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	2. Category of proposed activity


ACTIVITY:

In-Tap Flow Controller with Zero-Leak Technology (1 PAIR, installed hot tap & cold tap)
PLEASE NOTE: 

Highly recommend this to be a Free Activity.  
Our experience is with similar schemes in other states, some of which have attempted a co-payment.  

In our experience, co-payment;

(a) Reduces participation rates, particularly Businesses, Low Income Households & private Landlords;
(b) Reduced participation = reduced economies of scale for APs, particularly marketing costs.  This raises the dollar cost average of every completed Activity.
(c) Creates a whole extra level of administrative burden & red tape for Accredited Persons.
	3. Confidentiality statement 


In lodging a submission, Aqualoc acknowledges the Department's right to engage consultants and contractors to assist in the assessment process, and to disclose information (that might otherwise be identified as confidential by a party) to such persons for those purposes.

The Department will list on its website (at minimum) the category of all activities submitted and the name of the submitting party.    If any part of this submission should be treated as confidential then please provide two versions of the submission, one with the confidential information removed for publication.

Clearly identify all confidential components of submission
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	4. Briefly describe new activity
MAXIMUM 100 WORDS


Install 1 x pair of In-Tap Flow Controllers with Zero Leak Technology (WELS 3 Stars) into 1 x tap set (both hot tap & cold tap)

	5. Estimate the average annual energy savings for an average installation of that activity


Average annual energy savings

3,455 MJ/Yr 
savings from installation of 1 pair of in-tap flow regulators with zero-leak technology
+ 461.7kWh/Yr
added savings via reduced burden on water supply / treatment / wastewater disposal
 = 0.5158 Tonnes annually*  per Activity
*before BAU discount factor
 = 4.12  Certificates #
#after BAU discount factor
Supporting Evidence


Supporting Evidence has been attached as Appendix A at the end of this document.
	5.1 Describe the average installation, including applicability to residential and/or business sectors.


Average Installation

This Activity is based on the installation into an existing un-rated (or non-low flow) tap set with 1 x pair of 3 Star Rated In-Tap Flow Controllers with Zero-Leak Technology, e.g. both hot & cold taps
Applicable taps for installation


All internal pairs of taps (hot & cold)
Applicable Candidates for Installation
· Residential
· Owner-Occupied properties / Rental properties 

· Low-Income Households

· Social Housing

· SME 

· particularly beneficial to SMEs such as Caravan Parks  /  Motels / Backpackers / Hairdressers etc

· Businesses 

· any business that has taps e.g. Accommodation /  Health / Retail / Manufacturing / Industrial, Offices etc

Please note, many businesses use a far higher volume of hot water than an average installation.   For example caravan parks have common ablutions blocks with many times the average tap usage per day. 
This Activity acts as an extra incentive for these businesses to participate in the ESI scheme.

	5.2 Describe the average installation, including applicability to residential and/or business sectors. (cont.)


Split Incentives – Rental Properties
We predict a very high uptake for this free Activity for the following reasons;


Landlord


Landlords are notoriously tight fisted when it comes to spending money on their tenanted properties, under this free Activity, the Landlord would;

a) Reduce their water costs (if the landlord is billed for water usage)*
b) Eliminate the cost of replacing leaking tap washers (no plumber call-outs)
c) Extend the life of their tapware 

Tenant


The tenant would; 

a) Reap the benefit of savings due to lower energy bills, and 

b) Reduce their water costs (if the tenant is billed for water usage)* 



* Under the Residential Tenancies Act, depending on the Lease, the Landlord or the Tenant may be billed for water usage

	5.3 Explain how this activity should be rewarded through the proposed calculation under a deeming or project based approach.


Deeming Approach Recommended
A deeming approach is applicable as this Product Category is standardised by the WELS Scheme Regulator -  Australian Government.
WELS has created a standardised Star Rating system. *         
All energy savings contained within this document are based on 3 Star products.                                                                                                                                                * Appendix B  

WELS worked with RMIT to establish usage patterns for taps including; 

· no. of times used per day, *
· length of time tap turned on, *
· % of hot water used. *       
· number of people / household *
· tap usages / day *
· Avg unrated (non L-F) tap flow rate *
· Avg 3 Star controlled tap flow rate *
· Avg temperature after hot / cold water combined in tap set *
* Appendix B  
By using the WELS / RMIT data & using WELS Star Rated products (3 Star), predictable saving outcomes will be consistently achieved.

Supporting Evidence, Appendix A calculates 4.12 Certificates per pair of in-tap flow controllers with zero-leak technology.
Deeming Approach Recommended (cont.)
Response Maintenance Data provided by Housing NSW (LAHC) of the average time between call-outs to a leaking tap to a Housing NSW (LAHC) dwelling was used to determine the average frequency of a leaking tap.   
	5.4 Provide supporting evidence that the proposed savings are likely to be achieved in an average installation.


Supporting Evidence


Supporting Evidence has been attached as Appendix A at the end of this document.
	6. Demonstrate that the activity is likely to be additional to business as usual (BAU)

	6.1 Consider the BAU uptake of the activity and how the savings are additional to the BAU uptake (eg through a correction factor if required).


