhere to a range between 68 and 71 degrees.  


Prescribed cooling ranges vary a bit more.  Some colleges set a specific goal of 78 degrees and others set ranges, usually between 73 and 76 degrees.  Buildings and thermostats within Facilities Management’s control are set at these designated temperatures.  Occupants who may control the temperatures in their spaces are expected to follow ranges outlined in the setpoint or energy policy.  Space heaters are explicitly prohibited at most colleges for safety and efficiency factors.  Heaters may be allowed in some situations with explicit permission from Facilities Management.  Window air conditioning units are also discouraged.    


Most colleges announce a setpoint policy with a memo to the campus asking for support of the policy.  If complaints are received after the policy is implemented, Facilities Management has the policy and the administrative support to continue to enforce the differentiated setpoints.  If exceptions are absolutely necessary, such as in old buildings in which constant temperatures are difficult to maintain, they may be granted and monitored by Facilities Management. 

Appendix A (page 4) provides excerpts from several colleges’ setpoint or energy policy. 

Appendix B (page 6) is an example of a memo from the sustainability coordinator to the Bowdoin College campus community asking for support of a new setpoint policy.    

Recommendations
The college should implement setpoints for heating at 68˚F and cooling at 76˚F to balance thermal comfort and energy efficiency.  While it may be difficult to attain exact temperatures in all spaces, these temperatures should be the goal.  A two degree temperature range would be acceptable and also reduce Facilities Management’s burden of maintaining exact temperatures.  The new setpoints should be announced in a campus memo with an explanation of why different setpoints are necessary and beneficial to the campus community.  Staff, faculty, and students should be asked to adhere to these setpoints.  If people or departments have control over their thermostats, they should be encouraged to abide by the prescribed temperatures.  According to Rick Whitney, the college has the technology in place in most buildings to implement such a change to controlled setpoints.  
In addition, staff, faculty, and students should be prohibited from using space heaters, which are fire hazards and detrimental to overall energy efficiency goals and costs.  Opening windows in the winter months should be discouraged.  This causes the heater to read a low temperature and therefore give off more heat, exacerbating the problem.  Window air conditioning units should be prohibited as well.  If the temperature in a particular space or buildings requires a change, Facilities Management should be notified.  
Estimated savings

Mr. Whitney estimates costs for total heating fuel (primarily natural gas) for the current fiscal year 2006 will be approximately $1,912,000.  A one percent degree drop in space temperature across the campus would save about one percent of the total heating cost, or about $19,120 annually.  Assuming that the average thermostat on campus is currently set at about 72 degrees, the college could realize financial savings from a four-degree drop or approximately $74,480 annually.  


Savings on electricity for increasing cooling temperatures in the summer months are also substantial.  It is estimated that a two percent cost savings is realized on every degree a thermostat is raised in the summer.  Assuming that the average thermostat on campus is currently set at about 72 degrees, a change to 76 degrees could provide the college financial savings of approximately $33,571 annually.  


By implementing a heating setpoint of 68 degrees and a cooling setpoint of 76 degrees, Grinnell College would save approximately $108,051 annually.  As energy costs rise and area growth continues, these savings will increase as well.  
Environmental benefits

In addition to providing the optimal balance between comfort and energy efficiency, increasing energy efficiency through heating and cooling setpoints serves an environmental good by decreasing dependence on polluting non-renewable energy.  Each million British thermal units of natural gas the college burns for heating will produce 117 pounds of carbon dioxide (EIA, 1998).   With a heating setpoint of 68 degrees, the college would annually avoid producing approximately 337.9 tons of carbon dioxide emissions.  

The system used for cooling utilizes electricity produced from coal-fired power plants to cool water which is then piped around campus.  Each kilowatt hour of electricity used to chill the water produces 2.13 pounds of carbon dioxide (EIA, 1998).  With a cooling setpoint of 76 degrees, the college would reduce its carbon dioxide emissions by approximately 619.5 tons.  

By implementing a heating setpoint of 68 degrees and a cooling setpoint of 76 degrees, Grinnell College would reduce its carbon dioxide output by approximately 957.4 tons annually.  

