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1.
EXECUTIVE SUMMARY

The need for water efficiency has never been greater. It is appropriate to search for new ways to reduce consumptive water use, and to consider expansion of existing successful schemes such as the Water Efficiency Labelling and Standards (WELS) Scheme.

The objective of irrigation is to sustain plants by supplementing rainfall. The random acts of humans who operate manufactured equipment like dishwashers, toilets and irrigation controllers can be influenced by a number of means. One successful method is the WELS star rating system which assists buyers to include the water consumption of the product in their decision making process. As a general rule, a device with a low star rating uses more water to do the same job as a device with a high star rating.

The amount of water required to do the job of sustaining plants in a complex natural

environment is much more difficult to define and measure than the job of say, flushing a toilet. In the time it took the irrigation industry to debate the definition of irrigation water use efficiency,

the plumbing industry developed detailed standards on which the WELS legislation could draw.

Whilst the water flow through many domestic irrigation systems is controlled manually by a tap, many have controllers to assist the operator. These domestic irrigation flow controllers are the subject of this report.

The irrigation industry has welcomed the opportunity to discuss ways to improve water use efficiency. With improved understanding by regulators and the public, water restrictions which focus on consumption can be replaced with those which focus on efficiency.

“Wednesday” is not a good reason to irrigate. But the public are being encouraged by some water restrictions to buy low cost controllers which can water according to fixed schedules. Meantime sophisticated controllers which have sensors to interact with the local environment, and an ability to schedule efficient irrigation events, are prevented by law from irrigating according to optimum schedules.

Even the most sophisticated controllers are just components of an irrigation system. Hence their ability to deliver water efficiently is dependent on all components being well designed, installed and maintained.

The industry recognises that sophisticated controllers are a key part of the potential solution. Like other low cost electronic products, there is a lot of innovation and diversity. It is not feasible for the industry to develop best practice guidelines, let alone standards, as quickly as the industry can innovate, therefore leaders will tend to be penalised by regulations which are designed to enforce standards.

The aim of the consultancy is to review the technical and other issues relating to expanding the WELS scheme to include domestic irrigation event controllers. There are doubts that rating the event controller would actually achieve the aims of the WELS scheme with regard to domestic water consumption because it is only one part of the total irrigation system. The controller is a starting point. Overall the industry appears to be quite supportive of the concept of domestic irrigation event controllers being included in the WELS scheme, however, there is significant work to be done before it could eventuate.

2.
BACKGROUND

The Water Efficiency Labelling and Standards (WELS) Scheme helps Australians choose more water efficient products and so save water, energy and greenhouse gas emissions. The WELS Scheme is legislated by the WELS Act 2005 and is administered by the Australian Government Department of the Environment, Water, Heritage and the Arts (DEWHA), in partnership with State and Territory Governments.

DEWHA is reviewing the possibility of expanding the Scheme to include domestic irrigation flow controllers and has commissioned Irrigation Australia Limited (IAL) to prepare this research paper to identify and review the issues relating to expanding the Scheme to cover such equipment.

IAL’s team is headed by John Gransbury of HydroPlan and includes Jeremy Cape of Capeability. A workshop in Canberra between the consultants and DEWHA set the project objectives and led to a workshop in Sydney where industry representatives from across Australia were invited to participate.

3.
CHALLENGES
3.1
Complex systems  in a complex  natural environment
In many respects, irrigation systems have to be as complex and flexible as the natural environment they are designed and built to cohabitate with.

Not only can irrigation systems be surprisingly sophisticated, but consumers can access a very large array of inexpensive components which can easily be assembled and/or operated in a variety of ways that can waste water or save water.

The plant-soil-water relationship is also complex. It is surprisingly difficult to quantify efficient water use when irrigation equates to topping up a leaky bucketful of soil & roots – without knowing how big the bucket is or how full it is - because it is hidden below ground.

3.2
Components of a whole system
The question as to whether the WELS Scheme could be expanded to provide a rating system for water use efficiency is relevant to both whole irrigation systems and to the individual components of these systems. The scope of this paper is limited to the components that control domestic irrigation systems.

In this context this research paper discusses these questions:

•  what are these components and how could they be rated?

•  how could they be tested to provide the rating?

•  what standards currently exist and do they form the basis of a rating system?

•  what improved water use efficiency and other benefits might follow from the introduction of a rating system?

•  is an expansion of the WELS Scheme the most effective way to achieve the potential benefits?

3.3
Flow control versus water efficiency
The regulation impact statement in 2004 which preceded the mandatory WELS Scheme defined flow control as “any method of controlling the rate of water flow in an appliance (other than by adjustment of the taps supplying the appliance)”. Despite the initial focus on flow rate and flow control, the star rating system is now aligned more with water volume consumed per defined event such as a toilet flush or a dish washing cycle. We draw a parallel here with the potential to define an irrigation event, and to rate water efficient irrigation systems depending on the volume consumed during that event. If eating habits and weather are considered to be beyond regulation, then there is another parallel to be drawn between how often a plate needs to be washed and how often a lawn needs to be watered.

3.4
Domestic  irrigation flow controllers
The specific focus of this study is the potential for WELS expansion to include domestic irrigation flow controllers. The term flow controllers in this context refers to the logic devices which control water flow in domestic irrigation systems.

Water efficiency labels are applied to packages and extend to the advertising of the product, so the focus of this study includes only devices sold as an integral part of the controller (i.e. it does not include separate items such as valves, sensors, cables and accessories sold separately).

Hence the definition of domestic irrigation flow controllers is a device which can initiate and end domestic irrigation events. They may do this with or without complementary equipment. The devices are differentiated by their capacity to control water application in a temporal and spatial sense, and by the extent to which they can interact with their environment and users.

3.5
Terminology – Flow controller
There is potential for confusion amongst stakeholders because the term flow controller in the irrigation industry can mean a specialty valve, a component of a sprinkler or emitter, and a manual throttle to assist closure on an electrically actuated hydraulic valve.

The plumbing industry uses devices called flow controllers to control the rate of flow at taps and showers. Under the WELS Act, the star rating for flow controllers is determined by their flow rate, but rating of flow controllers is not compulsory.

These same devices are used as an integral part of some irrigation sprinklers. This style of sprinkler is said to be ‘regulated’. They are not common in the irrigation industry. Instead, proper performance is achieved using regulation (either manually or automatically) of pressure at the valve which controls the operating time of a group of sprinklers. In irrigation systems, reduction

of water volume (water saving) is more likely to be associated with control of pressure and time, than it is with rate of flow. Flow controllers are used to control rate of flow, and are likely to negatively impact on the volume of water used by domestic irrigation systems.

3.6
Terminology – Existing definitions
This paper utilises existing definitions where available, and particularly from Working Group 1 “Pressurized irrigation equipment – Definitions” of the International Standards Organisation Technical Committee 23 Subcommittee 18 (ISO TC23/SC18). The mandate of ISO/TC23/SC18 is to develop and maintain International Standards for irrigation and drainage equipment under the auspices of the International Standards Organization. Australia does not have its own equivalent standards, but it continues to actively collaborate in development of these world- leading ISO standards to ensure they are appropriate to adopt as our own.

We also draw from the reference work by Land & Water Australia titled Gaining Acceptance of Water Use Efficiency Framework, Terms and Definitions which was published in May 2003 through the National Program for Sustainable Irrigation.

4.
INTRODUCTION TO WELS
The following information has been sourced from the WELS website and summarises the key characteristics of the current WELS scheme. These products are currently covered by the Scheme:

•
plumbing products (showers, tap equipment, flow controllers (optional))

•
sanitary ware (toilet (lavatory) equipment, urinal equipment)

•
white goods (clothes washing machines, dishwashers).

The WELS Scheme requires products to be labelled at point of supply according to their water efficiency, allowing consumers to purchase water efficient products, reduce their water consumption, and save money on water and energy bills.

The Water Efficiency Labelling and Standards Act 2005 provides the legal framework for the WELS Scheme. The Australian Standard AS/NZS 6400:2005 Water efficient products-Rating and labelling contains most of the Scheme's details. Further information on the Scheme can be found at www.waterrating.gov.au
The Scheme also allows industry to showcase their most water-efficient products. The WELS Scheme excludes second-hand products and products imported into Australia for personal use.

The WELS Standard generally requires the following:

•
the label, or the details on the label, must appear in any product specifications such as brochures, magazines, advertisements, web sites etc promoting a registered product.