This proposed new Activity is very similar to the existing Activity of installing Low Flow (L-F) Showers.   They are regulated by the same WELS Regulator.  AS/NZS 6400:2005.    3 Star.
However, in contrast to L-F Showers no VEET scheme or other impactful scheme involving the retrofit installation of L-F in-tap flow controllers has been run within Victoria.     Majority of existing taps in dwellings and businesses are still full flow. 
For these reasons, the Discount Factor used to determine energy savings is the same as the L-F Shower example provided by VEET.
Discount factor (to take into account BAU uptake): 80%
	6.2 Consider whether the energy savings proposed are likely to be reduced by behavioural factors such as potential for removal of the product or increased use of other devices.


Behavioural Factors


Vandal Proof

In-Tap Flow Controllers with Zero-Leak Technology are installed inside the tap.     They are invisible and inaccessible to End-Users.


Enhance Users Daily Experience

In-Tap Flow Controllers with Zero-Leak Technology enhance end-user’s daily experience when using their taps.  This is a powerful incentive to keep these devices in-place for the long-term.

They;

· Smooth out pressure imbalances between hot / cold tap flows

· Eliminate temperature fluctuations cause by different hot / cold water pressures

· Make it easier & quicker to mix hot / cold water to their desired temperature

· Eliminate Water Hammer

· Prevent Leaking Taps

· Eliminate the need to change Tap Washers

· Make Taps Easier to Use 
	7. List the key variables that should be considered to ensure the activity best represents the delivered energy savings


A Compelling Case to Install into Both Hot & Cold taps


WELS Testing based on a pair of taps

All WELS Testing Methodology is based on a combination of both the hot tap & the cold tap.   WELS is regulated by the Australian Government.

Added Energy Savings
The installation of a pair into both hot & cold taps brings additional direct & indirect energy savings to the ESI Scheme. 


Takes the Same Amount of Time

After the Installer has the tap set open to enable installation inside the hot tap, it is then extremely easy for them to simply install one into the cold side at the same time.

Extra Benefits Multiplied

Even though it is a simple step that takes barely any extra time, by installing a pair of in-tap flow controllers with zero-leak technology into a set of hot & cold taps, there are many added benefits to both VEET and the End-User;

a) Added Energy Savings:  Water Supply Treatment & Distribution: 0.27kWh/kL
The Supply of Water into homes & businesses comes at an Energy Cost of 0.27kWh / kL* 
* Appendix C
This Energy can be saved by reducing the amount of water being supplied via;


i Reduced flow rate at all taps (both hot & cold)


ii Eliminating & Preventing Dripping Taps (both hot & cold)
A Compelling Case to Install into Both Hot & Cold taps (cont.)
b) Added Energy Savings:  Wastewater Disposal & Treatment: 0.43kWh/kL

The Disposal of Wastewater from homes & businesses comes at an Energy Cost of 0.43kWh / kL* * Appendix C.     91.25%# of water supplied ends up going down the drain & requiring treatment as Wastewater    # Yarra Valley Water Determination 1 JULY 2013 – 30 JUNE 2018

This Energy will be saved by reducing the amount of water requiring disposal via;


i Reduced flow rate at all taps (both hot & cold)


ii Eliminating & Preventing Dripping Taps (both hot & cold)

FIG 7. GREENHOUSE GAS EMISSIONS VIA WATER SUPPLY ( DISPOSAL NETWORK
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“Water pumping stations and STPs (Sewerage Treatment Plants) use a significant amount of electricity to treat and distribute water and to capture and treat wastewater. “                                        

Sydney Water Annual Report 

c) Added Energy Savings:  Desalination Plant: 5.00 kWh/kL #
According to the Queensland Water Commission, their Gold Coast Desalination Plant uses more than 5kWh / kL.  In October 2015, ABC News (abc.net.au) reported “Victorian desalination plant could be used for first time to cope with hot summer”.  
If Victoria’s Desalination Plant is required, the energy savings for processing Water Supplied to homes & businesses will be multiplied by up to 20 times.
Queensland’s Gold Coast desalination plant uses more than 5 kWh per kL                           
Queensland Water Commission 
A Compelling Case to Install into Both Hot & Cold taps (cont.)
d) Added Energy Savings:  Reduced Turbulence in Hot Water Tanks
In a Paper entitled “ Experimental Energy Study for Domestic Hot Water Storage Tanks “
N. Beithou*,a, M. Abu Hilalbb
aDepartment of Mechanical and Industrial Engineering, Applied Science University, 11931, Amman, Jordan 
bDepartment of Mechanical Engineering, An-Najah National University, Nablus, Palestine 
“ Different supply flow rates were considered to understand the effect of flow rates on the mixing and heat transfer between the hot and cold water inside the HWST “ 
“as the flow rate increases, the temperature distributions start having fluctuations which affect the total usable hot water from the hot water tank. “ 

This paper demonstrated that the higher the flow rate, the less usable hot water was available.    This is because of the effect known as turbulence.   By reducing the flow rate at both the hot and the cold tap, turbulence is reduced making Storage Hot Water Systems more energy efficient.
e) Added Energy Savings:  Vandal Proof / Long-Term
A pair of In-Tap Flow Controllers with Zero-Leak Technology have a unique combination of 3 factors that make them Vandal Proof & keep them in place for the long term;

LOCATION ( located inside the tap, inaccessible
IMPROVE EXISTING TAPS & PLUMBING SYSTEMS (  User’s daily experience with their taps is actually improved by installing a pair, this acts as an incentive to keep in place - see point (f) below 
LEAK-FREE TAPS ( This added benefit is a further incentive to the tap owner to keep this device in place for the long term.

