VICTORIAN
BUILDING
AUTHORITY

PLUMBING PRACTICE NOTE

Solar Hot Water SH 01 | Solar water heaters

Audience
The audience/s for this Practice Note include/s:

L1 Architects/ Designers Owner Builders
Builders Plumbers
Building Surveyors/ Inspectors [] Real estate fanagement agents
Engineers Trades an \ntenance (inc. Electricians)
[J Home Owners / Residential Tenants @
Purpose \
This Practice Note provides guidance on applying t water heater option to meet Victorian
energy efficiency variation to the National Construgtign Code 2019 Volume Two and associated
requirements in the Plumbing Regulations 201 ces Piynbing Practice Note SH-01: Solar
Water Heaters version 3 dated 1 May 2023 to%e updgied rmation on amendments to the
Plumbing Regulations 2018 which came igto efidgt on 28 Moyember 2023.

The content below provides guidance gr Q
Changes to Regulations fg %ater heate(rl.&talled in new Class 1 dwellings

[ ]

e Requirements for solar ¥a eaters in 2019 Volume Two

e Requirements for solar wheatersdfiibe Regulations

e Compliance with t ements C 2019 Volume Two and the Regulations
e |Installation req@

This Practice NotN‘bonly to the NCC 2019 Volume Two energy efficiency requirements.
o For practitioners following the energy efficiency requirements of NCC 2022 Volume Two,

please refer to Building Practice Note EE-03-2022. For further information about transitional
requirements please refer to Building Practice Note EE-05-2022 Transitional Requirements for
NCC 2022

Abbreviations & Definitions

The abbreviations and definitions set out below are for guidance only. They are not intended to vary
those set out in the Building Act 1993, the Building Regulations 2018 or the National Construction
Code.

e Act — Building Act 1993
e BAB - Building Appeals Board
¢ BCA - Building Code of Australia Volume 2, NCC 2019 Amendment 1
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¢ Building Regulations — Building Regulations 2018

o DtS — Deemed-to-Satisfy

e NCC — National Construction Code 2019, Amendment 1, Volumes One, Two and Three
e PCA — Plumbing Code of Australia, which is NCC 2019 Volume Three, Amendment 1

¢ RBS — Relevant Building Surveyor

e Regulations — Plumbing Regulations 2018

e Standard — AS/NZS 3500.4

e SWH - Solar Water Heater

e VEU — Victorian Energy Upgrades

the requirements for a Solar Water Heater (SWH) installed j lass 1 dwelling.

Stage 1. Effective from 28 November 2023 A\
gﬁi ¢e§

Effective from 28 November 2023, there is no lon triction on the energy source for SWH
installed in a new Class 1 dwelling to comply vy 1a's valilgtions to Part 2.6 and Part 3.12
of the 2019 version of the Building Code of A BCAy, Two.

supply

This means that, where reticulated natur S i % for connection, the SWH
installed in a new Class 1 home can (L

¢ heat pump water heater;
e gas boosted solar wat r’% ; 1 or *
e electric boosted solé eater, @.

Stage 2: Effective from 1 May 202(
From 1 May 2024, the SWH re% ts in the Plumbing Code of Australia (PCA) 2022 will apply
instead of those in the Regulation® Specifically:

e Solar collector orientation and inclination requirements are now contained in AS/NZS 3500.4
Plumbing and drainage, Part 4: Heated water service. These requirements are broadly similar
to those that were contained under Clause 9 of Schedule 2 of the Regulations. AS/NZS
3500.4 also provides a means of achieving compliance where the solar collector orientation
does not meet the prescribed requirements.

e The minimum performance requirements for solar and heat pump water heaters are now
contained in NCC 2022 Volume Three — Plumbing Code of Australia: B2D2.

o Labelling of solar water heater is no longer required.