•
if the product is packaged, the labelling should appear on the package.

•
if the product is supplied without a package, the labelling should be fixed to the product or have a double-sided swing tag attached to it.

The label shows:

•
a star rating between one and six that allows a quick comparative assessment of the model's water efficiency. The more stars on the label the more water efficient the product.

•
a figure showing water consumption or water flow (expressed in litres per minute) based on laboratory tests.

Examples of consumption or flow are given for various product types in Table 1 below.

The water ratings and consumption/flow figures are determined through laboratory testing. Testing must be done either at a National Association of Testing Authorities (NATA) accredited laboratory, at a laboratory approved by the WELS Regulator, or in accordance with the National Appliance and Equipment Energy Efficiency Program.

Table 1: Examples of consumption or flow for 3-star ratings
	Product type
	Specific Example
	Maximum consumption or flow for a rating of 3 stars

	Taps
	All
	9.0 Litres per minute

	Showers
	All
	9.0 Litres per minute

	Toilets
	Full flush
	6.5 Litres

	Urinals
	Single stall
	2.0 Litres per minute

	Dishwashers
	10 place settings
	12.59 Litres per minute

	Washing machines
	Load of 7 kilograms
	102.9 Litres

	Flow controllers
	All
	9.0 Litres per minute


5.
IRRIGATION EFFICIENCY
Efficiency is often expressed as the ratio or percentage of output divided by input. For example, if 100 L was put into a canal/pipe and only 90 L arrived at the destination, the efficiency of the conveyance/conduit system would be 0.9 or 90%.

In the context of domestic irrigation systems (refer schematic below) there are two relevant efficiencies:

Conduit Efficiency (Eb)
=
Water received at the valve “V1” controlling flow
Water received at the point of supply “M”
Application Efficiency (Ea)
=
Water available to the plants in the Irrigated Area 1
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Water received at the valve “V1” controlling flow
M

V1
V2

Irrigated Area 1

Irrigated Area 2

These terms and definitions are drawn from a comprehensive water use efficiency framework developed between 1999 and 2003 under Land & Water Australia’s National Program for Sustainable Irrigation. These terms are further illustrated in Figure 1 in Section 11.1 below.

Conduit Efficiency will be less than 100% if the pipes and fittings are leaking. The 2005 review

of the potential expansion of WELS quoted Sydney Water’s weighted average for water end use analysis at six types of commercial buildings. Leakage accounted for 23.6% (outdoor use accounted for 6.7%). Hence WELS is concerned for potential efficiency of domestic irrigation systems.

Application Efficiency will be impacted by many factors including off-targeting, run-off, evaporation, deep percolation and leakage.

The objective of an irrigation event is to apply water so that it is held in the soil where it will be available to plants. Application efficiency is a volumetric measure of the success of this event. For example, if the objective of the event is to apply 500 L on an area of 50 m2 (the equivalent of a 10 mm rainfall event) application efficiency would be 80% if 400 L is stored in the soil and made available to the plants.

Agronomic factors determine the depth (volume per area) and timing of optimum irrigation events. These factors include weather, soils, plant type/health, water quality and management objectives. They should be considered separately to application efficiency.

Uniformity of distribution and application efficiency are linked but they should be considered separately. For example, application efficiency could be high even though some areas are under-irrigated and some are over-irrigated due to poor uniformity of distribution. Conversely,

the uniformity of distribution for a drip system could be high (when measured to ignore localised precipitation rates) even though deep percolation causes a low application efficiency.

Leaks occurring downstream from control valves( refer V1 and V2 in the schematic above) such as through leaky seals on sprinklers will also decrease application efficiency by reducing the amount of water reaching the target area compared with the amount of water supplied.

6.
EFFICIENCY AND WELS
Efficiency has not been defined in either the WELS Act or the WELS Standard (AS/NZS 6400). Australian Standards for whitegoods and lavatory equipment define functional events and the conditions for laboratory testing. Examples include; the weight of a small and large load for a clothes washing machine, and the solids to clear with a half-flush and full flush for a toilet. AS/NZS 6400 refers to these standards and sets out the star rating scheme which gives a higher rating for a device which consumes less water to perform the same event.

The specific examples of star ratings given in Table 1 are drawn from star rating algorithms defined in AS/NZS 6400. These algorithms are stylised in the schematic illustrations below.
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Dish washing machine
Clothes washing machine

1 star

1 star

6 stars

6 stars

Number of dish place settings


Load capacity (kg)

Hence a toilet which uses less than 4.7 litres per full flush can have 4, 5 or 6 stars whereas a toilet which uses between 4.7 and 6.5 litres per full flush can only achieve a rating of 3 stars. However, for a toilet to “use water efficiently”, it must have low consumptive use and also be effective as a toilet. The matter of effectiveness is addressed by Australian Standards. For example, AS 1172 Water Closet - Pans includes eight tests for paper and solid discharge, wetting/splashing, leakage, and load safety.

AS/NZS 6400 has been modified many times since first release in 2003 because better product designs with lower water consumption have caused a need to review the tests which confirm efficiency and effectiveness. For example, the latest amendment to AS/NZS 6400 refers to the need to finalise a “force of spray test” within AS/NZS 3662 Performance of showers for bathing. This standard was first released in 1986, and it is anticipated that the new test will allow differentiation between low water consumption and poor effectiveness as a shower.

7.
STANDARDS
One of the challenges for extending the WELS Scheme to include domestic irrigation controllers will be the lack of supporting standards like AS 1172 and AS 3662 which set minimum levels of acceptable performance. These standards have taken decades to develop to their current level.

Some domestic irrigation controllers are powered by 240 volts and therefore subject to electrical safety standards including AS/NZS 61558.2.6:2001 Safety of power transformers, power supply units and similar - Particular requirements for safety isolating transformers for general use. This standard is reported by the Standards Australia Committee EL-002 to be equivalent to the International Electrotechnical Committee standard IEC 61558-2-6:1997. A related standard requires that products sold after 3 April 2005 must be fitted with a plug incorporating insulated live pins as specified in AS/NZS 3112:2004 Approval and test specification - Plugs and socket- outlets. Prior to selling products, manufacturers and importers of 240 volt powered irrigation

controllers must obtain approval from the authorities in that State by having compliance testing conducted at NATA approved facilities.

Whilst these electrical safety standards apply to some controllers, our research concluded there are no Australian standards which are applicable to all domestic irrigation controllers. Further, we could find no standards from any country which were close enough to even consider as a vehicle for development towards a supporting standard for the extension of WELS Scheme.

The nearest related standards are being developed by the International Standards Organisation. As one of many participating countries, Standards Australia has a delegate to Technical Committee 23 Subcommittee 18 (ISO/TC23/SC18) “Irrigation and drainage equipment and systems” which is responsible for drafting and reviewing standards for irrigation equipment.

There are currently 32 published standards but none are relevant for supporting extension of the WELS Scheme to include domestic controllers. However, some have relevance to other elements of domestic irrigation systems, so it is reasonable to expect that this family of standards could one day grow to include domestic controllers.

To exemplify the technical challenge of developing standards, consider the synopses of the following two ISO standards:

•
ISO 15886-1:2004 “Agricultural irrigation equipment -- Sprinklers -- Part 1: Definition of terms and classification” defines terms used in relation to sprinklers intended for agricultural irrigation and provides a means of classifying those sprinklers according to physical factors, characteristics of water spray, mechanism for operation and water distribution, approach to sealing, intended use, and additional functions incorporated into the sprinkler.

•
ISO 15886-3:2004 “Agricultural irrigation equipment -- Sprinklers -- Part 3: Characterization of distribution and test methods” specifies the conditions and methods used for testing and characterizing the water distribution patterns of sprinklers intended for agricultural irrigation. It deals both with indoor and outdoor, radial and full grid, tests and is organized so as to

deal first with conditions common to all the tests and then with those unique to indoor and outdoor testing, respectively.

Consider the similarity to the following Australian Standards and refer to Appendix B for further information:

•
AS 2118.1-2006: “Automatic fire sprinkler systems - General systems” specifies general requirements for the design, installation and commissioning of automatic fire sprinkler systems in buildings and structures. This includes land-based buildings, mines, tunnels, bridges, wharves, jetties and mobile structures like rail cars and drag lines.

