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A National View of  
Pool Energy Use 

•  $1.1-1.6 billion spent per year in energy 
•  9 to 14 billion kWh per year for pumps 
•  36 to 63 million therms per year, heating 
•  CO2 emissions =10 million tons per year 
•  Use the equivalent of 24 medium sized (500 

MW) power plants 
•  Emissions of 1.3 million cars 

Residential Inground Swimming 
Pool Installed base by State 

Estimated Residential Inground Pools 
Typical Home Energy Use 
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Typical Home Energy Use 
Homes with Pools 

            City Climate 
Zone 

Swimming 
Pool 

Energy Star 
Home 

Phoenix 3 $390 $509 
Los Angeles 4 $633 $529 
Orlando/Tampa 2 $621 $679 
Islip (NY) 11 $454 $686 
San Antonio 4 $491 $704 

Pool Retrofits Are Good 
Investments 

Home Savings from upgrading 2,500 ft2 single story home to Energy Star Levels 

*National Resources Defense Council (NRDC) Synergies in Swimming Pool Efficiency – March 24, 2008 

Pool Equipment Pool Equipment 

Where Pools Use Energy 

•  Filtration of water 
•  Pools sweeps or cleaners 
•  Pool heating 
•  Pool lighting 
•  Water features 

Energy Savings Technologies  
for Pools 

•  Variable speed pumps 
•  PV powered Variable speed pumps 
•  Efficient heaters, Solar, HP, Gas 
•  Better controls and schedule 
•  Pools covers 
•  LED lights 
•  Better designed plumbing 
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Typical residential pool energy 
usage 

•  Typical National Pools 
•  Filter Pumps draw 1,500 - 2,500 watts 
•  Run 4.5 - 24 hrs/day Ave.- 6 hrs /day 
•  3,800 kWh/year 
•  Cleaners 1,200-1500 watts 3.5 hrs/day 
•  Filtration and cleaning can exceed 5,300 kWh/

year 
 

RETROFIT CASE STUDY 
Bringing it all together 

Retrofit Case Study 

•  Northern California 
•  20,000 gallon pool, 

built 2002 
•  Tiered Utility Rates $.

12 - $.40/kWh 

•  1 ½-horsepower standard pool pump  
(for filtration and solar heating) 

•   Sweep-style pool cleaner with a ¾-hp 
booster pump 

•   2-hp waterfall pump one 
•   500 watt incandescent light 

Retrofit Case Study, Before 

Retrofit Case Study, Summer, No Solar 
•  Old pump, 6 hrs/day run time 
•  Pump, 2,092 w X 6 hrs/day = 12.5 kWh/day  
•  Cleaner, 1,372 w x 2.5 hrs/day = 3.4 kWh/day 
•   Total energy 15.9 kWh/day 

•  New pump, 10 hrs/day run time 
•  Pump =221 w X 7 hrs/day = 1.6 kWh/day 
•  Pump & cleaner, 650 w @ 3 hrs/day = 2 kWh/

day 
•  Retrofit total energy = 3.6 kwh/day 
•  Savings = 15.9 – 3.6 = 12.3 kWh/day  

•  The original single-speed pump ran an average of 
6 -7.5 hours/day @ about 2100 watts for filtration 
and heating.  

•  The pool cleaner’s booster pump, which ran for 
about 2.5 hours/day, @ an additional 1372 watts.  

•  Combined, these two pumps were using an 
average of 15 kWh per day. 

Retrofit Case Study, Before 
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•  Variable-speed pump (for filtration, solar 
heating and pool cleaner)  

•  2nd variable-speed pump for waterfall 
•  LED lighting 

Retrofit Case Study, After Retrofit Case Study 

Pool Equipment BE Safe !! 

Water Feature Water Feature Retrofit Case Study 
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Pool Lighting 

Pool Lighting 
•  Incandescent = 500 watts 
•  LED = 45-70 watts, multiple themes 
•  LED’s last substantially longer 

500 watts 70 watts 

POOL PUMP MOTORS 
Technology efficiency  

Induction Motor Efficiency 

Powerin 

Powerout 

Powerlost 
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Fan Shroud 

Fan 

End Frame 

Frame 
Stator Rotor 

Square Flange Adapter 

Front and Back  
Bearings 

Slinger 

TEFC: Totally Enclosed Fan Cooled 
 

Pool Motor Efficiency 

Variable Speed 

High Speed 

Low Speed 

Horse Power Ratings 

Rated Hp 

Total Hp 

1 Hp  ≠ 746 Watts 

Pool  
Pump Hp Traditional Variable Speed 

½ Hp 1200 W 

150 W  
↕  

400 W 

¾ Hp 1400 W 
1 Hp 1600 W 
1 ½ Hp 1900 W 
2 Hp 2300 W 
3 Hp 2800 W 

AFFINITY LAW & PRESSURE 
How savings are achieved 

Flow and Power 
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Affinity Law 

Pressure as  
Speed Changes 

Flow as  
Speed Changes 

Power as  
Speed Changes 

Note: Power is effectively reduced to ¼ when the pump is run twice as long.  

