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Swimming Pool Energy
Audits - Energy Savings for
Homes with Pools
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| I Poo' !gy 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
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Table 1: 2007 estimated residential inground pools by state.
state Inground Pools
[Calfornia 1122236 Arkansas 43,659
[Florida 757,016 [South Carolina 41,811
[Texas 458,196 /ashington 39,479
larizona 299,251 isconsin 39,447)
INew York 250,494 fest Virginia 37,078
INew Jersey 203,774 [Oregon 35,761)
[Pennsylvania 138,661  New Hampshire 32,283
|Georgia 126,861 lew Mexico 27,808]
[onio 118241 Colorado 24,738]
lLouisiana 95263 Kansas 24,677]
INorth Carolina 86,363 innesota 23,066
Jlinois 84771 Jowa 21,973
INevada 77,978  Rhode Island 20,113
irginia 76,253 aine 18,638
[Michigan 69,901  Delaware 17,7617|
[Connecticut 68820  Utah 13,070
IMaryiand 68038 Idaho 12,722
[Alabama 67.922)  Nebraska 11,907|
lindiana 65,921 ermont 9,720)
61,790 oming 9,682
[Tennessee 58,941 fontana 9,398]
[Oianoma 57,181  {South Dakota 5634

[Kentucky iorth Dakota

47,564 530
[Mississippi 42,372 District of Columbia 1,53
- [Missour 40,578 m

Refrigeration
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Figure 5-1 Typical pool circulation system schematic
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« Filtration of water

» Pools sweeps or cleaners
Pool heating

Pool lighting

* Water features

¥ PENTAIR

Inv ents
Home Savings from upgrading 2,500 ft2 single story home to Energy Star Levels
. Climate | Swimming |Energy Star
(JA City
| ‘NRDC Zone Pool Home
Phoenix 3 $390 $509
Los Angeles 4 $633 $529
Orlando/Tampa 2 $621 $679
Islip (NY) 1 $454 $686
San Antonio 4 $491 $704
“National Resources Defense Council (NRDC) Synergies in Swimming Pool Efficiency — March 24, 2008
2 PENTAIR
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» Variable speed pumps

PV powered Variable speed pumps
Efficient heaters, Solar, HP, Gas
Better controls and schedule

Pools covers

LED lights

Better designed plumbing

»» PENTAIR
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» 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

¥ PENTAIR

» Northern California

» 20,000 gallon pool,
built 2002

« Tiered Utility Rates $.

12 - $.40/kWh

=
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rofit Cas

* 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 =123 kWhl,ﬂayNTAm

Bringing it all together

RETROFIT CASE STUDY

»» PENTAIR
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* 1 Ya-horsepower standard pool pump
(for filtration and solar heating)

+ Sweep-style pool cleaner with a %-hp
booster pump

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

»» PENTAIR

* 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.

»» PENTAIR
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 Variable-speed pump (for filtration, solar

FILTER PUMP OPERATING COST COMPARISON
heating and pool cleaner) Function Old pumps _ New variable-speed pump _|
summer winter summer winter
H 2092 watts 2092 watts 221 watts 221 watts
° 2nd Varlable'speed pump for Waterfa” filtrati 6 hours per day 4 hours per day 6 hours per day 3 hours per day
. X ration 12.6 kWh 8.4 kWh 1.3 kWh 0.66 kWh
. LE D ||g ht| ng $153 per month $102 per month $16 per month $8 per month
{vear round) Tyear round)
1372 watts 650 watts
cleaner 2.5 hours per day 3 hours per day
3.4 kWh 2.0 kWh
$42 per month $24 per month

PENTAIR *b PENTAIR
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WATERFALL PUMP OPERATING COST COMPARISON
0ld single-speed pump New variable-speed pump
905 watts — high flow setting
$0.36 per hour
351 watts - medium flow setting
2418 watts
waterfall $0.97 per hour $0.14 per hour
187 watts — low flow setting
$0.07 per hour

¥ PENTAIR



Technology efficiency

POOL PUMP MOTORS

in

* Incandescent = 500 watts
* LED = 45-70 watts, multiple themes
« LED'’s last substantially longer

500 watts 70 watts

Motor Type Efficiency Range (%)
Split Phase 25% - 45%
| Capacitor Start Induction Run
| Permanent spiit Capacitor
Capacitor Start Capacitor Run
ECM - (Variable Speed)

3/1/13



End Frame

Slinger

Square Flange Adapter
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How savings are achieved