There will be transitional provisions in place for solar (including heat pump water) water heaters that
are installed on or after 1 May 2024. If the system is being installed in a new class 1 building to
comply with NCC 2019 Volume Two Energy Efficiency Provisions (as documented in the relevant
building permit), the solar and heat pump water heater must comply with Clauses 9, 10 and 11 of
Schedule 2 of the Regulations that existed before 1 May 2024.
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Requirements for solar water heaters in NCC 2019 Volume Two

Heated water services are primarily regulated through part B2 of the Plumbing Code of Australia
(PCA). However, the Building Code of Australia, Volume Two (BCA) contains specific energy
efficiency requirements for Solar Water Heater (SWH) in new Class 1 buildings that must be
complied with where applicable.

Victoria varied the energy efficiency provisions within the 2019 versions of the BCA and PCA. The
variation gives effect to the requirement for a new class 1 building to also have installed a rainwater
tank plumbed to all toilets or SWH. The relevant variations under NCC 2019 that are applicable
include:

PCA 2019 Variations

e Vic BP2.6 Energy use and source — this variation
refers to the Regulations for compliance.

e Vic BV2.1 Greenhouse gas intensity of a water heatef-— this variation deletes the
Verification Method

e Vic B2.2 Water heater in a heated water suppl
Regulations for compliance. Q
BCA 2019 Volume Two Variations A\

¢ Vic P2.6.1 Building —

— this variation refers to the

vailalfg water resources
the t hot water supply system

@nt does not apply, and instead refers
a

this variation includes the efficieptays
e Vic P2.6.2 Services — this vari%s

requirements under this Pgsgrmahce R

it to the Regulations Q~
e Vic V2.6.1 ApplicatiogfofghNPart — this tion inserts a requirement for a new class

lled a rai r tank connected to toilets or a SWH
. this variation inserts a requirement for new class
3 rginwater tank connected to toilets or a SWH

Requirements for sc'ar water heate: s in the Regulations

e Vic 3.12.0 Appli
1 buildings tg al

Clauses 9, 10 and 11 within Sche§

™) of the Regulations detail the requirements relating to
SWH systems.

Clause 11 is specific to SWHs installed in new Class 1 homes and outlines the requirements in
order to comply with BCA 2019 Volume Two (as incorporated by the Building Regulations
2018). This connects the Regulations to the BCA 2019 Volume Two performance
requirements, but the phrasing "in order to comply with the Building Regulations” means that
clause 11 is only applicable where a SWH is installed directly to satisfy the BCA. The note to
Clause 11 explains that requirements relate to Parts 2.6 and 3.12 of the 2019 version of the
BCA: meaning that work carried out in accordance with NCC 2022 does not need to comply
with this clause of the Regulations.

Requirements in clause 9 relating to solar collector positioning and clause 10 relating to annual
energy performance are also relevant to SWHs installed in new Class 1 homes to comply with
the Building Regulations 2018 (and by reference, the BCA 2019 Volume Two).

Application of requirements in clauses 10 and 11 depends on whether the SWH is being
installed to comply with Part 2.6 and Part 3.12 of BCA 2019 Volume Two.

This is illustrated by Table 1 (below).
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Table 1: Which clauses are applicable when installing a SWH

Reason for installing a SWH Requirements to follow
To comply with Part 2.6 and Part 3.12 Install in accordance with clauses 9, 10
of BCA 2019 Volume Two. and 11 in Schedule 2 of the
Note: this applies irrespective of Regulations.
when the building permit was This Practice Note provides guidance on
issued. compliance with these requirements.
For reasons other than compliance Install in accordance with clause 9in
with Part 2.6 and Part 3.12 of BCA Schedule 2 of the Regulations and
2019 Volume Two. Part B2 of PCA 2022.

Note: this Practice Note applies only
to the NCC 2019 performance
requirements. Refer to Building
Practicg Note EE-03-2022 and

EE- 2 for information on
efficiency requirements in
2022.
Table 1 - Requirements depend on whether installations to with Part 2.6 & Part 3.12 of BCA 2019 Volume Two

Regardless of the application of clauses 9 to I r plummrequirements remain applicable
under the Regulations and part B2 of the PCANghis Inclu mance requirements BP2.1 —

g /NZS 3500.4).

e
compliance the following adsatisfie ‘3’

e Governing Req®gempnts (Part CA and PCA);
PZ2.6 (PCA); and

o Performance Req emen%

e Performance Requirem@gt 6.1 and P.2.6.2 (BCA)
There are various mechanisms available to comply with these, including multiple DtS solution
pathways, performance solutions, or a combination of DtS and performance solutions. There are also

modification processes to the NCC available under the Act through the BAB or via plumbing
modifications.

