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Preface

This Standard was prepared by the Australian members of the Joint Standards Australia/Standards
New Zealand Committee EL-058, Energy Efficiency for Swimming Pool Pumps, to supersede
AS 5102.1—2009, Performance of household electrical appliances — Swimming pool pump-units, Part 1:
Energy consumption and performance.

%) This Standard incorporates Amendment No. 1 (May 2022). The start and end of changes introduced by
the Amendment are indicated in the text by tags including the Amendment number 1.\

The objective of this Standard is to describe procedures to determine the energy consumption, energy
efficiency and sound levels of swimming pool pump units.

The major changes in this edition are as follows:

(@ Change in title and scope.

(b) Classification of single-speed, two-speed, multi-speed and variable speed pump units.

(©) Specification of input power range for pump-units covered by this Standard.

(d) Introduction of weighted energy factor based on high flow rate and low flow rate measured

performance to characterize multi-speed and variable speed pump units.

(e) Pump unit performance now directly measured while operating on a specified hydraulic
resistance curve.

() Modification of construction and operation of the hydraulic circuit.

(g) Change of instrumentation error specifications.

(h) Specification of operating procedure needed to achieve pump unit operation on the required
hydraulic resistance curve.

(1) Introduction of weighted energy factor uncertainty quantification.

() Change of reporting requirements.

The terms “normative” and “informative” are used in Standards to define the application of the
appendices to which they apply. A “normative” appendix is an integral part of a Standard, whereas an
“informative” appendix is only for information and guidance.
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Introduction

Swimming pool pump units are significant users of electricity in homes where swimming pools
are installed.

The desire of governments to improve the energy efficiency of appliances has led to the development
of energy labelling and Minimum Energy Performance Standards (MEPS) for a range of products. This
Standard describes measurements and analysis of data required for energy labelling and MEPS for
swimming pool pump units.

Energy labelling and MEPS requirements are set out in the Greenhouse and Energy Minimum Standards
(Swimming pool pump-units) Determination.
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1 AS5102.1:2019
Australian Standard®

Performance of household electrical appliances — Swimming
pool pump-units

Part 1: Measurement of energy consumption and performance

Section1 Scope and general

1.1 Scope

This Standard specifies requirements for the determination of energy consumption of swimming pool
pump units operating on single-phase electricity.

This Standard also specifies the classification of swimming pool pump units, requirements for the test
facility, the test procedure and method of calculation and presentation of results.

This Standard applies to swimming pool pump units —

@ that are capable of a flow rate equal to or greater than 120 L/min; and
(b) that have an input power range of —

)] single-speed pump units — 600 W to 1 700 W; or

(ii) two-speed, multi-speed and variable speed pump units — 600 W to 3 450 W; and
(o) that are used for the circulation of water through —

)] pool filters, sanitization devices, cleaning devices, or water heaters

(including solar); or

(ii) spa or jet outlets or other features forming part of a pool.

1.2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document.

AS 1217, Acoustics — Determination of sound power levels of noise sources, Part 2: Precision methods for
broad-band sources in reverberation rooms

ISO 3741, Acoustics — Determination of sound power levels and sound energy levels of noise sources using
sound pressure — Precision methods for reverberation test rooms

ISO 3743.1, Acoustics — Determination of sound power levels and sound energy levels of noise sources
using sound pressure — Engineering methods for small movable sources in reverberant fields — Part 1:
Comparison method for a hard-walled test room
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AS 5102.1:2019 2

1.3 Terms and definitions

For the purposes of this Standard, the following terms and definitions apply.

1.3.1

curve D

swimming pool filtering system head versus flow rate friction resistance curve used for rating pump
units as shown in Equation 1.3.1:

2
H, = 0.00018Q3 (m) 1.3.1

Note 1 to entry: The subscript D indicates that a head or flow rate has been obtained from Curve D.

Note 2 to entry: The factor 0.00018 defines the head loss of the pool filter circuit based on a typical Australian
domestic pool.

1.3.2
controls
device used to operate the pump unit

Note 1 to entry: Examples include but are not limited to, continuous or non-continuous controls, schedule-based
controls, on/off switches, float switches and other sensor operated switches.

1.3.3

daily run time

DRT

time in hours required to pump 50 kL of pool water against Curve D hydraulic resistance

Note 1 to entry: DRT is not a recommendation for pool run times. It is only used to provide a basis for comparing
pump units’ performance for a defined volume of circulated water.

1.3.4
flow

volume flow rate in L/min

1.3.5
fluctuations
short-term changes in the measured value of a physical quantity about its mean value

1.3.6
head
energy per unit mass of water, divided by acceleration due to gravity (g) and expressed in metres

Note 1 to entry: In this Standard “head” refers to pump total head.