A Compelling Case to Install into Both Hot & Cold taps (cont.)
f) Added Energy Savings:  
Both hot & cold tap fit = Higher User Satisfaction = Long-Term Placement

Only by fitting a pair of In-Tap Flow Controllers with Zero-Leak Technology will the end-user experience an improved daily experience via;
SMOOTHS AWAY PRESSURE IMBALANCES (  hot water & cold water taps have different flow rates due to pressure differences .   The only way to even out these differences are to evenly match the flow rate at each tap by installing a pair of in-tap flow controllers.  
SIMPLE & QUICKER TO REACH DESIRED TEMPERATURE (  After the pressure imbalance has been evened out, it is much easier & faster for the end-user to mix hot / cold taps to reach desired water temperature 
NO MORE LEAKING TAPS ( If only the hot tap is installed, the end-user will inevitably get a leaking cold tap.   Unfortunately, the annoying ‘drip, drip’ emanates from the spout and the tap owner will not be able to tell which tap is leaking just by looking at the tap.     Neither will the plumber attending the call-out, who may simply remove both the ordinary washer in the cold tap & the in-tap flow controller in the hot tap, replacing both with non-energy saving tap washers.  
IMPROVED EASE OF TURNING TAP ON / OFF ( When both taps are fit, the users day-to-day life experience when using their tapware is made pleasant and easy, because  in-tap flow controllers turn existing stiff taps into new-feel soft turn on and off taps.  This acts as a long-term in-place incentive (particularly advantageous to elderly & disabled, who often happen to be Low Income Households).

ELIMINATE WATER-HAMMER ( Reduced flow at both taps will often eliminate existing water hammer (the loud bang you sometime hear when a tap is turned on).  This acts as a long-term, keep in-place incentive.
	7.1 KEY VARIABLE: Relative product efficiency against similar products


What are “Flow Controllers”?


Under the WELS scheme, flow controllers are primarily divided into 2 product segments;

1) IN-TAP Flow Controllers


As the name suggests, these types are installed inside the tap, making them virtually impervious to 

removal or vandalism (& are self-cleaning)
2) END OF LINE Flow Controllers
	7.2 KEY VARIABLE: Relative product efficiency against similar products (cont.)


Increased participation in the ESI scheme, particularly Low-Income & SME
Cost sensitive sectors such as LIH and SME’s will be particularly receptive to the additional benefits in-tap flow controllers with zero-leak technology will give their homes or businesses;
· Zero-Leak Technology creates  additional benefit of maintenance-free taps
· In-Tap Flow Controllers smooth out existing pressure imbalances pre-existing in some homes / businesses (when installed in both hot & cold taps)

· Protect tapware from wear & tear caused by tap washers, thereby extending the lifespan of existing tapware.

	7.3 KEY VARIABLE:  Product life


Demand a Proven Product Life of 10+ Years

For example, Aqualoc, an in-tap flow controller with zero-leak technology, has a proven effective lifespan of 10+ Years.    
Product Quality affects Product Life


Consider what material the product is made out of.  For example, Metal or Plastic.
E.g.  Aqualoc is made from solid DeZincification Resistant Brass.   It is engineered and 100% manufactured in Australia to ensure stringent Quality Control.
E:  Product life
	7.4 KEY VARIABLE:  Product life (cont.)


Ease of Removal affects relative Product Life

Data obtained working with State Housing Authorities has proven that when an in-tap flow controller is installed inside the tap it is likely to remain in place over a 10 – 15+ year period.    
	7.5 KEY VARIABLE:  Usage of Products


	7.6 KEY VARIABLE:  Usage of Products (cont.)


	7.7 KEY VARIABLE:  Human Behaviour


Ultimately, if a human’s personal comfort is adversely affected by an energy saving device, this puts the device’s long-term placement in jeopardy.   
Fortunately, in-tap flow controllers actually improve a user’s day-to-day experience when using their taps.
In-Tap creates Higher User Satisfaction
In-Tap flow controllers;

· invisible when installed 

· integrate seamlessly into users plumbing systems  
· improve user’s experience through smoothing out any existing pressure imbalance

· get rid of User’s existing water-hammer

· improved feel / ease-of-use to existing tapware 
· extra incentive to Low Income Households & SME’s to participate in scheme due to these compound benefits, plus
· added hot water energy cost savings via elimination of dripping hot taps
· reduced future maintenance costs

· eliminating leaking taps creates high satisfaction rating with all end-users

· extra incentive for Landlords & Tenants

Vandal Proof
Evidence shows, some end-users remove water / energy saving devices from tap outlets & shower roses (e.g. L-F shower rose restrictor / end-of-line (spout) aerators).