½ Flow ¼ Pressure ⅛ Power 

Affinity Law 

Speed Flow Power 
(rpm) (gpm) (W) 
3450 66 2000 
3000 55 1157 
2400 44 593 
1800 33 250 
1200 22 74 
600 11 9 

0 0 0 

Pump Curves & System Curve 
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950 gal/kWh 

High Pressure  
& Low Flow 

Low Pressure  
& High Flow 

The Cost of System Pressure Pressure Curves 
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Energy Curves Results From PG&E’s Pool Pump Trailer 

Pump  

Flow 
Rate 

(GPM) 
Hours 
/day 

Hours 
/year 

Power 
(kW) 

Energy 
(kWh 
/year) 

Energy 
Cost ($/

year) 

Single Speed  
3/4 HP  60 6.9 2535 1.20 3042 $913 

Two Speed  
2 HP - High 73 5.7 2083 2.03 4229 $1,269 
Two Speed  
2 HP - Low 33 12.6 4609 0.51 2350 $705 

Variable 
Speed 33 12.6 4609 0.18 830 $249 

Assumes	
  25,000	
  gallon	
  pool,	
  1	
  turnover	
  per	
  day,	
  $0.30/kWh.	
  

ENERGY AUDIT TOOLS 
It is not complicated 

The Difference Between  
kW & kWh 

•  Kilowatts (kW): An “Instantaneous” measure,  
          ...example, 20 mph    “right now” 
 

•  Kilowatt hours (kWh): A “Quantity” 
           ...example, 12,000 miles    “over time”  

kW 

 Calculating Cost 

Watts    x     Time       x      Cost 
   (kW)            (hrs/day)                     ($/kWh) 
 
 
 
 
 
 

•   2.0 kW  x  8 hrs/day  x  $.15/kWh  = $2.40 / day  
•  $2.40/day  x  30 days/month  =   $72.96 / month  
•  $72.96 / month  x  12 months/yr  =  $875.52 / year 
                

X X 

Case Study – 18,000 Gallon Pool 
AVG  Energy 
Efficient pump Watts GPM Hours 
½ 1220 W 66 4.54 
¾ 1525 73 4.10 
1 1700 80 3.75 
1.5 2000 87 3.45 
2 2200 91 3.29 
3 2800 98 3.06 
VS @30gpm 150  30 10 
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Variable Speed vs. 1.5 Hp EE 
One turnover per day example 

18,000 gallon pool –  
 

1.5 hp 2000 W---87 gpm 
 18,000g / 87gpm / 60 min = 3.45 hours 
     3.45hrs X 2.0 kW  = 6.9kWh 

 
Variable Speed at 30 gpm 

 18,000 / 30 gpm / 60 min = 10 hours 
         10hrs x 0.150 kW = 1.5kWh 

Variable Speed vs. 1.5 Hp EE 
1.5 Hp 2000 W - 87 gpm 
3.45hrs X 2.0kW X $.25 X 365 = $629 

8hrs X 2.0 kW  X $.25 X 365 = $1460  $122/month 
12hrs X 2.0kW  X $.25 X 365 = $2190   
24hrs X 2.0kW  X $.25 X 365 = $4380 

    
Variable Speed at 30 gpm 150 W 
10hrs x .150 kW  X $.25 X 365 = $137 

24hrs X .150 kW X $.25 X 365 = $329  $27/month 
  Variable Speed Saves $95 per month-$1131 per year 
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1.5 Hp Single-Speed Variable-speed Annual Savings $ Cash Flow $ 

-$7300 

The Cost of Doing Nothing 

Purchase 
$1500 

!
1.5 Hp Single Speed!

$1460/year!
Variable Speed!

$329/year!
Savings!

$1131/year! $4157 

$1500 investment  / $94 saved per month = 16 months Payback  

$5657 
Electric Rates…on the rise 

Average cost of Residential Electricity in US
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Utility Residential Pool Pump Incentives 

W A S H I N G T O N 
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D C 

K E N T U C K Y 

V T 
N H 

M A I N E 
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D E L A W A R E 
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T E N N E S S E E 
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S O U T H 
C A R O L I N A 

F L O R I D A 

H A W A I I 
ONTARIO 

QUEBEC 
 

Existing Incentives 

In Active Pursuit 

Anticipated in 2012 / 2013 

ENERGY AUDIT TOOL 
Now let’s look at the Audit Software for iPad & Android 
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Thank You 

Questions? 


