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PURPOSE 
The Pacific Gas and Electric Company (PG&E) Codes and Standards Enhancement 
(CASE) Initiative Project addresses energy efficiency opportunities through Title 24 
standards. This report describes the economic, technical, cost-effectiveness and 
feasibility issues associated with a Title 24 energy code requirement that would 
mandate various design and operational aspects of new California swimming pools. 
Pools are currently built to meet numerous safety standards, but energy efficiency is 
rarely considered and first cost is usually the overriding concern. The proposed 
measures will establish the minimum acceptable pool design for increased energy 
efficiency while maintaining safety standards. 

Proposed mandates include pump motor selection, pipe design, and filter size selection. By 
reducing the pool system total dynamic head, or TDH, through recommended pipe design and 
filter specifications, the majority of energy savings are found through using a smaller and more 
effective pump and motor. Special purpose single-phase motors, such as used in residential 
pool pumps, and two-speed motors are not regulated by federal standards but are included in 
the 2005 Title 20 appliance standards regulations. With nearly 35,000 new constructed pools, 
total annual energy savings for the State may be 56.6 GWh. Electric demand reduction 
coincident with utility system peak may be reduced by 39.5 MW. These demand savings are 
realized without demand reduction findings from operational measures such as off-peak and 
demand response. 
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OVERVIEW 
Description 1. MOTOR EFFICIENCY REFERENCE TO TITLE 20 

APPLIANCE STANDARDS: This measure will reference the 
Title 20 Appliance standards Section 1605.3 (5) regarding 
pool pump efficiency and mandate that all pump motors 
installed in new pools be found on the CEC list. 

2. LOW SPEED FILTRA-I-ION AND PUMP SIZING: This 
measure will repeat the requirements of the Title 20 standard 
(1605.3(g)(5)(B)(ii)) by requiring the installation of a two-speed 
pump (for pumps over 1 hp), two-speed capable controls, and 
operating at low speed default filtration. It will exclude start up 
time for priming and any cleaning that might need the pump 
motor to operate at a higher speed. 
This measure addresses the low-speed filtration issue for both 
single and multi-speed pumps by mandating a minimum 
turnover time and therefore a maximum flow rate. This 
measure shall limit pool pump flow rates to turnover the pool 
water in no shorter than six hours. 

3. PIPE DESIGN AND EFFICIENT PIPE FITTINGS: This 
measure is three-fold: 1) set maximum suction and return 
velocities of 6 and 8 feet per second respectively, 2) require a 
minimum straight length of least four pipe diameters on' the 
suction side of the pump, and 3) require the use of sweep 
elbows instead of hard 90°elbows. Maximum velocities 
comply with commercial pool recommendations and 
recommendations for use with copper pipe, and yield the 
highest individual energy savings of all proposed design 
measures. Manufacturers recommend straight leading pipe to 
the pump on the suction side. Not to have a leading straight 
run of pipe into the pump causes cavitation, noise, and 
impeller wear. 

4. FILTER SIZING AND SELECTION: This measure will specify 
that filter selection be sized according to manufacturer's 
recommendations and appropriately sized multi-port valves 
(MPV) be used. Many diatomaceous earth (DE) and sand 
filters have high head losses due to the multi-port valves used 
for backwashing. Cartridge filters do not require a backwash 
valve, and over-sizing cartridge filters increases filter 
effectiveness and reduces energy use. While under-sizing 
sand and DE filters leads to increased head losses, sand and 
DE filters should not be oversized since their media need to 
be packed to work effectively. 
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Technology 
Measures (cont.) 

3. FILTER SIZING AND SELECTION: Pool filters are available 
in a large range of sizes for all three types of commonly used 
filters. Retail costs are summarized in Table 5. Costs for all 
filter types increase linearly with filter area with a cost per 
additional square foot of $1 . I2 for cartridge, $46 for sand, and 
$3.58 for DE. 

Table 5. Retail Costs ofPo01 Filters 
Cadridge 1 sand I D E  
Area Cost 
isq. ff.) 
100 $241 

Useful Life, Persistence and Maintenance 
Pools have an expected life of 20 to 30 years, which can be 
extended indefinitely by re-plastering and repair. Expected 
lifetimes for pool equipment are summarized in Table 6. Pool 
design and operation can have a significant effect on pool 
equipment life: Undersized piping results in high fluid velocities, 
high noise levels, and worn pipes. Undersized filters must be 
cleaned or backwashed more often. Short pipe runs on the inlet 
to pumps causes cavitation, noise, and impeller wear. Pumps 
and their motors have a lifespan of 10 years (DOE 2001). 

500 $683 

Area 
(sq. ff .) Cost 

0.9 $1 98 

4.9 $530 

Filter 1 l5 

;y*., cost 

36 $337 

4. POOL COVERS: This measure does not encourage one pool 
cover technology over another. 

Table 6. Pool Equipment Lifetimes 

Pipe and fittings 1 30 

Equipment 

Bubble type cover I 

Life (years) 
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Pump 

Automatic cover 

10 

Fabric: 5 

Mechanism: 15 

Most of the measures recommended in this report will exhibit very 
high persistence. Savings due to pipe and fitting selection are 
effectively locked in for the life of the pool. Although pumps and 
filters can always be replaced with an incorrect size, pool 
contractors will have gained experience with correct sizing by 
having to follow code requirements and will thus be less likely to 
specify replacement equipment incorrectly. 








