However, “in-tap” flow controllers are considered Vandal Proof because of how they are located inside the tap.    Importantly, by incorporating zero-leak technology into flow restriction, the end-user enjoys at least 10+ years of trouble free taps, meaning these energy saving devices are completely “out of sight, and out of mind” and sustainable.
	8. List all existing product standards which support the claims for energy savings or related matters


Australian Standard (WELS, Flow Controllers)
· WELS standard AS/NZS 6400 – Water efficient products – rating and labelling 
Performance Requirements

3 Star
Australian Standard (WaterMark Certification, Flow Controllers)
· AS 5200.037.2:2008 Plumbing and drainage products

· Part 037.2: Flow controllers for use with heated or cold water systems
Performance Requirements

The Australian Standard AS 5200.037.2:2008 Plumbing and drainage products Part 037.2: Flow controllers for use with heated or cold water systems specifies performance requirements for flow controllers, and includes 

(a) Flow rate.

(b) Watertightness (for in-tap flow controllers)

(c) Endurance:

(i) Retest watertightness.

(ii) Retest flow rate.

(d) Hydraulic strength 
	9. Ensuring savings are valid

	9.1 Consider how installation of the activity can be verified and how a robust compliance regime can be assured, whilst minimising red tape and administrative burden


This proposed Activity compliments (& mimics) the existing Activity of installing Low-Flow (L-F) Shower Roses.   

How installation of the Activity can be verified

a) Same as L-F Shower Roses;

i. Phone Audits

ii. Field Audits

b) Visual inspection to confirm reduced flow rate

How a robust compliance regime can be assured, whilst minimising red tape and administrative burden; 

a) Compliance regime is same as L-F Shower Roses – one of the more simple Activities to Verify
b) Verification procedures already in place for L-F Shower Roses, this proposed new Activity is a simple adjunct to these existing procedures
c) This New Activity can be done in conjunction with other existing Activities to share administrative burden

d) Complimentary to existing Activities and compliance regimes

	10. Protecting health and safety


Nil safety or occupational health and safety issues generated by this proposed new Activity.
	11. Other benefits and issues


	TABLE 11
OTHER BENEFITS OF IN-TAP FLOW CONTROLLERS WITH ZERO-LEAK TECHNOLOGY


	(
	high end user satisfaction = long-term user retention of device

	(
	invisible when installed

	(
	integrate seamlessly into users plumbing systems

	(
	smooths out any existing pressure imbalance

	(
	improved feel / ease-of-use to old, existing tapware

	(
	extend lifecycle of existing tapware

	(
	improve user’s experience, giving  them soft “2 finger” on / off -  particularly assists Elderly & Disabled

	(
	Zero-Leak Technology (prevent & eliminate dripping taps)

	(
	alleviate any existing Water Hammer

	(
	integrates seamlessly with ALL types of gas instantaneous hot water systems.

	(
	resolves existing pressure imbalances

	(
	do not cause temperature fluctuations

	(
	easy, quick for end-user to achieve desired temperature 

	(
	Vandal Proof 

	(
	works with customer's existing décor shower rose

	(
	nil tap maintenance costs for tap owner

	(
	Leak-Free taps are extra incentive for Low-Income Households & SMEs to participate in scheme, as well as Landlords.


	12. Other benefits and issues (cont.)


Added Energy Savings: Supply / Disposal energy used in Water Provider Networks
In addition to the direct energy saving benefits, the installation of a pair of in-tap flow controllers with zero-leak technology will in-directly & directly save energy through;

Water Supply / Disposal demand reduction 

· potable water treatment plants 

· desalination plants – 5kWh / kL* Queensland Water Commission
· filtration

· provision of supply - 0.27 kWh / kL * Appendix C
· provision of disposal - 0.43 kWh / kL* see Appendix C
· new infrastructure demand diminished

· waste water treatment plants
Added Energy Savings: Incidental Savings in GHG emissions:


By installing a pair of In-Tap Flow Controllers with Zero-Leak Technology, extra Greenhouse Gas Emissions 
are saved via;
· Reduction in GHG created by nil maintenance for leaking taps (e.g. no plumber call-outs / no trip to Bunnings etc)

· Increase in lifecycle of tapware.   Leaking taps permanently damages tap bodies, reducing their effective life.  By preventing leaks, tapware last up to 4x longer, saving all of the associated GHG emitted during the manufacturing & installation of new tapware.

