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Preface

This Standard was prepared by the Joint Standards Australia/New Zealand Committee CS-028, Solar
Heating and Cooling, to supersede AS/NZS 4234—2008.

The objective of this document is to provide methodologies to quantify the energy consumption of
heated liquid systems and calculate energy savings relative to reference heaters.

Changes to the previous edition are as follows:

(@) Additional water heating technologies based on PV water heating, variable speed heat pumps
and commercial applications are included

(b) The reference water heater systems used to quantify energy savings have been updated 1o
current MEPS requirements; the main change being the increase from 3 star to 4 star [or the
gas reference water heater.

(©) The typical meteorology year weather records have also been updated.
(d) References to third-party software have been removed.
(e) New requirements for assessing the suitability of software packzgos 102 the application of

this document.

The performance evaluation procedure defined in this document has he :n designed to provide a means
of evaluating the annual task performance of heated water systems

Testing of solar and heat pump water heating systems unde= ot.:dov'conditions is defined in AS 2984,
Solar water heaters—Methods of test for thermal performance —G ttdoor test method. Outdoor testing
requires a long test period (8-10 weeks) due to the need tc obtani stable inputs for a range of operating
conditions. The major drawback of outdoor testing is that ti.» *ests must be repeated for every variation
of system configuration offered by the supplier. The brocedure defined in this document overcomes the
time and cost limitations of using the outdoor test st.ndard AS 2984.

The performance evaluations are based or-mod:lling annual performance in a range of climatic
conditions using a simulation program: Peifrn ance criteria are specified for simulation programs
that can be used to implement the requirern. ents of this document.

Typical meteorological year weathe= daco files for Australia are now based on Bureau of Meteorology
satellite data from 1990 to 2016. T 1¢ ncw weather data records indicate higher solar radiation levels in
Zones 1 and 4 and higher ambicnt teuaiperatures in all zones compared to the terrestrial weather data
(1967 to 1987) used in previoes vaersions of this document.

NOTE Weather data files for fi. = Australia climate zones and two New Zealand climate zones are supplied with
the purchase of this docui. ent.

The weather data i'les ior the five climate zones in Australia are supplied free of charge to users of
the document'by Exemplary Energy Partners. For users of the document wishing to use weather
data for«other sites, additional weather data files can be obtained from www.exemplary.com
.au/solar_ci'mate data/solar-radiation-data.php

This/uccui.ent evaluates the performance of water heating technologies such as Solar Thermal
Colle-tors, Heat pumps, photovoltaic arrays, thermal storage tanks (which can incorporate integral
ras or electric resistance element boosting) and in-line supplementary heating utilizing gas or electric
€27 gy sources.

[he 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.

© Standards Australia Limited/Standards New Zealand 2021
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Where shall is used in this Standard, this indicates that a requirement is to be followed strictly in
order to conform to the Standard. Where should is used, it is to be interpreted as a recommendation; a
recommendation is not required to be followed in order to conform to the Standard.

© Standards Australia Limited/Standards New Zealand 2021
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Heated water systems — Calculation of energy consumption
Section1 Scope and general

1.1 Scope

This document sets out a method for evaluating the annual energy performance of water heaters usiig
a combination of test results for component performance and mathematical models to determin® t. e
standardized annual supplementary energy use.

This document may be used for both domestic and commercial systems, including re-irclated hot
water systems. For commercial applications, the systems modelled may deliver heat.th.ough fluids
other than water.

The procedures may be used for solar and heat pump water heaters (HPWHs) with ¢ without integral
gas or electric boosting and may be coupled to conventional storage or instantineous water heater(s)
when used as solar pre-heater(s). Solar energy sources considered are —

@ solar irradiance which is used in solar thermal collector applica-ion,
(b) photovoltaic array applications; and
(0 air-sourced heat that is used for heat pump applicat.ans.

The calculations in this document also cover the displaced purchased energy relative to reference
water heaters.

NOTE Solar and solar-boosted HPWH types not coveced in this document may be tested under AS 2984 to
obtain an annual performance assessment.

This document does not include product desizn or operation requirements, however for the purpose of
rating it does specify minimum savings a.»d.v’ater temperature delivery requirements used to select
simulated thermal load size.

1.2 Application

The procedure in this docurzenu v ses mathematical models to assess annual water heating systems;
hence the application of the riocedure is restricted by the availability of suitable mathematical models.
The analysis required bj this uocument is based on numerical simulation of water heaters powered by
conventional electricai nu gas energy, solar energy and heat pumps.

The numerical simula.’on model shall use the weather data, hot water load levels, electrical load data
and modelling reuirements specified in this document.

The operatii.2 conditions and product configurations to be used for evaluating the annual energy
perforn ance of a water heater are defined in this document.

Thi. docu ment may be used for evaluating the following water heaters:

Q) Electric and gas storage water heaters.
(b) Electric and gas instantaneous water heaters.
(0 Solar water heater systems with a combination of any of the following:
(i) Flat plate, concentrating or evacuated tubular solar collectors.
(ii) Photovoltaic arrays.
(iii) Thermosiphon or pumped fluid circulation through the solar collectors.
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