Conclusion

The implementation of differentiated heating and cooling setpoints at Grinnell College of 68 and 76 degrees, respectively, is an excellent way to improve energy efficiency.  Besides realizing financial and environmental benefits, the college will remain competitive with many of its peers regarding energy policy.  
Sources
EIA.  Energy Information Administration.  United Stated Department of Energy.  1998.  EIA - Natural Gas Issues and Trends.  Accessed online.  16 November 2005.  http://www.naturalgas.org/environment/naturalgas.asp#emission
Appendix A:  Other Institutions’ Energy/Setpoint Policies

Bowdoin College

Excerpt from energy policy memo, via e-mail correspondence with Sustainability Coordinator Keisha Payson

We will be lowering the temperature to 68 degrees in all buildings controlled by our building automation system. For all other buildings with separate thermostats we are asking for your voluntary compliance with this degree standard. For every degree reduction, we can save approximately 3 percent or $75,000 in costs based on today’s pricing and achieve similar reductions in emissions. Your cooperation in observing this standard is much appreciated. Exceptions to the 68-degree standard will include the Children’s Center and the Greason Pool, where temperatures will be higher.

With the lowering of the standard temperature, we must discourage the use of electric or any other space heaters in order to conserve energy and keep the campus safe. Not only are electric heaters “energy hogs,” they are dangerous and significant fire hazards. The College does realize that older buildings may experience erratic heating, and we want to ensure that everyone is comfortable. If your space is experiencing any heating issues or problems we urge you to contact Facilities Management at ext. 3333.

Carleton College

http://apps.carleton.edu/campus/facilities/energy/
The Administrative Council is asking every individual to help keep heating costs down. In this effort, they have asked Facilities to maintain the temperature in all college buildings at 68°F this winter. In the next few weeks, Facilities staff will be in every building to calibrate the temperature control devices to ensure they are set correctly. If you think your space is routinely hotter or colder than 68°F, please contact Facilities at x4133 to adjust your room temperature. The College is also asking individuals not to use electrical space heaters. If you feel that your space requires additional heat to be appropriately comfortable, please call Facilities at x4133 to request an assessment of other alternatives.
Colorado State University

Narrative via e-mail from Carol J. Dollard, Utility Engineer

 “Two years ago, we did a campus-wide calibration of 1800 thermostats.  We checked the temp of the room vs. the thermostat (and reset when necessary).   Interestingly enough, in areas where people were given control of their own thermostats, the average setpoint temperature (wintertime) was just over 69F.”

http://www.fm.colostate.edu/trades/hcquery.cfm
Building Heating and Cooling Guidelines

Facilities Management is aware of the impact internal temperature variations can have on the comfort and productivity of building occupants. Therefore, we have developed the following guidelines to assist in the understanding of our goals for providing the optimum working environment. 

Heating Season: The goal is to maintain 67 degrees F in campus buildings during the winter season from October through April. 

Cooling Season: The goal is to maintain 78 degrees F in campus buildings during the summer season from May through September.


Middlebury College

http://www.middlebury.edu/administration/enviro/policies/thermal_comfort.htm
Thermal Comfort

Among those that impact the entire summer community are that certain measures to increase thermal comfort should be taken during sustained periods of extreme heat; that classrooms and lecture halls that cannot be sufficiently cooled down by natural ventilation and fans will be air conditioned; that residential space will not be air conditioned except for those accommodations approved by the ADA office; that, in general, office spaces will not be air conditioned unless in a centrally air conditioned building or meeting other specific criteria; that facilities with air conditioning will have an air conditioning set-point of 78؛ Fahrenheit; that no one may install their own window air conditioning units; and that social and recreational spaces on campus not currently air conditioned by central means will not be air conditioned because the use of such space is voluntary. 

University of Vermont

http://www.uvm.edu/~uvmppg/ppg/facil/energy.htm
Room temperature will be a maximum of 68 degrees Fahrenheit during periods when a building is occupied. Whenever it is economically feasible and a building is unoccupied, the temperature will be reduced. Temperatures in storerooms, hallways, stairwells and other infrequently occupied areas will be maintained lower or, if feasible, unheated. Special areas requiring constant or warmer temperatures such as animal facilities or certain research areas will be the only exceptions to the above requirements. Electric heaters in University buildings will not be allowed except by special permission of the Energy Management Engineer. Requests will be evaluated on an individual basis, at times in consultation with the Energy Management Council.
Northwestern

http://www.northwestern.edu/fm/environmental_sustainability.htm
Temperature Policy-Set Points

Indoor temperature settings in all spaces controlled by the University's energy management system will be standardized to a range of 68° - 71° F during the heating season and a range of 73° - 76° F during the cooling season. Occupants who control the temperatures in their spaces are expected to follow this policy by using these ranges.