•
AS 4118.1.1-1996: “Fire sprinkler systems - Components - Sprinklers and sprayers”

•
HB 147 “Sprinklers Simplified” is a handbook for Automatic Fire Sprinkler Installations produced in response to the need for “down-to-earth” publications by The Fire Team within Standards Australia. This has been added to publications on bushfires (HB 36), Fire safety in the home (HB 46) and the Fire test series (HB 37).

The table of contents for AS 2118 is nine pages long and the document has 390 pages. This standard refers to other standards including the ten component standards of AS 4118. The first of these ten component standards is AS 4118.1.1-1996. It has a table of contents which is four pages long and the document has 44 pages. The handbooks are also substantial documents because they express these technical subjects in user-friendly explanation style to address the requirements of industry and the wider community.

We conclude that a lot of work has been done to develop standards for irrigation, and that there is much more to do before domestic irrigation controllers will be included!

8.
TYPES OF TECHNOLOGIES AVAILABLE
Domestic irrigation controllers have a very large range of technologies and features. Like other electronic goods, these technologies and features are usually developed for commercial products but then they migrate down quickly to the retail range of goods. Manufacturers are continually reviewing the trade-off between features, price, and consumer attitudes.

Table 2: Summary of technologies available
	Feature
	Description
	Variations

	Integral valve
	Controller and valve are an integral unit, or sold as one.
	Tap timers.

Driven by springs, batteries, water. Volume or time based.

	Outputs
	Multiple outputs control different plant-soil-water requirements, and irrigate larger areas with the same source flow capacity. Besides

valve on-off control, outputs can

have monitoring features.
	Single or multiple stations (outputs) Master valve or pump start

Slave valves, slave controllers

Surge protection, for inputs & outputs

Voltage; 24VAC, DC, latching

Wiring & solenoid coil fault detection

Outputs for lighting, fountains, etc.

	Inputs
	Inputs enable controllers to respond automatically to the environment around them.
	External triggers to skip, pause, reset. Digital (on-off), pulse (counter), analogue (continuous range).

Sensors – wind, rain, sunshine, soil

moisture, evapotranspiration (ET).

	Communication
	Remote access for user interface, and/or inputs & outputs.
	Phone, radio, internet, GSM, wireless. Compatibility with BMS, C-Bus, etc.

	Programs
	Multiple programs are needed to manage variations in the weather, and multiple plant-soil types.
	Calendar cycle (7 to 365 day, more) Multi-programs, multi-starts, repeats. Run-times, intervals, delays, skips.

Override, %adjust, semi-manual.

Defaults after power failure.

	Data acquisition
	It is becoming cost effective to capture and retrieve data which is a useful management tool.
	Logging, channels, formats, limits. Frequency, processing, memory. Storage and retrieval.

	User interface
	The interface must be powerful, yet simple and user-friendly.
	Keypad, dials, display

Logic, steps, user-friendliness

Help, manuals, guides

Default programs.

	Physical
	The controller must be robust and built to “fail” in an appropriate manner.
	Wall mount, outdoor, splash proof

Transformer capacity, fuse. Safety features

Time and program retention.


To meet market opportunities, it is possible that products include any number of the features listed above. Some broad groups are given in Table 3 below.

Table 3: Summary of controller groups  available
	Domestic controller group
	Incremental advantages, generally for perceived incremental disadvantages of additional cost and complexity

	Tap timers – mechanical
	Can be fitted to a garden tap to automatically turn off the flow on completion of the manually initiated irrigation event.

	Tap timers – battery operated
	Can be programmed to automatically start as well as stop.

	Powered, stand alone controllers
	Controllers can be mounted more conveniently, and valves can be concealed from view and powered reliably.

	Multi-purpose, integrated
	Controllers can control lighting and fountains, be integrated with security and a building management system, or be

operated from a personal computer and the internet.

	Multiple stations
	Ability to irrigate different areas in a sequence, each area for a different duration. For example:

•
drippers for 3 hours then sprinklers for 20 minutes,

•
back lawn then front lawn.

	Multiple programs
	Ability to irrigate different plants/soils/microclimates with different frequency. For example:

•
flowers every day versus lawn twice per week,

•
sandy soils in one cycle of 15 minutes versus clay soils in three cycles of 5 minutes every hour,

•
shaded lawn once per week versus exposed lawn twice per week.

	Sensor inputs
	Ability to react intelligently when the status of one or more external inputs (eg rain, soil, flow sensors) indicate that it is appropriate to start/stop/override/reset according to pre­ determined schedules.


9.
OPTIONS FOR WELS
At a workshop in Canberra, WELS advised that there are a number of possible outcomes resulting from this investigation into expanding the WELS scheme to cover domestic irrigation controllers. The alternatives are:

•
include and regulate domestic controllers within the scope of WELS

•
domestic irrigation controllers could be made subject to “minimum performance standards”, as an example water tightness at a specified minimum hydrostatic pressure resistance when closed

•
the Smart Approved Water Mark could be considered to meet some of the WELS objectives with respect to domestic irrigation controllers

•
exclude domestic irrigation controllers from any regulatory framework at present (the status quo is maintained).

WELS made it clear that any decision about expanding the scheme to cover domestic irrigation flow controllers will be based on the merits of the technical case for doing so and that no in principle decision has been made to expand the scheme to include these products.

10.
ISSUES FOR INDUSTRY
The key points about the scheme which would affect any expansion of the scheme are:

•
The WELS scheme is a rating scheme which the public equates to water efficiency

•
WELS is a mandatory program and places an obligation on suppliers of water-using products to have a sample of each model tested to a specified standard in an approved laboratory and to register the products on the WELS database which will incur a fee, currently $1500

•
The appropriate label will need to be fixed to every unit offered for sale

The Secretary of the Department of the Environment, Water, Heritage and the Arts has extensive powers to inspect and test samples of the products covered by WELS, and to institute legal proceedings in the event of evidence of breaches. There are substantial fines for proven non-compliance, as well as powers to order products to be removed from the market.

There are technical, commercial and policy issues to be reviewed. The technical issues concern the testing and evaluation of domestic controllers. The commercial issues concern the costs, availability and administration of the Scheme. The policy issues are focussed on the overall costs and benefits of rating domestic controllers.

The policy issue is basically whether the total costs of expanding the Scheme, with the consequent changes to regulations, are worth the potential benefits arising from covering domestic irrigation flow controllers. Since the potential benefits are primarily determined by the potential water savings this issue can be resolved by estimating the potential water savings.

The commercial issues will be determined by the resolution of the technical issues which in turn will affect what kind of testing regime is required, what type of labelling and what “rating” might be applied to this category of product.

The current WELS scheme is based upon testing products in accordance with published Australian standards, and rating the products in accordance with the test results. Since no published standards exist for domestic controllers or the events they control, such a procedure cannot be used for rating domestic controllers.

In Section 7 we identified that the process of developing standards is well established and that it involves extensive input by the industry and stakeholders. We also established that Australia

has actively participated in the development of ISO standards for irrigation for many years. While it would be possible to develop a standards for domestic irrigation controllers outside the Standards Australia processes, this would still require a significant investment of time and resources, including for stakeholder engagement.

11.
WORKSHOP
A workshop was held in Sydney on February 26 2008 to get an irrigation industry perspective on the issues surrounding the possible expansion of the WELS scheme to include domestic irrigation controllers. Before the workshop an options paper was distributed to participants to provide background to the workshop and information on the aims of the project.

The aims of the workshop were as follows:

•
agree on a working definition for domestic irrigation controllers

•
confirm understanding of WELS by the irrigation industry members

•
identify issues in expanding WELS to include domestic irrigation controllers

•
identify issues related to alternatives to WELS, e.g. minimum performance standards and

Smart Approved Water Mark

•
make recommendations on the key elements in a system of rating domestic irrigation controllers.

11.1 Irrigation systems and issues affecting efficiency

To provide a framework for the workshop, a presentation was made detailing key concepts of irrigation efficiency and irrigation system function so that a definition for a domestic irrigation controller could be agreed.

The full presentation is included as Appendix 1 to this report. Figure 1 describes the way flow is controlled in a domestic irrigation system, and the role played by an irrigation event controller in the total system. The whole irrigation system and the issues that affect its efficiency are represented in the figure.