1.3.7
may
indicates the existence of an option

1.3.8

mean velocity

1.3.8.1

U1

velocity at location of inlet pressure tapping calculated as shown in Equation 1.3.8.1 —

v, =—9%
A, x 60000

1.3.8.1

where A1 is the internal cross-sectional area of the pipe at the inlet pressure tapping point
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3 AS5102.1:2019

1.3.8.2
U2
velocity at location of outlet pressure tapping calculated as shown in Equation 1.3.8.2 —

U, =—2 1.3.8.2
A, x 60000

where A3 is the internal cross-sectional area of the pipe at the outlet pressure tapping point

1.39
motor
machine providing mechanical input to drive a pump

Note 1 to entry: See pump unit 1.3.19.

1.3.10
nameplate rating
electrical input voltage, current and power as shown on the pump unit rating label

1.3.11

pool

any of the following:

@ swimming pool [see also swimming pool (1.3.30)]

(b) swimming pool and a spa pool that share a water circulation system
(0 spa pool [see also spa pool (1.3.29)]

1.3.12

pool system
pool together with all —

@ piping;

(b) motors;

© pumps, filters;

(d) screens;

(e) valves;

(f) controls;

(8) sanitisation equipment;
(h) heaters; and

(@) ancillary equipment,

through which pool water flows

1.3.13
power factor
PF
factor is defined as Equation 1.3.13 —

PF =L 1.3.13

Vi
where
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P = inputelectrical power (W)
V= RMSvoltage (V)
I = RMScurrent (A)
1.3.14
pressure
p
measured with respect to the atmospheric pressure (gauge pressure)
1.3.15
projected annual energy consumption
PAEC
estimated annual energy used by a pump unit (kWh/y)
1.3.16
pump total head
H

head expressed as shown in Equation 1.3.16 —

1000 % (p, - p, ) LU -U

H=2z,-z + 1.3.16
Py 29
where
z1and z3 = specifications in Figure 4.2.1
pirandU; = the inlet pressure and mean velocity
p2and Up; = the outlet pressure and mean velocity

Note 1 to entry: If the outlet and inlet pipe diameters are the same then the last term in Equation 1.3.16 is zero.

1.3.17

pump

part of a pump unit which converts mechanical energy provided by the electric motor into hydraulic
energy, which is the sum of the water potential energy and kinetic energy

1.3.18
pump unit performance curves
curves produced by plotting the following:

(@ Head (H) developed across the pump versus flow rate (Q) through the pump
(b) Input electrical power versus flow rate (Q) through the pump

1.3.19

pump unit

combination of electric motor, pump, controller and all plumbing fittings/filters supplied with
the pump unit

1.3.20
random uncertainty

€R
measurement of a variable is equal to twice the standard deviation of the individual readings of the
variable recorded during the sampling period
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1.3.21
rating point
intersection of the pump Q versus H performance curve with Curve D

1.3.22
relative roughness
roughness of a pipe’s inner surface divided by the inner diameter of the pipe

1.3.23
run-in time
period of operation of at least 60 min that is completed prior to making measurements

1.3.24
sampling period
time during which measurements are made and recorded

1.3.25
shall
indicates that a statement is mandatory
1.3.26
should
indicates a recommendation
1.3.27
sound power level
Lw
level expressed in decibels and given as shown in Equation 1.3.27 —
N
L, = 1010gN—0 1.3.27
where
N = sound power (W)
No = sound reference power = 10-12 (W)
1.3.28
spa bath
water-retaining structure designed for human use, which —
(@ holds 680 L of water or less; and
(b) incorporates, or is connected to, equipment capable of —
(1) filtering or heating the water; and
(ii) injecting air bubbles or water into the bath under pressure to create water turbulence
1.3.29
spa pool

water-retaining structure designed for human use, which —

@ holds more than 680 L of water or less; and
(b) incorporates, or is connected to, equipment capable of —
)] filtering or heating the water; and
(ii) injecting air bubbles or water into the pool under pressure to create water turbulence
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1.3.30
swimming pool
water-retaining structure designed for human use, which —
(@ holds more than 680 L of water;
(b) incorporates, or is connected to, equipment capable of filtering or heating the water; and
(0 includes: waterslides, wave pools, hydrotherapy pools, and other similar structures;
(d) but does not include —
1) spa pools;
(i) spa baths (unless part of a pool system); or
(iii) tidal pools and other similar structures, where water flows in and out of the

structure according to the operation of natural forces

Note 1 to entry: For the purposes of compliance with the National Construction Code (NCC), the definition within
the NCC applies.

1.3.31

systematic uncertainty

&s

difference between the measured values taken during calibration and the values determined by a
primary calibration instrument

1.3.32
variations
changes in recorded value that take place between one reading and the next

1.3.33
velocity head
head is expressed as shown Equation 1.3.33:

v

29
1.3.34
weighted-energy factor
WEF

weighted average of the volume of water pumped in litres per watt hour of electrical energy consumed
by the pump unit

1.3.33

Note 1 to entry: For two-speed, multi-speed and variable-speed pump units WEF is based on the pump operating
80 % of the time at the lower speed setting tested, and 20 % of the time at the higher speed setting tested.

1.4 Notation

Quantity symbols are listed in Tables 1.4(A) and 1.4(B).
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