· Vandal Proof (ensures long-term sustainability of this Activity)

	13. Other benefits and issues (cont.)


Added Social Benefits

Low Income Households & SMEs
LIH & SME’s are particularly sensitive to day to day costs.   Every assistance in reducing bills is welcomed.    In-Tap Flow Controllers with Zero-Leak Technology achieve this via;

· Reduced Energy Costs – Reduced Flow of Hot Water

· Reduced Energy Costs – Elimination of Dripping Hot Taps

· Nil tap maintenance costs 

· Preventing replacement of tapware / extending tapware lifecycle 
Elderly / Disabled / Children

In-Tap Flow Controllers with Zero-Leak Technology (e.g. Aqualoc) assist the Elderly &Disabled & 
Children via

· Making old, existing taps soft & easy to use

· Giving taps 2 finger on/ off operation

· Leak-Free Taps

	13.1 The estimated cost of implementing the Activity (capital and installation costs)


$38 - $57 per average installation (1 set of taps, both hot & cold)

	13.2 The estimated total number of installations possible in Victoria annually


Approximately 450,000 Activities with annual increases
	13.3 Potential for product or service innovation, or industry development, including likely investment or employment creation


Employment creation

The inclusion of this new Activity will boost the number of installers / associated support staff.    Also, some manufacturers in this Category manufacture in Australia (for example, Aqualoc), increased production to supply this Activity would mean increased manufacturing work available in Australia.
Service Innovation
Increased Low-Income Household, private Rental & SME participation

The inclusion of this new Activity Category would see an increase in the proportion of Low-Income Households & SME’s participating in the Scheme.     These 3 segments are very sensitive to costs.   The added dimension of zero-leak taps, & the resultant reduction in maintenance costs provides an extra incentive to these segments to participate further in the Scheme.

Improve quality of life for the elderly & disabled

Products compliant in this Category, can actually improve quality of life for the elderly & disabled.   

For example, Aqualoc makes even the oldest taps soft & easy to turn on & off, almost renewing them.    Aqualoc preserves & protects existing taps, not only saving Low Income Households replacement costs, but also by extending the life of tapware, prevents all the association energy consumption required to produce new tapware.

	13.4 Consistency with similar schemes in other jurisdictions


	Summary


We believe creating an Activity for In-Tap Flow Controllers with Zero-Leak Technology will meet & will exceed energy saving expectations and have an exceedingly high end-user satisfaction rating.
We would forecast a very high uptake in the private residential marketplace & an extremely high uptake in the Small – Medium Enterprise market due to the added incentive of no more maintenance costs due to leaking taps.
As a multi-award winning Australian manufacturer, with over 14 years experience in these types of programs in government, business and private sectors, we will be working very closely with APs to ensure the best performance and end-user satisfaction from this Activity.
We have gone to some lengths to demonstrate that there is a vast difference between IN-TAP flow controllers and END-OF-LINE (SPOUT) flow controllers.   In our experience, creating an Activity specifically for IN-TAP flow controllers will ensure;

· Proven Energy Savings

· Vandal Proof

· Long-Term end-user Retention , due to; 

· Smooth out pressure imbalances

· No temperature fluctuations when mixing hot / cold

· Easier to turn taps on / off

· Work with all types of Gas Instantaneous Hot Water Systems

· Leak-Free Taps

· Eliminate Water Hammer
End-Users continue to increase energy consumption per capita as they bring more appliances & technology into homes / workplaces / businesses, this can erode energy saving gains.   However; the energy consumed due to hot water / water supply & disposal per capita rarely increases.   Energy savings due to in-tap flow controllers with zero-leak technology will be consistently achieved for the long-term.

The referees, testimonials & case studies we have included were to give credibility to these claims which is why we have included contact details for each one.      Further testimonials / peer referees are available, please contact the Author of this submission.
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Details of recognised standards The Australian Standard AS 5200.037.2:2008 Plumbing and drainage products Part 037.2: Flow controllers for use with heated or cold water systems specifies performance requirements for flow controllers, and AS/NZS 6400:2005 Water Efficient Products – Rating and Labelling specifies requirements for the rating of products for water efficiency, and includes the associated registration, labelling and, where applicable, minimum performance requirements.
This activity is based on installation into an existing un-rated (or non-low flow) tap set with a pair of in-tap flow controllers which comply with the requirements of AS 5200.037.2:2008 Part 037.2 and have a Water Efficiency Rating of at least 3-Stars under the WELS scheme, as measured by AS/NZS 6400:2005.
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GHG Abatement due to installation of a pair of 3 Star In-Tap flow controllers with Zero-Leak Technology
PART 1: energy savings due to reduced flow 
	Estimate of the annual and lifetime savings for an average Victorian household

	Input Data/Assumptions
	

	IN-TAP FLOW CONTROLLERS (x 1 tap set)
	
	

	Av. number of people per household
	2.50
	1

	Av. number of tap usages per day per person
	3
	1

	Av. flow rate of existing unrated tap (L/min)
	16
	1

	Av. flow time - existing unrated tap (mins)
	3
	1

	Av. flow 3-Star flow controlled tap (L/min)
	8.25
	1

	Average flow time for  3-Star in-tap flow controller (Mins)
	3
	1

	Cold water temperature – Tc (oC )
	14.5
	2

	Hot water temperature - Th (oC )
	60
	2

	Average flow temperature - Ts (oC )
	23
	1

	Assumed life of the saving (Yrs)
	10
	2

	Discount factor (to take into account BAU uptake)
	80%
	2


1. Input Data taken from the WELS document “Your guide to water efficient taps & flow controllers.” Produced by Australian Government, Department of the Environment, Water, Heritage and the Arts

2. Input Data taken from VEET Example Response provided by the Victorian Government, Department of Economic Development, Jobs, Transport and Resources.   This is based on the close relationship of the Example product (low flow shower rose) & the nominated New Activity product – low flow in-tap flow controllers with zero leak technology