Figure 1: Role of an Irrigation Event Controller
[image: image4.emf]
11.1  Definition of domestic controllers
A definition of an irrigation event controller was developed on the basis of this figure. It was agreed that an irrigation event controller:

•
commands the start, end and sequence of irrigation events in both a temporal and spatial sense

•
controls water flow through one or more valves

•
can command a program (frequency and duration of irrigation events)

Although a domestic irrigation controller controls flow, it is not usually called a flow controller because of potential confusion with dumb plumbing devices which hydraulically control the rate of water flow. The workshop agreed with this definition and functional description of an irrigation event controller.

It was agreed that tap timers are irrigation event controllers. The device must have some means of operating one or more valves whilst unattended. The valve could be integral with (part of) or external to the controller.

11.2  Presentations and discussions
The presentation reproduced in Appendix 1 was halted at this stage and a presentation was given on the WELS scheme, detailing how it works, the products currently covered by the scheme and the legislative framework supporting the scheme.

12.
ADVANTAGES AND DISADVANTAGES
Participants listed advantages and disadvantages of expanding WELS to include domestic irrigation event controllers. These are arranged in themes below, with each theme interlinked with at least one other theme.

12.1  Product  quality
Participants felt that if irrigation event controllers were included in a government backed scheme such as WELS then the general standard of product on the market would be lifted. This would result as consumers would have a way of differentiating between good and not so good product. It was felt that it could also lead to product innovation and development.

The advantages and disadvantages were that WELS labelling could:

•
increase reliability of products 
Advantage
•
encourage expansion and innovation
Advantage
•
rationalise number of products
Advantage
•
increase the standard of products
Advantage
•
Extinguish some products (maybe some current high volume products
Disadvantage may no longer be sold)

•
stifle innovation through standardisation
Disadvantage
These advantages and disadvantages are all from an industry perspective. Some of these perceived disadvantages (such as the removal of high-volume, yet inefficient controllers) could be seen as an advantage from a water conservation or consumer perspective.

12.2  Water restrictions
Water restrictions have had a major impact on the domestic irrigation industry and it was thought that rating of event controllers by WELS might lead to water conservation measures which are “more rational”.

The advantages and disadvantages of rating of event controllers with WELS labelling were:

•
government owned and run labelling and standards are more likely to be
Advantage integrated with water restriction regimes

•
possibility of changing current illogical water restrictions
Advantage
•
industry can build credibility with government and end users
Advantage
•
possibility of including in rebate schemes
Advantage
•
consumer is only using a single start time controller so water restrictions
Disadvantage have reduced consumer demand for better controllers.

12.3  Commercial
Participants representing manufacturers and retailers recognised the potential for both positive and negative commercial impacts on their businesses.

The advantages and disadvantages upon businesses through WELS labelling were:

•
price premium for higher rated equipment
Advantage
•
help expand markets
Advantage
•
cost of implementing testing, registration, compliance, labelling etc
Disadvantage
•
is the value from the labelling system (WELS) per se or from what it might
Disadvantage lead to?

12.4  Need for and lack of standards
Participants felt that the existence of standards which would be required if a WELS approach was adopted, could lead to the greater use of standards for other equipment and possibly for whole systems. This would lead to higher standards generally. It is related to the quality issue. The advantages and disadvantages of the lack of and need for the development of standards were:

•
entry into developing Australian standards for other features
Advantage
•
could be equitable; everyone in or out
Advantage
•
empirical and measurable as a rating scheme
Advantage
•
national scheme would get consistency across the country
Advantage
•
ability to differentiate products on quality
Advantage
•
testing capacity currently limited
Disadvantage
•
not enough research on garden watering. Data is very old, so developing
Disadvantage water efficiency labelling based on poor data is questionable

•
development of a standard to define a controller or an event is a large
Disadvantage task.

12.5  Public awareness
Using standards for evaluating event controllers would help demonstrate the credentials of the industry and in the opinion of participants raise its image in the eyes of government and customers.

The advantages and disadvantages of evaluating event controllers were:

•
means of informing community
Advantage
•
opportunity to indicate what is efficient domestically
Advantage
•
differentiation of product on function as well as quality
Advantage
•
depends on how well WELS is promoted and marketed
Disadvantage
•
will a star rating system for controllers potentially mislead consumers?
Disadvantage
12.6  System issues
Participants identified a number of issues which would need resolving before WELS could be applied to event controllers. These included development of standards and rating systems, availability of testing facilities and administration of the scheme. Some of these issues will take

some time to resolve while others can be answered more quickly by comparison to current

WELS activities.

The disadvantages raised by these issues were:

•
to achieve the end result, an event controller is only part of an irrigation
Disadvantage system (may have great controller but lousy system downstream) and may

take attention away from wider issue
•
definition of efficiency is a key issue
Disadvantage
•
sensors are an important part of efficiency and hard to draw line between
Disadvantage controller and sensors

•
what are the limits to the definition of the event controller? Does it control
Disadvantage all outdoor events, music, lights?

12.7  Overall feasibility
The overall feasibility of rating domestic controllers as a means of improving water use efficiency was questioned. Given that the main goal of rating event controllers is to improve water conservation in the domestic garden context, participants were concerned that rating the event controller could have little impact on water use overall. Figure 1 defines the role of the irrigation event controller and it is clear that it is only one part of the total irrigation complex. It was argued that rating controllers would do little to improve water use for this reason. The challenge of defining water use efficiency, and the best vehicles for education and awareness were at the centre of discussions.

The advantages and disadvantages overall were:

•
possibly lead to irrigation systems being audited
Advantage
•
is WELS the best vehicle to achieve what the industry wants?
Disadvantage
•
who is accountable for the label; manufacturer, government, testing
Disadvantage authority?

•
will it achieve what is required on its own?
Disadvantage
•
don't see any value in rating event controllers without broader education
Disadvantage
•
is there enough education about irrigation efficiency?
Disadvantage
•
will a star rating system improve the lack of awareness of irrigation
Disadvantage efficiency

13.
OTHER RATING SYSTEMS
The workshop then heard presentations on the Smart Approved Water Mark (SAWM) and on other rating schemes that might be used as an alternative to the WELS scheme.

An issue that arose during the presentation of the SAWM scheme is that because it is not based on standards it is not perceived by some government authorities as being rigorous enough.

From their perspective the WELS scheme is more rigorous because it is based on standards. It was noted that the SAWM has developed and used guidelines for assessing products which are based on standards. It would be possible to introduce further guidelines for other product categories.

Table 4 details some other ratings schemes which have been developed for assessing the quality of products and services. It is clear from the details in the table that rating schemes have been developed for many different purposes, use different measurement techniques and operate in a variety of ways from regulated and backed by legislation schemes such as the WELS scheme to other schemes that are voluntary systems operated by industry associations.

Table 4: Summary of Rating Systems
	Rating scheme
	Measures
	Managed by

	The Australian STAR Rating

Scheme (accommodation)
	500 criteria, 10 categories property rating 1-5 stars.
	AAA Tourism - owned by motoring associations.

	Car Wash Water Saver Rating
	Volume/wash. Self assessment, followed by an audit. 1-5 stars.
	Australian Car Wash

Association.

	Energy Efficiency Ratings for

Plasma and LCD TV's
	Power (watts) per square centimetre of screen space.
	Comparison net. Private plasma TV specialist.

	WERS Windows Energy

Rating Scheme
	Heating and cooling, compared to a standard 3mm clear

window.
	Australian Window

Association.

	NABERS National Australian

Built Environment Rating

Scheme
	HOME voluntary performance- based rating system for

existing buildings.
	NSW Dept Environment and

Climate Change. Online tools.

	Plant Selector Water Drops

Rating Scheme
	1-3 drops, low-medium-high water use, x Suburb, x Plant.
	Sydney Water.

	WELS Water Efficiency Labelling and Standards Scheme
	1-6 stars, water volume per load, place setting, flow.
	DEWHA (WELS Act, State legislation)

	Other schemes
	Measures
	Managed by

	SWAT Smart water application technologies
	Certified if sensor based.
	Irrigation Association (USA).

	SAWM Smart approved water mark
	Labelling scheme if best practice is demonstrated.
	Expert panel; AWA, IAL, NGIA, WSAA.

	Waterwise Garden Irrigator program
	Certification of products and services eligible for rebates.
	IAL, Dept of Water WA.

	MEPS Minimum Energy

Performance Standards
	Australian Standards; new or upgraded from pre-existing; motors, heaters, whitegoods.
	Standards Australia; Federal

& State legislation.


A synopsis of these is provided below. Further information is available at the websites listed.