Appendix B:  Bowdoin College’s Letter to the Campus Community

Bowdoin College Facilities Management

From Keisha Payson, Coordinator for a Sustainable Bowdoin

September 22, 2005

To Members of the Campus Community,

As the heating season approaches, we would like to enlist your help in making our energy conservation strategies successful. The College is taking a series of steps to conserve fuel, be more energy efficient, reduce emissions and control costs.

Not unexpectedly, the College is projecting much higher energy costs for this heating season. This is particularly true in purchasing heating oil, natural gas, and electricity. We had budgeted just over $3.7 million for all utilities in the current academic year. Based on current and projected pricing, we anticipate that our utility bills will exceed this amount by over $1 million.

Therefore, we are taking several steps to decrease our use of fossil fuels and to mitigate the financial impact of rising fuel costs:

1. BUILDING TEMPERATURES

We will be lowering the temperature to 68 degrees in all buildings controlled by our building automation system. For all other buildings with separate thermostats we are asking for your voluntary compliance with this degree standard. For every degree reduction, we can save approximately 3 percent or $75,000 in costs based on today’s pricing and achieve similar reductions in emissions. Your cooperation in observing this standard is much appreciated. Exceptions to the 68-degree standard will include the Children’s Center and the Greason Pool, where temperatures will be higher.

With the lowering of the standard temperature, we must discourage the use of electric or any other space heaters in order to conserve energy and keep the campus safe. Not only are electric heaters “energy hogs,” they are dangerous and significant fire hazards. The College does realize that older buildings may experience erratic heating, and we want to ensure that everyone is comfortable. If your space is experiencing any heating issues or problems we urge you to contact Facilities Management at ext. 3333.

2. BUILDING LIGHTS

Electricity is the College’s most expensive energy commodity. With the exception of 24-hour labs, we encourage the last person leaving a space to turn off the lights. Safety and Security personnel monitor the use of lighting and, where possible, they will also turn off lights.

We also encourage those who use desk lamps to consider switching to a compact fluorescent bulb, which uses about one-quarter of the electricity of an incandescent bulb. For more information on acquiring compact fluorescent bulbs, contact Keisha Payson, Coordinator for a Sustainable Bowdoin, at ext. 3086 or cpayson@bowdoin.edu <mailto:cpayson@bowdoin.edu>.

3. COMPUTERS

Members of the campus community can have a big impact on electricity conservation with a few simple steps in relation to their computers and peripherals.

Please turn off your computer at the end of each workday: Turning off your computer and peripherals (monitors, printers) when they are not in use will not harm the equipment, nor appreciably affect the useful life.

Screen savers do not save electricity. If screen saver images appear on your monitor for more than 5 minutes, they waste energy. With newer monitors, especially LCD screens, saving phosphors on monitor screens is not a concern. So, rather than use a screen saver, enable your power management features to put your monitor to sleep when it is inactive for 20 minutes or more. Call the IT Helpdesk (ext. 3030) for assistance in setting your power management features.

-------------------------------------------------------------------------------------------------------

In addition to the above conservation measures, the College will continue its efforts to implement more sustainable technologies in new and existing buildings. For example, more than $300,000 is included in this year’s budget for upgrades to heating controls, installation of variable speed drives and other energy saving projects.

During October, students will compete in Sustainable Bowdoin’s 4th Annual Energy Conservation Dorm Competition. Last year all 19 residence halls competed and achieved a nearly 25 percent reduction in electricity use during one month, a savings of more than 71,000 kilowatt hours. For more information visit: www.bowdoin.edu/sustainablebowdoin/
<http://www.bowdoin.edu/sustainablebowdoin/>

We hope to redouble our energy conservation efforts on campus while at the same time keep all students, faculty and staff comfortable and safe. 

PLEASE DIRECT ANY BUILDING HEATING QUESTIONS TO: FACILITIES MANAGEMENT AT EXT. 3333 or email- workorder@bowdoin.edu <mailto:workorder@bowdoin.edu>.

Keisha Payson

Coordinator for a Sustainable Bowdoin

Bowdoin College

Facilities Management

3800 College Station

Brunswick, Maine  04011-8429

kpayson@bowdoin.edu

Tel 207-725-3086

Fax 207-725-3449
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