                

	Victorian water heating penetrations & performance 

	Type of water heater
	Av. Stock
  Conversion Efficiency
	Penetration

	Electric
	98%
	28.9%

	Solar electric or heat pump
	230%
	1.0%

	Natural gas
	82%
	67.9%

	LPG/other
	82%
	1.5%

	Solar gas
	215%
	0.1%

	Wood
	55%
	0.6%

	Wood
	55%
	0.6%
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GHG Abatement due to installation of a pair of 3 Star In-Tap flow controllers with Zero-Leak Technology
PART 1: energy savings due to reduced flow (cont.)
Estimated annual water saving for installing 1 x pair of 3 Star In-tap Flow Controllers

= 2.5 x 3 x 365 x [(16 x 3) – (8.25 x 3)]
= 63,647 Litres/year at 23oC

% of water saving which is hot water
= (Ts – Tc)/(Th – Tc) x 100%
= (8.5/45.5) x 100%
= 19%

Estimated annual hot water saving for installing 1 x Set of 3 Star In-tap Flow Controllers

= 63,647 x 19%
= 12,093 Litres/year at 60oC

Base energy saving (MJ/Yr)
= [Litres x (Th – Tc) x 4.186] / 1000 
= 12,093 x 45.5 x 4.186 / 1000
= 2,303 MJ/Yr


The annual energy savings for the average Victorian household are calculated by taking into account the average conversion efficiency of each type of water heater, and the penetration of each type of water heater.

	Type of water heater
	Conversion Efficiency
	Unit Energy Saving (MJ/Yr)
	Penetration
	Weighted Saving (MJ/Yr)

	Electric
	98%
	2350
	29%
	681.5

	Solar electric or heat pump
	230%
	1001
	1%
	10.0

	Natural gas
	82%
	2809
	68%
	1909.8

	LPG/other
	82%
	2809
	2%
	56.2

	Solar gas
	215%
	1071
	0.10%
	1.1

	Wood
	55%
	4187
	1%
	41.9

	 
	 
	 
	Total Saving
	2700.4
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GHG Abatement due to installation of a pair of 3 Star In-Tap flow controllers with Zero-Leak Technology
PART 1: energy savings due to reduced flow (cont.)
Estimated lifetime savings
= 2,700.4 x 10
= 27,004 MJ

Estimated lifetime saving taking into account the discount factor
= 27,004 x 80% 
= 21,603 MJ
Estimate of the number of VEET certificates
To estimate annual greenhouse savings the weighted annual savings for each type of water heater are multiplied by the greenhouse coefficient for the relevant fuel.

	Type of water heater
	Weighted fuel saving (MJ/Yr)
	Greenhouse Coefficient (kg/MJ)
	Greenhouse Saving (kg/Yr)

	Electric
	681.5
	0.2675
	182.3

	Solar electric or heat pump
	10.0
	0.2675
	2.7

	Natural gas
	1909.8
	0.0573
	109.4

	LPG/other
	56.2
	0.065
	3.7

	Solar gas
	1.1
	0.0573
	0.1

	Wood
	41.9
	0.014
	0.6

	 
	 
	 
	298.7


Estimated lifetime greenhouse abatement
= 298.7x 10
= 2,987 kg = 2.987 Tonnes
Estimated lifetime greenhouse abatement, taking into account the discount factor
= 2.987 x 80%
= 2.39
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GHG Abatement due to installation of a pair of 3 Star In-Tap flow controllers with Zero-Leak Technology
PART 2: energy savings due to reduced flow + zero-leak technology 
	Estimate of the annual and lifetime savings for an average Victorian household

	Input Data/Assumptions
	

	IN-TAP FLOW CONTROLLER (x 1 tap set)
	
	

	Av. number of people per household
	2.50
	1

	Av. number of tap usages per day per person
	3
	1

	Av. flow rate of existing unrated tap (L/min)
	16
	1

	Av. flow time - existing unrated tap (mins)
	3
	1

	Av. flow 3-Star flow controlled tap (L/min)
	8.25
	1

	Average flow time for  3-Star in-tap flow controller (Mins)
	3
	1

	Cold water temperature – Tc (oC )
	14.5
	2

	Hot water temperature - Th (oC )
	60
	2

	Average flow temperature - Ts (oC )
	23
	1

	Assumed life of the saving (Yrs)
	10
	2

	Discount factor (to take into account BAU uptake)
	80%
	2

	PLUS: ZERO-LEAK TECHNOLOGY (x 1 hot water tap)
	
	

	Av. Leaking tap water wastage/ Yr (x 1 hot water tap)
	15,000
	3

	Av. Frequency of Occurrence 
	2.48Yrs
	4


1. Input Data taken from the WELS document “Your guide to water efficient taps & flow controllers.” Produced by Australian Government, Department of the Environment, Water, Heritage and the Arts

2. Input Data taken from VEET Example Response provided by the Victorian Government, Department of Economic Development, Jobs, Transport and Resources.   This is based on the close relationship of the Example product (low flow shower rose) & the nominated New Activity Product – low flow in-tap flow controllers with zero leak technology