AFFINITY LAW & PRESSURE

»» PENTAIR

try Standard

% of Full Rated Load

»» PENTAIR

Traditional | Variable Speed

% Hp 1200 W
% Hp 1400 W

150 W
1Hp 1600 W :
1%Hp 1900 W 400W
2Hp 2300 W
3Hp 2800 W

Power Draw versus Air Flow for Tested Air Handler
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Figure 1. The figure demonstrates that the horsepower varies with the cube of the
RPM (and therefore the cube of the CFM).
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Flow as

Speed Changes

-/

SoRPM

80 1
Grapht

V2 Flow

Pressure

o 835888

Pressure as
Speed Changes

0 20 4 1
%RPM

Ya Pressure

S%Input Power

o35888

Power as
Speed Changes
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Y& Power

Note: Power is effectively reduced to ¥4 when the pump is run twice as long.
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Flow (GPM)

Speed Flow  Power
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& Low Flow
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Low EF
950 gal/kWh

High Pressure r
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0'Donnell Pool Equipment Pad Upgrade
TDH - 1.5" Sand to 2" Cartridge

[

1.5" with Sand

2" with Cartridge
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Flow (GPM)
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O'Donnell Pool Equipment Pad Upgrade
Watts - 1.5" Sand to 2" Cartridge
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It is not complicated

ENERGY AUDIT TOOLS

¥ PENTAIR

Cost
($/kWh)

Watts x Time X
(kW) (hrs/day)

iR

2.0 kW x 8 hrsiday x $.15/kwh = $2.40 / day
.+ $2.40/day x 30 days/month = $72.96 / month
+ $72.96 /month x 12 monthslyr = $875.52 / year

¥ PENTAIR

esults Fro
m Pacific Gas and
S M' Flow Energy | Energy
Rate | Hours | Hours | Power | (kWh Cost ($/
Pump (GPM) | /day | /year | (kW) | lyear) year)
Single Speed
3/4 HP 60 | 6.9 | 2535 | 1.20 |3042| $913
Two Speed
2HP-High | 73 | 5.7 | 2083 | 2.03 | 4229 | $1,269
Two Speed
2HP-Low | 33 |12.6| 4609 | 0.51 [2350| $705
Variable
Speed 12.6 | 4609 | 0.18 | 830 $249

R e

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

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

“over time”

¥ PENTAIR

ase
encenipene | Watts | GPM | Hours
% 1220W | 66 4.54
Y 1525 73 4.10
1 1700 80 3.75
2 2200 1 3.29
3 2800 98 3.06

¥ PENTAIR
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One turnover per day example
18,000 gallon pool —

1.5 hp 2000 W---87 gpm
18,0009 / 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

¥ PENTAIR

$5657
$4157

1.5 Hp Single Speed Variable Speed  Savings
$1460/year $329/year  $1131/ye:
6000
4000
Purchase2000
$1500 o
—2 (=
-2000 |~

-4000

-6000

-8000

k)
& & -$7300

™15 Hp Single-Speed  ®Variable-speed ™ Annual Savings $  ® Cash Flow §

$1500 investment / $94 saved per month = 16 months Payback ':b PENTAIR

In Active Pursuit

¥ PENTAIR

aria

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

24nrs X 150 kw X $.25 X 365 = $329  $27/month

Variable Speed Saves $95 per month-$1131 per year

»» PENTAIR
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US Department of Energy - Energy Information Administration (July 2009)

Now let’s look at the Audit Software for iPad & Android

ENERGY AUDIT TOOL

»» PENTAIR
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Pool

Pool Volume

Operational Days Per Year

TDH Factors.

Cleaner?

Pipe Size (suction)

Pipe Size (return)

Filter Type

Fiter Pressure

Head Loss Characteristic Hedum

27000 Gallons:

180 Days

2inches

2inches

Target Tums.

Current Pump.

Pump, Brand, Hoce!
Speed Type
HP, 1 o
HP Override

Speed Type... Single Speed

stoverride ()
Pover
Flow

Hours Pr Day

Audit

Pumps

New Pump
Pump. rand, Hode!
‘Speed Type
He st stp.

{sHp | HPOveride

Speed Type... Variable Speed

stoveride ()
@
2068 WarTs | Power
781 cu | Flow
20 Hours Per Day
Hours

1.0 Tums Per Day
15HF
990 WATTS
68 =
20
Hours

Thank You

Questions?
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