13.1  The Australian STAR Rating Scheme
http://www.aaatourism.com.au/AAATDefault.aspx?sit=1&pid=146
This well known scheme for rating accommodation is operated by AAA Tourism and is owned by motoring associations of Australia. A minimum standard is required before rating can be applied in over 10 categories from resorts to hostels. Over 500 criteria are applied by assessors who regularly inspect the properties.

13.2  Car Wash Water Saver Rating scheme
http://www.carwashwater.com.au
Initially developed in response to water restrictions in Victoria, this scheme had been supported by water authorities in other states as a basis for water conservation through rating the water efficiency of car wash facilities. A detailed check list for best practice has been developed by members of the Australian Car Wash Association.

13.3  Energy Efficiency Ratings for Plasma and LCD TV's
http://www.comparison.com.au/articles/8-energy-efficiency-ratings-for-plasma-and-lcd-tv-s
An example of how consumers benefit when industry simplifies complex technical differences by developing a rating system.

13.4  WERS Window Energy Rating Scheme
http://www.wers.net/about/about-wers
The Window Energy Rating Scheme enables windows to be rated and labelled for their annual energy impact (heating and cooling) on a whole house, in any climate of Australia. This rigorous software based rating system is administered by the Australian Windows Association. Commercial-in-confidence information is provided by manufacturers and independently audited in order to create ratings which architects and building owners can use to model building energy performance in advance of purchasing the windows.

13.5  National Australian Built Environment Rating System
http://www.nabers.com.au
NABERS is a performance-based rating system for existing buildings. NABERS rates a building on the basis of its measured operational impacts on the environment, and provides a simple indication of how well these environmental impacts are being managed compared with peers and neighbours. This is a national, voluntary scheme which is administered by the NSW Department of Environment and Climate Change. Accredited Assessors rate office buildings, but self-assessment is done for homes. A third scheme has recently been added for 0-5 star rating of hotels using 12 month’s of energy and water bills, as well as postcode to adjust for climate zone.

13.6  Plant Selector Water Drops Rating Scheme
http://www.sydneywater.com.au/SavingWater/InYourGarden/PlantSelector/WaterRatings.cfm
The Plant Selector Water Drop Rating Scheme allows you to make informed decisions about

the amount of water your plants need. The rating system is 1, 2 or 3 water drops. The less water

drops a plant has the less water it needs. This simple and effective scheme allows the user to input the region and hence determine the plant’s suitability for the prevailing climate.

13.7  SWAT Smart Water Application Technologies
http://www.irrigation.org/SWAT/Industry
This Irrigation Association (USA) sponsored certification scheme uses the term Smart Water Application Technologies to include any irrigation product and/or practice that delivers proven, exceptional landscape water use efficiency. For example, unlike traditional irrigation controllers, which are really just timers, smart irrigation controllers work by monitoring and using information about site conditions (such as soil moisture, rain, wind, slope, soil, plant type, and more), and applying the right amount of water to the landscape based on those factors. Once the smart controller is installed and set up, the smart controller automatically takes care of seasonal weather/site specific adjustments, and does not require ongoing monitoring.

13.8  Smart Approved WaterMark
http://www.smartwatermark.info/home/default.asp
The Smart Approved WaterMark is a water-saving labelling program for products, services and also organisations. It is a not-for-profit scheme established by four associations, the Australian Water Association, Irrigation Australia Ltd, the Nursery and Garden Industry, Australia and the Water Services Association of Australia. An independent Technical Expert Panel assesses all applications against multiple sets of criteria.

13.9  Waterwise Garden Irrigator Program
http://portal.water.wa.gov.au/portal/page/portal/WiseWaterUse/WhatProductsCanIGetARebateF
or/WaterwiseGardenIrrigation
The Waterwise Garden Irrigator Program was developed in conjunction with the IAL and is administered by WA’s Department of Water. Irrigators endorsed under the program are qualified to design and install water efficient garden watering systems to an industry standard. To qualify for the program, irrigators must have two years experience in the industry and pass a written test. Consumers can also claim a rebate for approved Waterwise products such as subsurface irrigation and rain sensors along with their claim for installation costs.

13.10 Minimum  energy performance standards
http://www.energyrating.gov.au/meps1.html
By specifying minimum performance standards (MEPS), energy consumption of products from water heaters to electric motors has been reduced over the last decade. MEPS programs are made mandatory in Australia by state government legislation and regulations which give force to the relevant Australian Standards. The standards are continually reviewed and the performance bar is lifted higher following appropriate phase-in periods. State based legislation is necessary because the Australian constitution gives Australian States clear responsibility for resource management issues, including energy.

14.
RATING OF IRRIGATION EVENT CONTROLLERS
14.1  Minimum  criteria
Minimum criteria which should be applied to event controllers were identified during the workshop as follows:

Multiple  Programming (A, B, C – D)

Multiple programs are necessary to enable a proper response to the variety of soils, plants, weather and precipitation rates that pre-programmed events must cater for.

•
minimum 3 programs

•
each program to have: 2 starts, active days (day/ week or odd/even)

•
run time (1-100 min)

Sensor Capability
Potential to save water is enhanced if the controller can respond to sensor inputs.

•
minimum 1 sensor input (rain or soil)

•
option - One program not affected by sensor.

Calendar compatible with all possible restrictions
Controllers should be able to abide by watering day restrictions.

•
allow any day of week or odd/even days

Default settings
Water can be wasted by inappropriate default actions following power outage. Controllers must have either rechargeable battery or non volatile memory so that current time is retained for a

minimum time. Also should retain programming for a determined length of time. Default

programs on initial start-up are also an issue.

14.2  Potential  rating schemes
Once functionality and minimum criteria for event controllers were agreed, the workshop then discussed ways in which these criteria should be rated.

Two suggestions were made, with the first stating that controllers should be rated according to: POSSIBLE RATING SCHEME A:

Reliability/ Quality
•
check testing/cycle testing/weatherproof.

Ease of use
•
large screen/ Easy to understand instructions (durable!)

•
minimal programming steps.

Water efficiency features (e.g. Sensors, etc)
•
rain, moisture, frost, wind, temperature, evapotranspriation (minimum of 2)

•
14-day calendar/scheduling capacity/seasonal adjustments.

However, no process for implementing this rating scheme was proposed at this stage.

POSSIBLE RATING SCHEME B:

One group in the workshop proposed the following rating scheme to evaluate the criteria identified. For the three major functional criteria:

For each criteria  present the controller “scores” a point
•
the criteria will be weighted

•
as a result of this scoring system a controller would be allocated to a rating category, so if a controller scored 50 points it might be awarded 3 stars, a controller scoring 80 points might be a six star and a controller scoring 20 points might be a 1 star controller.

Programmable – ease of use
•
user interface testing

•
has ET data specific to location

•
documented testing procedure

•
system scaleable (townhouse 1 acre block)

•
can use different sources (tank, potable)

Environmental sensing
•
quality of algorithms

•
real time monitoring

•
frequency of integration

•
number of Zones/outputs controlled

•
number of inputs sensed – Rain, ET, Soil moisture

Default Limits  Calendar/volume
•
internal flow meter

•
time limit flexible

•
volume limit within 5% accuracy

•
time x volume capability

There was some discussion as to whether this method of rating could be applied but it was agreed that it demonstrated that it would be possible to develop a rating system for ranking domestic irrigation event controllers.

15. 
CONCLUSION
The industry workshop agreed four major points:

1)

Domestic irrigation event controllers can be rated. The proposed rating scheme outlined at B demonstrated the possibility of developing a rating system for domestic irrigation event controllers.

2)

The controller is only one part of an irrigation system. The workshop doubted that rating the event controller would actually achieve the aims of the WELS scheme with regard to domestic water consumption because it is only one part of the total irrigation system. The controller is a starting point. While the industry participants recognised the limitations of rating event controllers it was agreed that it was important for the irrigation industry to begin the process of rating and introducing more quality control into products.

3)

Build on existing initiatives. The final conclusion of the workshop was that the irrigation industry, through Irrigation Australia Limited, should work with existing initiatives such as WELS and SAWM rather than try to develop some other rating scheme.

4)

It was noted that a rating scheme might work well with the more professional end of the market but that it might be irrelevant to the DIY market. Participants identified that it would require a substantial marketing effort to make any star rating scheme clear to the DIY market.