The most used compliance pathway is to have either a rainwater tank connected to all sanitary
flushing systems, or a SWH system installed in accordance with the Regulations. This is a DtS
solution under the BCA however, it is only one of many options available for compliance with
the BCA including development of a Performance SolutionUnder the Regulations a SWH is
defined as either a heat pump water heater or a system with a solar collector and a container.
This has not changed, and from 28 November 2023 a heat pump water heater, gas boosted
solar water heater or electric boosted solar water heater can be installed in a new Class 1
dwelling where reticulated natural gas supply is available for connection.
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Solar Water Heater Boosting Requirement

A SWH installed in Victoria that uses solar collectors needs to incorporate a booster. This is to
ensure that hot water is available all year round and that it reaches suitable temperatures for safe
operation in compliance with the Regulations.

Solar Water Heaters that perform to minimum 60% energy savings

A SWH installed in a new Class 1 building to comply with NCC 2019 Volume Two must perform to a
minimum 60% energy savings, relative to energy consumption of a conventional water heater
calculated in accordance with AS/NZS 4234: Heated Water Systems — Calculation of energy
consumption.

AS/NZS 4234: 2008 Heated water systems — Calculation of energy consumption is the
relevant standard in order to comply with the Regulations.

were assessed against an identical requirement. This means p rs can refer to the

SWH systems registered for the Victorian Energy Upgrades program;VEU) prior to 1 July 2023
register of products for that program to see if a SWH is regi% d confirm that it delivers a

minimum of 60% annual energy savings.

The VEU Product Register includes details such a ﬁnodel number for each system, tank
size, annual energy savings and number of sola ciprs thag need to be installed. Solar water
c¥solar, g PG boosted solar, and heat

heaters are listed in three categories: electri o@

pumps. q/
&van thvﬁ‘;o:

' hat

about H they can use, or
pliance irements.

Practitioners will find this information

e provide a customer with i
¢ identify ifa SWH meet

It is important that the sel tem m actly the details on the website.

The VEU Product Regi is a convenient means of determining compliance with
requirements for m s 1 homes but that is not the core function of the register.

o VEU water heating a8ivities changed on 1 July 2023 and the program no longer provides
incentives for gas boosted SWH. The Product Register retains a legacy listing of gas
boosted SWH registered with the VEU before 1 July 2023.

© State of Victoria, Victorian Building Authority ﬁgmA
Page 50f 11 Government

Plumbing HW-SHW XX - Solar hot water performance requirements_UNDER REVIEW 16 May 2024



VICTORIAN BUILDING AUTHORITY

Figure 1 (below) illustrates the steps to using the VEU Product Register to confirm that a SWH
delivers a minimum of 60% annual energy savings. The numbers correspond to the following steps:

1. Goto the Reqister of Products.

2. Ensure the “Products” heading is selected in the left hand field.

3. Select the category of Product that you wish to search — categories for SWH are:
1C(18) & 3D - Water heater - Electric boosted solar
1D(18) & 3C - Water heater - Heat pump
1F & 3B(18) - Water heater - Gas/LPG boosted solar (revoked 1/7/23)

Select ‘All' as the status.

Click on ‘Search’

Set the AS/NZS 4234 Version to 2008 by:
a. clicking the arrow next to the ‘AS/NZS4234 Version’ column heading and choosing
2008 from the list; or
b. entering 2008 in the text box below the column heading.