3. EnvironmentVictoria.org.au states up to 24,000L/Yr --- WELS states 15,000L/Yr ---  savewater.com.au (The Save Water Alliance) states 16,000L/Yr  ---  Yarra Valley Water estimate a range 10,950L/Yr --- 54,750L/Yr  ---  City of Whitehorse, Vic state up to 20,000L/Yr

4. Average time between call-outs to a leaking tap
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GHG Abatement due to installation of a pair of 3 Star In-Tap flow controllers with Zero-Leak Technology
PART 2: energy savings due to reduced flow + zero-leak technology (cont.) 
	Victorian water heating penetrations & performance 

	Type of water heater
	Av. Stock
  Conversion Efficiency
	Penetration

	Electric
	98%
	28.9%

	Solar electric or heat pump
	230%
	1.0%

	Natural gas
	82%
	67.9%

	LPG/other
	82%
	1.5%

	Solar gas
	215%
	0.1%

	Wood
	55%
	0.6%

	Wood
	55%
	0.6%


Estimated annual water saving for installing ZERO-LEAK TECHNOLOGY & preventing a dripping hot tap


= 15,000 Litres per Year / 2.48 frequency of occurrence
= 6,048 Litres/year at 60oC

% of water saving which is hot water = 100%

Estimated annual hot water saving for installing ZERO-LEAK TECHNOLOGY

= 6,048 x 100%
= 6,048 Litres/year at 60oC

Base energy saving (MJ/Yr) for installing ZERO-LEAK TECHNOLOGY
= [Litres x (Th – Tc) x 4.186] / 1000 
= 6,048 x 45.5 x 4.186 / 1000
= 1,152 MJ/Yr
+ 2,303 MJ/Yr Base energy saving for IN-TAP FLOW CONTROLLERS – 3 Star - (x 1 tap set)

= 3,455 MJ/Yr  (combined energy saving of IN-TAP FLOW CONTROLLERS X 1 SET + ZERO-LEAK TECHNOLOGY)
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GHG Abatement due to installation of a pair of 3 Star In-Tap flow controllers with Zero-Leak Technology
PART 2: energy savings due to reduced flow + zero-leak technology (cont.) 
The annual energy savings for the average Victorian household are calculated by taking into account the average conversion efficiency of each type of water heater, and the penetration of each type of water heater.

	Type of water heater
	Conversion Efficiency
	Unit Energy Saving (MJ/Yr)
	Penetration
	Weighted Saving (MJ/Yr)

	Electric
	98%
	3526
	29%
	1022.4

	Solar electric or heat pump
	230%
	1502
	1%
	15.0

	Natural gas
	82%
	4213
	68%
	2865.1

	LPG/other
	82%
	4213
	2%
	84.3

	Solar gas
	215%
	1607
	0.10%
	1.6

	Wood
	55%
	6282
	1%
	62.8

	 
	 
	 
	Total Saving
	4051.2


Estimated lifetime savings
= 4,051.20 x 10
= 40,512 MJ

Estimated lifetime saving taking into account the discount factor
= 40,512 x 80% 
= 32,410 MJ
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GHG Abatement due to installation of a pair of 3 Star In-Tap flow controllers with Zero-Leak Technology
PART 2: energy savings due to reduced flow + zero-leak technology (cont.) 
Estimate of the number of VEET certificates
To estimate annual greenhouse savings the weighted annual savings for each type of water heater are multiplied by the greenhouse coefficient for the relevant fuel.

	Type of water heater
	Weighted fuel saving (MJ/Yr)
	Greenhouse Coefficient (kg/MJ)
	Greenhouse Saving (kg/Yr)

	Electric
	1022.4
	0.2675
	273.5

	Solar electric or heat pump
	15.0
	0.2675
	4.0

	Natural gas
	2865.1
	0.0573
	164.2

	LPG/other
	84.3
	0.065
	5.5

	Solar gas
	1.6
	0.0573
	0.1

	Wood
	62.8
	0.014
	0.9

	 
	 
	 
	448.1


Estimated lifetime greenhouse abatement
= 448.1 x 10
= 4,481 kg = 4.481 Tonnes

Estimated lifetime greenhouse abatement, taking into account the discount factor
= 4.481 x 80%
= 3.58
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GHG Abatement due to installation of a pair of 3 Star In-Tap flow controllers with Zero-Leak Technology
PART 3: energy savings due to reduced flow + zero-leak technology + water supply / wastewater disposal energy savings
	Estimate of the annual and lifetime savings for an average Victorian household

	Input Data/Assumptions
	

	IN-TAP FLOW CONTROLLER (x 1 tap set)
	
	

	Av. number of people per household
	2.50
	1

	Av. number of tap usages per day per person
	3
	1

	Av. flow rate of existing unrated tap (L/min)
	16
	1

	Av. flow time - existing unrated tap (mins)
	3
	1

	Av. flow 3-Star flow controlled tap (L/min)
	8.25
	1

	Average flow time for  3-Star in-tap flow controller (Mins)
	3
	1

	Cold water temperature – Tc (oC )
	14.5
	2

	Hot water temperature - Th (oC )
	60
	2

	Average flow temperature - Ts (oC )
	23
	1

	Assumed life of the saving (Yrs)
	10
	2

	Discount factor (to take into account BAU uptake)
	80%
	2

	PLUS: ZERO-LEAK TECHNOLOGY (x 1 hot water tap)
	