The aim of the consultancy is to review the technical and other issues relating to expanding the WELS scheme to include domestic irrigation event controllers. While the industry appears to be quite supportive of the concept there is significant work to be done before it could eventuate.

However, before considering the work that needs to be done, a key fundamental question needs to be answered: would rating event controllers contribute a lot to improving domestic water efficiency? The answer to this question is probably not, given the current water restrictions in place around Australia and the fact that the controller is only a small part of an irrigation system.

The desire of the irrigation industry to be seen as more professional and selling quality products includes some attraction towards being able to sell systems that are currently banned. The industry noted that one of the advantages of controllers being included under WELS was the possibility that rated equipment is more likely to be exempt from restrictions.

The industry will have to be involved in developing rating protocols, testing regimes and standards for any irrigation equipment that is rated. Given the resources available in the

industry to carry out this type of work it seems better to apply this effort to rating whole systems, and perhaps at least to defining what constitutes an efficient system and efficient irrigation practices rather than trying to rate individual components. A holistic approach is more likely to have the effect on reducing domestic water use that governments are looking for.

If it were decided to proceed with a system of rating controllers we believe it would be quicker to develop guidelines to apply to controllers and have them assessed under the Smart Approved WaterMark scheme to indicate to consumers which controllers are more likely to help them save water.

“In any climate, over-irrigated cacti are as water wise as under-irrigated rainforests” “Wednesday is not a good reason to irrigate”

16.
APPENDICES
A: Powerpoint presentation to Industry Workshop

B: Extent of Australian Standards coverage relating to Automatic Fire Sprinkler Systems
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Rating Schemes

	Rating scheme
	Measures
	Managed by

	WERS Windows Energy Rating

Scheme
	Heating and cooling, compared to a standard 3mm clear window
	Australian Window Association

	NABERS National Australian Built Environment Rating Scheme
	OFFICE voluntary performance- based rating system for existing buildings
	NSW Dept Environment and Climate Change. Accredited Assessors

	NABERS National Australian Built Environment Rating Scheme
	HOME voluntary performance- based rating system for existing buildings
	NSW Dept Environment and

Climate Change. Online tools

	Energy Efficiency Ratings for

Plasma and LCD TV's
	Power (watts) per square centimetre of screen space
	Comparison net. Private plasma

TV specialist.

	The Australian STAR Rating

Scheme (accommodation)
	500 criteria, 10 categories property rating 1-5 stars
	AAA Tourism - owned by motoring associations

	Car Wash Water Saver Rating
	Volume/wash. Self assessment, followed by an audit. 1-5 stars
	Australian Car Wash

Association

	Star Rating Scheme

(Registered Training Org’s)
	1-3 stars, Independent assessors, industry feedback
	The Institute for Trade Skills

Excellence, SkillsOne

	Plant Selector Water Drops

Rating Scheme
	1-3 drops, low-medium-high water use, x Suburb, x Plant
	Sydney Water