Filter results according to Brand, Model and other column eded to narrow the search.
8. Check that the Status column for the SWH shows eit% oved’ or ‘Legacy’.

o Practitioners should not rely on energy€ayfgs sgown in the VEU Product Register
i

for any products with a ‘RemovedQ~ Asse ent’ status.
A < z~ Q
ESSENTIAL SERYICES COMMISSION
=/
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Home Q
Registers
VEECs TO! 1F & WB(18) - Water heater - Gas/LPG boosted solar (revoked 1/7/23) ﬁ

duct: by the Vic ™
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Figure 1 - Steps to check SWH energy savings using the VEU Products Register
Reproduced with permission of Essential Services Commission. Copyright in VEU Products Register vests with the Essential Services
Commission
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Registration of products with the VEU is voluntary and the product register may not include all brands
and models available on the market. If a SWH is not listed in the VEU Product register, information
on energy performance may still be available through other sources including the manufacturer.

Installation requirements

Orientation and angle of solar collectors

A SWH system’s performance when calculated under AS/NZS 4234 assumes that the solar
collectors are installed in the optimal position. If the collectors are not in the optimal position, the
claimed energy savings is unlikely to be achieved, and must be compensated with a higher
performing system.

The Regulations require solar collectors to face between 30° east and 60° west of magnetic north, as
measured by a compass.

Solar collectors must also be inclined at 35° + 20° to the horizontal. The most common roof pitch in
Victoria (20° - 25°) would fall within this range.

Figure 2 illustrates the required system performance for diffe ination angles and orientations

of solar collectors. The grey area shows the acceptable i op and orientation (the compliance
area) for systems that perform to a minimum of 60% ene fMgs. The blue line Example 1 below
shows an example of a system that is installed in ac aycetwith the above requirements.
Figure 2 also shows how a better performing syst ts the requirements of the Regulations.
Upgrading the system to a more efficient one b ecessaewmahere the roof does not allow for
collectors to be installed within the orientation &angle sui system to achieve a 60% annual
energy saving. The red line Example 2 %e onstyeg Figure 2 can be used to identify the
SUCh=gASES

required performance the SWH must@
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Example: Solar Water Heaters installed outside the compliant angle and orientation

A plumber is installing a SWH on a roof. The roof has an inclination of 40° to horizontal and the orientation of
the roof allocated to the hot water system is 90° west of north. This is shown as the red line on Figure 2.

To comply with the Regulations, a system that performs to 75 — 80 % energy savings will need to be
installed. This can be found as shown on the VEU Product Register, Essential Services Commission website.

90°

Example 1
§0°
— //“—’_—P_ T
Example 2 /// —— = \\‘ 70
A = T -~
A - - o B = — et ~ =
S 60° =2
/] | . /'/ e \k\ N \ Y ?
// - > \\ 50 :‘i
2
/ /] / \\ \\ \\ £ g
4 g - 10° 3 's"
/ / \ N §
A ik
\ £
! 20°
i /
\ [ — = 10°
7 :

-100° -90° -80° -70°
West of North
Note: 60 - 65 % falls pre
within the Regulation I [_Jonane
Compliance Zone O sore-ss%

> 30° 40° S50° 60° 70¢* 80°
East of North
s [ l Regulation
i  COmpliance Zone

Figure 2 - Overview of requwed 3 o ce at various inclinations and orientations
VBA owned image 2014

Checking product comp§ n S|te

A SWH must have a la tIy hed to the heater’s storage container. The label must be
legible and must contain the foIIo information:

“This solar water heater mstall omplles with the Plumbing Regulations 2018 (Victoria) when

installed with the following coIIectors...”.

Example label:
No. of bedrooms in building 1-2 3 or more

Number of collectors installed
in building

The solar collectors must be adequate for the SWH and the number of bedrooms in the building.
The labelling above does not apply to heat pump water heaters, as they do not have solar collectors.

Frost protection

Most inland areas of Victoria experience frost conditions and even the milder coastal areas can
occasionally be subject to frost. Some solar panels are designed with frost protection and
manufacturers will recommend frost protection for their units in Victoria.
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Pipe insulation and other considerations

Design and installation of a heated water supply system is regulated under the Regulations which
adopts the PCA. Part B2 of the PCA sets out the requirements for heated water service. AS/NZS
3500.4: Plumbing and drainage Part 4: Heated water services (herein referred to as AS/NZS 3500.4)
is a referenced standard under Part B2 and can be used to satisfy some of the requirements.