	

	Av. Leaking tap water wastage/ Yr (x 1 hot water tap)
	15,000
	3

	Av. Frequency of Occurrence 
	2.48Yrs
	4

	WATER SUPPLY & DISPOSAL ENERGY CONSUMPTION
	
	

	Av. Energy Intensity – water transfer & treatment
	0.27kWh/kL
	5

	Av. Energy Intensity – wastewater transfer & treatment
	0.43kWh/kL
	5

	Discharge Factor (% of water consumed that ends up as wastewater)
	91.25%
	6


1. Input Data taken from the WELS document “Your guide to water efficient taps & flow controllers.” Produced by Australian Government, Department of the Environment, Water, Heritage and the Arts

2. Input Data taken from VEET Example Response provided by the Victorian Government, Department of Economic Development, Jobs, Transport and Resources.   This is based on the close relationship of the Example product (low flow shower rose) & the nominated New Activity Product – low flow in-tap flow controllers with zero leak technology
3. EnvironmentVictoria.org.au states up to 24,000L/Yr --- WELS states 15,000L/Yr ---  savewater.com.au (The Save Water Alliance) states 16,000L/Yr  ---  Yarra Valley Water estimate a range 10,950L/Yr --- 54,750L/Yr  ---  City of Whitehorse, Vic state up to 20,000L/Yr

4. Average time between call-outs to a leaking tap 
5. Water Energy Intensity maps by Sydney Water 

6. Yarra Valley Water Determination 1 JULY 2013 – 30 JUNE 2018
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GHG Abatement due to installation of a pair of 3 Star In-Tap flow controllers with Zero-Leak Technology
PART 3: energy savings due to reduced flow + zero-leak technology + water supply / wastewater disposal energy savings (cont.)
Estimated annual water saving for installing LF in-tap flow controller with zero-leak technology into 1 tap set;

= 2.5 x 3 x 365 x [(16 x 3) – (8.25 x 3)]
= 63,647 Litres/year ZERO-LEAK TECHNOLOGY & preventing a dripping hot tap


plus

= 15,000 Litres per Year / 2.48 frequency of occurrence
= 6,048 Litres/year 

= 69,695 Litres/year

Average Energy Intensity: Supply: Water transfer and treatment @ 0.27 kWh/kL

= 69.69kL x 0.27kWh

= 18.82 kWh

Average Energy Intensity: Disposal: Wastewater transfer and treatment @ 0.43kWh/kL 

Residential Sewerage Discharge Factor of 91.25%

= 69.69kL x 0.43kWh x 0.9125

= 27.35kWh

Estimated lifetime savings
= (27.35 + 18.82) x 10
= 461.7kWh

	Type of energy 
	Energy consumption 
	Emission factor 
	Calculation: 
Energy consumption × Emission factor 
1000 
	Greenhouse gas emissions (tonnes CO2 -e) 

	Electricity 
	461.7 kWh 
	1.467 
	461.7 × 1.467 
1000 
	0.677

tonnes CO2 -e 
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GHG Abatement due to installation of a pair of 3 Star In-Tap flow controllers with Zero-Leak Technology
PART 3: energy savings due to reduced flow + zero-leak technology + water supply / wastewater disposal energy savings (cont.)
Estimate of the number of VEET certificates
Estimated lifetime greenhouse abatement
= 0.677 Tonnes

Estimated lifetime greenhouse abatement, taking into account the discount factor
= 0.677  x 80%
= 0.54

+3.58

= 4.12

SUMMARY: Estimated TOTAL GHG Abatement
Total estimated lifetime greenhouse abatement, taking into account the discount factor
1 x pair In-tap Flow Controllers with Zero-Leak Technology = 3.58 Certificates
+  additional Water Supply / Disposal Network energy savings = 0.54 Certificates

= 4.12  Certificates
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Produced by Australian Government, Department of the Environment, Water, Heritage and the Arts

(extract + hyperlink below, full reproduction following page)

[image: image2.jpg]All % savings on tap and flow controller related emissions are calculated accor

g to the following assumptions:
Household: average Australian household of 2.5 people, tap is tumed on full three times a day for three minutes and assumes half of water is heated to 23°C

Product: comparison between a zero star (16 litres/minute), 3 star (8.25 litres/minute), 4 star (6.75 litres/minute), 5 star (5.25 litres/minute) kitchen/bathroom tap.

Costs: Australian national averages: energy tariff 15.36 c/kWh for electricity and 2.49 c/MJ for natural gas; water tariff $1.023/kilolitre. Hot water heater cost and associated GHG
start-up losses, and embodied emissions. Total savings based on combining both purchasing and operating tips.

Average product life expectancy: actual life expectancy of product wil vary depending on product type, use and maintenance.

- * Greenhouse gas




http://www.waterrating.gov.au/sites/www.waterrating.gov.au/files/page/129/files/taps.pdf
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