	WELS Water Efficiency

Labelling Scheme
	Water volume per load, place setting,
	WELS Act, State legislation, WES
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3.3.2 Transmission of the alarm signal to the fire brigade
3.3.3 Integrity and marking requirements-Electrical wiring
3.4 LOCAL ALARM
3.5 SYSTEM COMPONENT FAULT MONITORING
3.5.1 General
3.5.2 Fault monitoring devices
3.5.3 Systems to be monitored
3.5.4 Components to be monitored
3.5.5 Installation
SECTION 4 WATER SUPPLIES
4.1 SUPPLY
4.1.1 General
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4.1.2 Reliable water supply
4.1.3 Acceptable sources of water supply
4.2 DUAL WATER SUPPLIES
4.2.1 General
4.2.2 Acceptable arrangements
4.3 GENERAL WATER SUPPLY PROVISIONS
4.3.1 General
4.3.2 Town main water supply
4.3.3 Private system water supply
4.3.4 Pump suction tank water supply
4.3.5 Supply from natural source
4.3.6 Gravity tank water supply
4.3.7 Elevated private reservoir water supply
4.3.8 Pressure tank water supply
4.3.9 Pump system design and installation
4.3.10 Pumpsets
4.4 PROVING OF WATER SUPPLIES
4.5 CONNECTIONS FOR OTHER SERVICES
4.5.1 General
4.5.2 Combined sprinkler and hydrant water supply
4.5.3 Fire hose reel connections
4.5.4 Fire brigade booster connection
SECTION 5 SPACING AND LOCATION OF SPRINKLERS
5.1 SPACING OF SPRINKLERS
5.1.1 Standard sprinkler spacing
5.1.2 Special sprinkler spacing
5.1.3 Staggered spacing
5.2 MINIMUM DISTANCE BETWEEN SPRINKLERS
5.3 LOCATION OF SPRINKLERS (OTHER THAN SIDEWALL SPRINKLERS)
5.3.1 General
5.3.2 Walls and partitions
5.3.3 Ceilings, roofs and underside of stairs
5.4 SPACING AND LOCATION OF SIDEWALL SPRINKLERS
5.4.1 General
5.4.2 Spacing of special sidewall sprinklers
5.4.3 Maximum spacing of sidewall sprinklers
5.4.4 Distance between rows of sprinklers
5.5 OBSTRUCTIONS TO SPRINKLER DISCHARGE
5.5.1 General
5.5.2 Standard upright and pendent sprinklers
5.5.3 Standard sidewall sprinklers
5.5.4 Standard upright and pendent sprinklers near columns
5.5.5 Standard sidewall sprinklers near columns
5.5.6 Roof trusses
5.5.7 Clear space below sprinklers
5.5.8 Obstructions in clear space
5.5.9 Obstructions under sprinklers
5.6 CONCEALED SPACES
5.6.1 General
5.6.2 Protection criteria
5.6.3 Hydraulic design-concealed spaces
5.6.4 Deformable ceilings
5.7 SPECIAL CONSIDERATIONS (SUPPLEMENTARY PROTECTION)
5.7.1 Machinery pits and production lines
5.7.2 Hoists, lift shafts, building services shafts and enclosed chutes
5.7.3 Elevators, rope or strap races, exhaust ducts, gearing boxes and dust receivers
5.7.4 Corn, rice, provender and oil mills
5.7.5 Bins and silos
5.7.6 Escalators
5.7.7 Canopies
5.7.8 Roof overhang
5.7.9 Exterior docks and platforms
5.7.10 Covered balconies
5.7.11 Enclosed paint lines, drying ovens, drying enclosures
5.7.12 Spray booths
5.7.13 Oil and flammable liquid hazards
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5.7.14 Commercial type cooking equipment and associated ventilation systems
5.7.15 Air°handling plant
5.7.16 Computer and other electronic equipment areas
5.7.17 Cupboards and wardrobes
5.7.18 Film and television production studios
5.7.19 Theatres and music halls (protection on the stage side of the proscenium wall)
5.7.20 Cold storage warehouse
SECTION 6 SPRINKLERS, SPRAYERS AND MULTIPLE CONTROLS
6.1 GENERAL
6.2 TYPES OF SPRINKLERS, SPRAYERS AND MULTIPLE CONTROLS
6.2.1 Standard sprinklers
6.2.2 Special sprinklers
6.2.3 Sprayers
6.2.4 Multiple controls
6.3 HYDRAULIC CHARACTERISTICS OF STANDARD SPRINKLERS
6.4 APPLICATION OF SPRINKLER TYPES
6.5 TEMPERATURE RATINGS
6.6 COLOUR CODING
6.7 STOCK OF REPLACEMENT SPRINKLERS
6.7.1 Special sprinklers
6.8 ANTI°CORROSION TREATMENT OF SPRINKLERS
6.9 SPRINKLER GUARDS
6.10 ESCUTCHEON PLATE ASSEMBLIES
6.11 PROTECTION AGAINST FROST SECTION 7 PIPING
7.1 PIPE AND PIPE FITTINGS
7.2 HYDRAULIC TEST PRESSURE
7.3 PIPING IN NON-SPRINKLER-PROTECTED  BUILDINGS
7.4 HAZARDOUS PROCESSES AND EXPLOSION HAZARD-SPECIAL PRECAUTIONS CONCERNING PIPING...
7.5 DRAINAGE
7.5.1 Wet system piping
7.5.2 Dry or alternate wet and dry system piping
7.6 FLEXIBLE TUBE ASSEMBLIES
7.7 ORIFICE PLATES
7.8 SUPPORT OF SPRINKLER PIPING
7.8.1 General
7.8.2 Design
7.8.3 Corrosion protection of pipe supports
7.8.4 Requirements for pipe support components (see Figures 7.8.8.1(A) and (B))
7.8.5 Fixing of pipe supports
7.8.6 Spacing of supports
7.8.7 Location of supports
7.8.8 Verification of design
7.9 INSTALLATION-GENERAL
7.9.1 Pipe and pipe fitting specifications
7.9.2 Welding of piping
7.9.3 Hydrostatic pressure test
7.9.4 Pneumatic leak test
7.9.5 Embedding of piping
7.9.6 Corrosion protection of piping
7.9.7 Protection of piping against mechanical damage
7.9.8 Facilities for flushing piping
7.9.9 Prohibited use of piping
7.9.10 Pipe sizes
7.9.11 Spacing of brackets and clips
7.10 INSTALLATION-STEEL PIPING
7.10.1 Pipe and pipe fitting specifications
7.10.2 Pipes
7.10.3 Pipe jointing
7.11 INSTALLATION-LIGHT WALL STEEL PIPING
7.11.1 Pipe and pipe fitting specifications
7.11.2 Pipes
7.11.3 Pipe jointing
7.12 INSTALLATION-COPPER PIPING
7.12.1 General
7.12.2 Pipes
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7.12.3 Pipe jointing
7.12.4 Pipe bending
7.13 INSTALLATION-PLASTIC PIPING
7.13.1 Pipe and pipe fitting specifications
7.13.2 Pipe and fittings-Jointing
7.13.3 Corrosion protection of piping
SECTION 8 VALVES AND ANCILLARY EQUIPMENT
8.1 CONTROL ASSEMBLIES
8.1.1 General
8.1.2 Designated site and building entry points
8.2 STOP VALVES
8.2.1 General
8.2.2 Main stop valves
8.2.3 Stop valves controlling water supplies
8.2.4 Subsidiary stop valves
8.3 BLOCK PLAN
8.4 ?SPRINKLER STOP VALVE INSIDE? PLATE
8.5 EMERGENCY INSTRUCTIONS
8.6 PRESSURE GAUGE SCHEDULE
8.7 SYSTEM INTERFACE DIAGRAM
8.8 STOP, DRAIN AND TEST VALVES, AND ALARM COCKS
8.9 NON-RETURN (BACK-PRESSURE) VALVES
8.10 ALARM VALVES
8.10.1 Wet
8.10.2 Dry
8.10.3 Composite alarm valves
8.10.4 Accelerators or exhausters for alarm valves (dry system)
8.10.5 Identification of control assemblies and water motor alarms
8.11 PRESSURE°REDUCING VALVE STATIONS
8.12 DELUGE AND PRE°ACTION VALVES
8.12.1 Deluge valves
8.12.2 Pre°action valves
8.13 ALARM DEVICES
8.13.1 General
8.13.2 Prevention of false alarms
8.13.3 Water motor alarms
8.13.4 Fire alarm signal
8.13.5 System interface alarm signal
8.13.6 Lock-open valve
8.13.7 Testing of alarm devices
8.14 REMOTE TEST VALVES
8.15 PRESSURE GAUGES
SECTION 9 LIGHT HAZARD CLASS SYSTEMS
9.1 GENERAL
9.2 DESIGN DATA
9.3 WATER SUPPLY
9.3.1 Flow and pressure requirements
9.3.2 Water storage capacity
9.3.3 Additional storage capacity
9.3.4 Pump suction tanks
9.3.5 Pressure tanks
9.3.6 Pumpsets
9.3.7 Proving of water supplies
9.4 SPRINKLERS
9.4.1 Size and type
9.4.2 Maximum area coverage per sprinkler
9.4.3 Reduced coverage
9.4.4 Maximum spacing
9.4.5 Special sprinklers
9.5 PIPING
9.5.1 Pipe types
9.5.2 Pipe sizes
9.5.3 Hydraulic calculations
9.5.4 Concealed spaces
SECTION 10 ORDINARY HAZARD CLASS SYSTEMS
10.1 GENERAL
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10.2 DESIGN DATA
10.2.1 General
10.2.2 Sprinklers under flat roofs and ceilings
10.2.3 Sprinklers under sloping roofs and in bays
10.3 WATER SUPPLY
10.3.1 Flow and pressure requirements
10.3.2 Water storage capacity
10.3.3 Additional storage capacity
10.3.4 Pump suction tanks
10.3.5 Pressure tanks
10.3.6 Pumpsets
10.3.7 Proving of water supplies
10.4 SPRINKLERS
10.4.1 Size and type
10.4.2 Maximum area coverage per sprinkler
10.4.3 Reduced coverage
10.4.4 Maximum spacing
10.4.5 Maximum distance from walls and partitions (see also Clause 5.5)
10.4.6 Special sprinklers
10.5 PIPING
10.5.1 Pipe types
10.5.2 Pipe sizes
10.5.3 Hydraulic calculations
10.5.4 Concealed spaces
SECTION 11 HIGH HAZARD CLASS SYSTEMS
11.1 GENERAL
11.2 HIGH HAZARD CLASS TERMINOLOGY
11.2.1 Aisle
11.2.2 Banded paper
11.2.3 Bin box storage
11.2.4 Bundled tyres
11.2.5 Carpet storage
11.2.6 Closed array (roll paper storage)
11.2.7 Commodity
11.2.8 Double row rack (DRR)
11.2.9 Draft curtain
11.2.10 Dunnage (roll paper storage)
11.2.11 Encapsulation
11.2.12 Face sprinkler
11.2.13 Flue spaces
11.2.14 Fully loaded (tyre storage)
11.2.15 Green tyres
11.2.16 Heavyweight paper (roll paper storage)
11.2.17 Horizontal barriers (within and above racks)
11.2.18 Horizontal channel
11.2.19 In-process non-rack storage (aerosols)
11.2.20 In-rack sprinklers (IRS) (also called rack storage sprinklers or intermedi...
11.2.21 ?Locations other than warehouses? (tyre storage)
11.2.22 Lightweight paper (roll paper storage)
11.2.23 Medium-weight paper (roll paper storage)
11.2.24 Movable rack
11.2.25 Multiple row rack (MRR)
11.2.26 On-floor storage (tyre storage)
11.2.27 On-side storage (tyre storage)
11.2.28 On-tread storage (tyre storage)
11.2.29 Open array (roll paper storage)
11.2.30 Open-top combustible containers
11.2.31 Palletized storage
11.2.32 Partially loaded (tyre storage)
11.2.33 Portable Rack
11.2.34 Rack storage
11.2.35 Roof/ceiling sprinklers
11.2.36 Shelf storage
11.2.37 Single row rack
11.2.38 Solid-pile storage
11.2.39 Solid shelving
[image: image98.png]


Publication Details - AS 2118.1-2006 (A4) Automatic fire sprinkler systems - General systems
Page 7 of 9

