Calculating Energy Savings of Indoor Swimming Pool Measures
Residential, commercial and municipal indoor swimming pools require significant energy to heat. IndoorPoolCalc, an online spreadsheet from the Washington State University Extension Energy Program, estimates the savings of several energy conservation measures for pools: www.energyideas.org/documents/spreadsheets/IndoorPoolCalc.xls.
 

Swimming Pool Heat Loss Basics
There are two forms of heat loss from a swimming pool and the pool house: sensible and latent heat loss. Sensible heat loss is that loss due to a temperature difference, such as the temperature difference across the building envelope or the temperature difference between the make-up ventilation air and the exhaust air. Latent heat loss is due to evaporation from the pool surface and subsequently exhausting this moisture out of the building or expending energy to dehumidify the air. Almost all the heat loss from the swimming pool itself is due to evaporation from the surface. 
Sensible heat losses can be reduced by adjusting the indoor air temperature, insulating the building and using heat exchangers. For indoor pools, latent heat loss can be reduced by adjusting temperatures and humidity, using a pool cover during unoccupied hours, and installing a heat pump dehumidifier. Other measures include: installing an efficient water heater and adjusting the hours of operation of the circulation pump.
To estimate energy savings of these measures, you will need to know at least approximately: water surface area, water temperature, room air temperature during occupied and unoccupied periods, room relative humidity, hours per year the pool is uncovered (8,760 if no pool cover is used), typical number of people using the pool, typical type of usage (recreation, training, etc.), and use schedule.
Energy Conservation Measures
1. Adjust the Pool Temperature, Indoor Air Temperature and Humidity 
As a no-cost step, investigate adjusting the pool temperature, indoor air temperature and indoor relative humidity. In IndoorPoolCalc, pass your mouse over the input cells of the base case to view comments with recommended ranges for air and water temperatures and indoor air relative humidity.  If the air temperature is set back during unoccupied hours or for the heating versus cooling seasons, in IndoorPoolCalc run each shift or season as a separate case.
It is possible to reduce evaporation from a pool surface to a low level or even zero by this strategy. Be careful, however, not to go out of recommended ranges for temperatures and relative humidity. A compromise must be found between energy efficiency, swimmer comfort, and building maintenance through humidity control. 
2. Get a Pool Cover and Use It Consistently During Unoccupied Hours

Usually the most cost effective energy conservation measure – other than adjusting air and water conditions – for both indoor and outdoor pools is to cover the pool. A pool cover can result in energy savings of 50 to 70 percent and also saves water. To estimate the savings of a pool cover using IndoorPoolCalc, reduce the number of hours the pool is uncovered.
3. Install a Heat Pump Water Heater

Heat pump pool heaters are more efficient than electric resistance heating as long as the outside temperature remains above the 45ºF to 50ºF range. To estimate the savings of a heat pump water heater using IndoorPoolCalc, enter its average coefficient of performance (COP).  
4. Install a Heat Pump Water Heater & Dehumidifier with Heat Recovery
A heat pump water heater may also include heat pump dehumidification and heat recovery. Latent heat is recovered as moisture in the air is condensed in the dehumidification process and is then used to heat pool water. To estimate the savings of a heat pump dehumidifier using IndoorPoolCalc, enter its COP for both the water heater and dehumidifier and adjust the percent of heat recovery. You may also reduce the fraction of “other heat losses” to roughly account for recovery of sensible heat.
Heat pump dehumidifiers with heat recovery are available from at least three companies: PoolPak (www.poolpak.com), Desert Aire (www.desert-aire.com) and Calorex (www.calorex.com). All three offer commercial and municipal systems, but PoolPak also offers the “PoolComPak” for residential applications. 
5. Recover Heat from Exhaust Air
Sensible heat can also be recovered by passing supply air and exhaust air streams through a heat exchanger or a “heat wheel” or by use of a “run around loop.”  These strategies are described on The Carbon Trust’s “Action Energy” webpage at www.actionenergy.org.uk/ae/sports+benchmarking/technologies/hre.html. The latent heat loss due to evaporation is not recovered using these technologies. 
6. Install a Solar Pool Heater

You can significantly reduce swimming pool heating costs by installing a solar pool heater. RETScreen International has developed a spreadsheet-based application “SWH3” for sizing solar water heating systems for indoor and outdoor pools. Download the RETSceen “Solar Water Heater” model and e-Textbook at www.retscreen.net/ang/t_software.php.

7. Reduce the Time the Circulation Pump is Operated

When the pool is unused for a season, filtration may be significantly reduced, often by 50 percent.  In addition, during the swimming season, reduce filtration to from three to six hours per day and increase if the water quality suffers.  
8. Use an Energy Efficient Circulation Pump that is Properly Sized
Many new energy saving pumps are now on the market. In addition, the pump should not be over-sized. Consult your pool professional for assistance in selecting and sizing an energy efficient circulation pump.

For More Information
Swimming Pool Heating website:  
www.eere.energy.gov/consumer/your_home/water_heating/index.cfm/mytopic=13130 from U.S. Department of Energy’s Office of Energy Efficiency and Renewable Energy.

This article was produced by Dr. Carolyn Roos, WSU Extension Energy Program www.energy.wsu.edu, for the EnergyIdeas Clearinghouse.  The EnergyIdeas Clearinghouse is sponsored by the Northwest Energy Efficiency Alliance www.nwalliance.org. 
� For background on IndoorPoolCalc::  � HYPERLINK "http://www.energyideas.org/documents/spreadsheets/PoolCalcInstructions.doc" ��www.energyideas.org/documents/spreadsheets/PoolCalcInstructions.doc�.


� A limitation of RETScreen is that it assumes certain indoor conditions, which cannot be adjusted.
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