AS/NZS 3500.4 requires flow and return pipes between the collectors and storage container to be
insulated to a minimum R-value of 0.3. This is equivalent to closed cell polymer insulation with wall
thickness of 13mm.

Depending upon the climate region, the R-value may need to be increased to 0.6 or 1.0. Refer to
Table 8.2.1 in AS/NZS 3500.4.

Thermal insulation materials must be capable of withstanding the high temperatures generated as a
result of its operation, and where external, be appropriately weather resistant and protected from
ultraviolet degradation.

When installing a SWH, consideration should be given to:

e temperature requirements e.g., storage and del erature,

I t
e appropriate sizing of the system (including th eddvater storage tank),
e adequate insulation of pipes to mitigate risks §f eat energy, water heaters

not achieving correct temperature, and | scalding from touching uninsulated hot
metal pipes,

e temperature pressure relief (TPR inati g. avoiding potential for hot
water/steam to be ejected in an u lled W ®which could lead to scalding or

burns,
e properly securing the co %ﬁif ah I@O ater heater) and appropriately placing
the heated water stora to avoid t falling and injuring someone,
¢ the weight of any he stora %ner installed on a roof,
requirem%s, and
nin u@g.

e compliance with t
e manufacturer's,

For furth& gui®ance on te ure control for heated water services, refer to Plumbing
o Practice N -0 mpemature control devices and heat retention for heated water piping
associated with stgral ter heaters.
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Related Documentation

e Building Act 1993

¢ Building Regulations 2018

¢ National Construction Code 2022

e Australian Standards: https://www.standards.org.au/access-standards/buy-standards

e Australian Building Codes Board: https://www.abcb.gov.au/

e Victorian Legislation (direct link to Plumbing Regulations): https://www.legislation.vic.gov.au/in-
force/statutory-rules/plumbing-regulations-2018/003

e Essential Services Commission: https://www.veu-registry.vic.gov.au/Public/Public.aspx?id=Home

e Sustainability Victoria: www.sustainability.vic.gov.au

e Solar Victoria: www.solar.vic.gov.au

e Victorian Building Authority: Energy efficiency requirements:
https://www.vba.vic.gov.au/consumers/home-renovation-essentials/energy-efficient-requirements

¢ Plumbing Practice Note: HW 01 - Installation of tempering valves and heat retention for hot water
piping

List of Amendments

Updated to reflect changes to the Plumbing Regulatiogs 8 which came into effect on
28 November 2023

e Updated to provide further guidance on use @U product register to check that SWH
comply with the Regulations Q~

e Updated format and content review

Document history

Sector Plumii ‘
S

Category vater %
Topic ater heglers
Document number 1

Version 4,

. Ve@ published 1 May 2023

e VersioNn2.0, published 10 November 2022.
Published 7 December 2023

Contact Us

If you have a technical enquiry, please email plumbingtechnicaladvice@vba.vic.gov.au or call 1300
815 127.

Superseded

Victorian Building Authority
Goods Shed North

733 Bourke Street

Docklands VIC 3008

www.vba.vic.gov.au
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Copyright and Disclaimer

Copyright

© 2021 Victorian Building Authority (VBA). This publication must not be copied, reproduced, published, adapted, or communicated by
any person without the VBA'’s prior written consent or as permitted by the Copyright Act 1968 (Cth)

Disclaimer

The information set out in the VBA'’s resources is for general information purposes and guidance only. It is a reader’s responsibility to
obtain independent advice in respect of the application of legislation, a technical instruction or industry standard relevant to their
circumstances. A person’s use of the VBA'’s resources is not a substitute for obtaining independent advice. While we have made
every attempt to ensure our resources contain correct information at the date of publication, the VBA makes no warranty or
representation that its resources are error free. To the extent permitted by applicable laws, the VBA, its employees, agents and
consultants exclude any and all liability whatsoever for any direct, indirect, incidental, special or consequential loss or damage a
person may suffer arising out of or in connection with the access and use of the VBA'’s resources ’(including any third-party material
included in these resources).’
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