11.2.40 Standard array (roll paper storage)
11.2.41 Storage height
11.2.42 Tyre Rack (tyre storage)
11.2.43 Vertical barriers
11.3 GENERAL SYSTEM DESIGN REQUIREMENTS
11.3.1 Wet systems
11.3.2 Pre-action systems and alternate wet and dry systems
11.3.3 Dry Systems
11.3.4 Process occupancies
11.3.5 Storage occupancies
11.3.6 Incidental High Hazard storage
11.4 GENERAL HYDRAULIC DESIGN REQUIREMENTS
11.4.1 Roof/ceiling sprinklers
11.4.2 In-rack sprinklers
11.4.3 Sprinkler protection of concealed spaces
11.4.4 Sprinkler protection of exposed steel building columns
11.4.5 System drainage
11.5 HYDRAULIC DESIGN REQUIREMENTS
11.5.1 Sizing of pipework
11.5.2 Orifice plates
11.5.3 Roof/ceiling slope
11.5.4 Hydraulic calculation for mixed hazard classifications
11.5.5 Concealed spaces
11.5.6 Small compartments
11.5.7 Sprinklers beneath ducts, cable trays, etc.
11.5.8 Platforms and mezzanines with solid floors
11.5.9 Non-solid floors (including platforms and mezzanines)
11.5.10 Walkways (solid and non-solid)
11.5.11 Process occupancies
11.5.12 Storage occupancies
11.6 CATEGORIZED COMMODITIES
11.6.1 General
11.6.2 Design decision trees for categorized commodities
11.6.3 Solid pile, palletized, shelf and bin box storage
11.6.4 Rack storage height up to 7.6 m
11.6.5 Rack storage height greater than 7.6 m
11.7 SPECIAL COMMODITIES
11.7.1 General
11.7.2 Rubber tyre storage
11.7.3 Roll paper storage
11.7.4 Baled fibres and waste paper storage
11.7.5 Hanging garments storage
11.7.6 Carpet storage
11.7.7 Idle pallet storage
11.7.8 Aerosols storage
11.7.9 Distilled spirits storage
11.8 WATER SUPPLIES
11.8.1 General
11.8.2 Town main
11.8.3 Water storage capacity
11.8.4 Pumps
SECTION 12 HYDRAULIC CALCULATION OF SPRINKLER SYSTEMS
12.1 GENERAL
12.2 DESIGN AREAS (ASSUMED AREAS OF OPERATION)
12.3 SPRINKLERS IN SIMULTANEOUS OPERATION
12.4 SPRINKLER DISCHARGE FLOW RATES
12.4.1 Light Hazard and Ordinary Hazard class systems
12.4.2 High Hazard class systems
12.5 POSITION OF DESIGN AREAS
12.5.1 Hydraulically most unfavourable areas of operation
12.5.2 Hydraulically most favourable areas of operation
12.6 SHAPE OF DESIGN AREAS
12.6.1 Hydraulically most unfavourable areas of operation
12.6.2 Hydraulically most favourable areas of operation
12.7 SUPPLY-DEMAND GRAPH
12.7.1 General
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12.7.2 Supply characteristics
12.7.3 Demand characteristics
12.8 WATER SUPPLIES
12.9 PUMPSETS
12.9.1 General
12.9.2 Maximum flow rate of the system (Qmax.)
12.10 CALCULATION OF PRESSURE LOSS IN PIPES
12.11 PRESSURE LOSSES
12.11.1 Fittings and valves
12.11.2 Dry pendent (or upright) sprinklers
12.12 ACCURACY OF CALCULATIONS
12.13 MINIMUM SPRINKLER DISCHARGE PRESSURE (HIGH HAZARD ONLY)
12.14 MINIMUM PIPE SIZES
12.15 VELOCITY LIMITATION
12.16 VELOCITY PRESSURE
12.17 IDENTIFICATION OF FULLY HYDRAULICALLY CALCULATED SYSTEMS SECTION 13 MINOR WORKS
13.1 SCOPE
13.2 GENERAL
13.3 MINOR WORKS
13.4 PERSONNEL
13.5 SPRINKLERS
13.5.1 Compatibility
13.5.2 Spacing and location
13.5.3 Escutcheon plates
13.5.4 Spare sprinklers
13.6 PIPE AND FITTINGS
13.7 PIPE SIZING
13.8 PIPE SUPPORT
13.9 BLOCK PLAN AND PRESSURE GAUGE SCHEDULE
13.10 LIGHT HAZARD CLASS SYSTEMS
13.10.1 Pipe sizes
13.10.2 Limitations
13.11 ORDINARY HAZARD CLASS SYSTEMS
13.11.1 Pipe sizes
13.11.2 Limitations
13.12 PRECAUTIONS
13.13 ADDITIONAL REQUIREMENTS SECTION 14 DOCUMENTATION
14.1 SCOPE
14.2 SPRINKLER SYSTEMS
14.2.1 Preliminary stage
14.2.2 Prior to commencing installation
14.2.3 On completion of installation
14.2.4 Compliance requirements
14.3 DRENCHER SYSTEMS
14.3.1 Preliminary stage
14.3.2 Prior to commencing installation
14.3.3 On completion of installation
14.3.4 Compliance requirements
SECTION 15 COMMISSIONING AND ACCEPTANCE TESTING
15.1 GENERAL
15.2 HYDROSTATIC PRESSURE TEST
15.3 PRE-TEST EQUIPMENT CHECKS
15.4 EQUIPMENT TESTS
15.5 WATER SUPPLY TESTS
15.5.1 General
15.5.2 Main drain valve water supply test
15.5.3 Water supply proving test
15.5.4 Compression ignition (diesel) engine-driven pump start and run tests
15.5.5 Electric motor-driven pump start and run tests
15.5.6 Pressure maintenance/jacking pumpsets
15.6 COMMISSIONING
APPENDIX A - OCCUPANCY CLASSIFICATIONS A1 INTRODUCTION
A2 LIGHT HAZARD OCCUPANCIES
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A3 ORDINARY HAZARD OCCUPANCIES
A3.1 Ordinary Hazard 1 occupancies (OH1) A3.2 Ordinary Hazard 2 occupancies (OH2) A3.3 Ordinary Hazard 3 occupancies (OH3)
A3.4 Ordinary Hazard Special (OH Special) occupancies
A4 HIGH HAZARD OCCUPANCIES A4.1 High Hazard-Process risks
A4.2 High Hazard-High-piled storage risks
A4.3 Special commodities
A4.4 Commodity category tables APPENDIX B - REFERENCED DOCUMENTS APPENDIX C - ORIFICE PLATES
C1 GENERAL
C2 REQUIREMENTS
C3 NOTES ON THE USE OF TABLES C1 AND C2
APPENDIX D - WATER SUPPLY ARRANGEMENTS
APPENDIX E - GRAPHIC REPRESENTATION OF HYDRAULIC CHARACTERISTICS E1 GENERAL
E2 THE SUPPLY-DEMAND GRAPH
E3 STATIC PRESSURE AND DEMAND CURVES E4 SINGLE TOWN MAIN SUPPLY
E5 PUMPS DRAWING DIRECT FROM A SINGLE TOWN MAIN SUPPLY E6 DUAL TOWN MAIN SUPPLIES
E7 HIGH-RISE SYSTEMS WITH BOOSTED TOWN MAIN SUPPLIES E8 PUMPS DRAWING FROM PUMP SUCTION TANKS
APPENDIX F - AEROSOLS-SUPPLEMENTARY  DESIGN CONSIDERATIONS F1 CLASSIFICATION OF AEROSOL HAZARD LEVEL
F1.1 General
F1.2 Classification
F1.3 Sources for chemical heat of combustion
F2 PREREQUISITES TO THE SPRINKLER SYSTEM DESIGN CRITERIA F2.1 General
F2.2 Mercantile locations (supermarkets, department and discount stores) F2.3 Palletized and solid pile aerosols storage
F2.4 Rack storage of Level 2 aerosols
F2.5 Rack storage of Level 3 aerosols
APPENDIX G - APPROVAL DOCUMENTATION
History
First published as part of AS CA16-1939 (endorsement of Seventh Edition of FOC Rules). Redated 1942.
Second edition 1948 (endorsement of Eighth Edition of FOC Rules).
Third edition 1962 (endorsement of Ninth Edition of FOC Rules). Fourth edition 1971 (based on Twenty ninth Edition of FOC Rules). Revised and redesignated in part as AS 2118-1978.
Second edition 1982.
Revised and redesignated in part as AS 2118.1-1995. Second edition 1999.
Third edition 2006.
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3.3 NOMINAL RELEASE TEMPERATURES
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SECTION 5 MARKING APPENDIX A - BIBLIOGRAPHY

APPENDIX B - NOTES ON THE STRENGTH TEST FOR RELEASE ELEMENTS

Scope
This Standard specifies the performance and testing of metallic element and frangible glass bulb sprinklers and sprayers, as listed in Table 1.1.
NOTE: Sprinklers and sprayers will be referred to throughout this text as sprinklers.
Whilst this Standard recognizes that there are sprinklers other than those listed in Table 1.1, the acceptance of these sprinklers is dependent on their documented approval and listing by a recognized authority. Full testing procedures for sprinklers not listed in Table 1.1 are not necessarily included in this Standard.
Abstract
Specifies the performance and testing of metallic element and frangible glass bulb sprinklers and sprayers.
History
First published as part of AS CA16-1939 (endorsement of Seventh Edition of FOC Rules). Second edition 1948 (endorsement of Eighth Edition of FOC Rules).
Third edition 1962 (endorsement of Ninth Edition of FOC Rules). Fourth edition 1971 (based on Twenty ninth Edition of FOC Rules). Revised and redesignated in part as AS 2118-1978.
Second edition 1982.
Revised and redesignated in part as AS 4118.1.1-1996.
Cross References
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