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Company Introduction 
 
Sneha Reju, CEO and CDO 
I am Sneha, a student at Mount Alvernia College, Kedron, Brisbane. I am the 

Chief Executive Officer and Chief Design Officer of DigiDrop. My 

responsibilities include the overall vision and direction of DigiDrop, as well as 

overseeing the design aspects of our product. I love reading, dancing, painting 

and STEAM.  

 

Jillian Effeney, CRDO and CTO 
I am Jillian, a student at Mount Alvernia College, Kedron, Brisbane. I 

am the Chief Research and Development Officer and Chief 

Technical Officer of DigiDrop. My responsibilities include the 

research and development of our design but also the specific 

commercialisation of the product. I love reading, STEAM, gymnastics 

and music.  

 
Hannah Schaper, CCO and CMO 
I am Hannah, a student at Mount Alvernia College Kedron, Brisbane. I am 

the Chief Creative Officer and the Chief Marketing Officer of DigiDrop. My 

responsibilities include the marketing, media, and branding of our product. I 

love netball, public speaking, reading, outdoor activities, and attending 

STEAM conventions. 

 

Team Formation and Challenges 
Our passion for the environment and interest in STEAM is what brought our team together. Due 

to our recent issues with drought in Australia, we have developed a keen interest in water 

conservation, thus DigiDrop was born. 

 

As a result of being in the Southern Hemisphere we encountered three main issues. The first 

was the time zone difference. This affected us because we needed to ensure that we met the 

deadlines on time. The second issue was that Round 2 occurred over our summer holidays. We 

found it difficult to plan meetings whilst still allowing for our family holidays. However, we 

overcame this by negotiating with our school for time during the student free weeks and with our 



 

parents for time between holidays to meet. We used Google Drive, Trello and Google Hangouts 

to collaborate online and maintain momentum during this time. The largest stumbling block that 

we experienced was not having the technical knowledge to design and build our product. We 

overcame this by conducting thorough research and consulting various experts in many fields. 

Business Prospectus 

Business Description   

The Problem: Water Shortages 
In the 2000s, speculation was raised regarding the possibility of Water Wars in areas of conflict 

due to the issues surrounding water access (Connell, 2013). Although these wars have not yet 

come to pass, the issue of global water shortages has increased and is expected to reach a 

crisis point in 2025 that could incite competition between households, industries and agriculture 

(Alcamo, Henrichs, Rosch, 2000). In Australia, this competition has become a reality for many, 

due to the frequent, lengthy droughts which are predicted to increase dramatically because of 

the influence of Climate Change (Steffen, Hughes, Dean, & Rice, 2018). As is shown in 

Appendix 1, approximately 58% of Queensland was declared in a state of drought crisis in 

October of 2018, with water shortages primarily affecting rural and agricultural regions 

(Queensland Government, 2018). This drought crisis will eventually affect the entirety of 

Queensland, and by-and-large the Australian population, due to the fact that water supplies will 

need to be redistributed, thus placing significant pressure on UrbanUtilities, State and Federal 

Government Ministers.   
It is clear that the conservation of water, in both rural and urban areas of Queensland, in 

conjunction with the rest of Australia and the world, is paramount to ensure that humans will 

continue to have access to water.  

 

The Solution: Water Conservation as a Conscious Decision 
Our product is unlike other water measuring and saving options, outlined in the Competitive 

Analysis. DigiDrop has combined creative and informed ideas to produce a product that will 

revolutionise the way people see and use water. The design includes Monitor Stations, called 

DropMonitors that are designed to be installed by a plumber in rooms that have a water source, 

to measure the water usage. This data will be sent to a Base Station that will collate it and send 



 

it to a database, which forwards the information to a user friendly website, providing 

homeowners with specific recordings of their water usage in specific rooms. Since the 

DropMonitors are ideally installed in both the hot and cold pipes, the data collated will either be 

a combination of the two, or separate data readings, depending on the preference of the user.   

 

DigiDrop will be successful because it will present users’ data in the form of statistics, graphs 

and constant reminders. By providing this detailed information, DigiDrop educates its users on 

how to better manage their household water supply. The education of users and efficiency of 

measuring water are two core concepts that make our business unique and necessary for the 

future of the water industry. Constant reminders are more effective than an annual water bill as 

it triggers a memory response. This memory response will lead to users’ developing a better 

understanding of their water usage and wastage, possibly increasing their ability to understand 

their impact on the global water shortage crisis. Furthermore, these reminders will be 

instrumental in assisting users to create healthy habits and practice a more eco-friendly lifestyle. 

 

Market Analysis   

Any homeowner who uses a tap in their house is a potential customer of DigiDrop, however our 

initial target segment will be middle aged homeowners of the world. The majority of this 

population have a family, so logically they would consume the most water. Therefore, it stands 

to reason that these are the people who would be more willing to invest in and install a product 

like the DropMonitor. In order to distribute our product to as many homeowners as possible, and 

increase marketing potential, we will be pursuing a kickstarter campaign, which is further 

outlined in Funding Sources. After the initial business is established within our local community, 

we intend to investigate government rebate options as outlined below. 

 

To decrease the cost of installation of the devices we intend to pursue government rebates and 

contracts, similar to the solar panel, water tank and shower head rebates in Australia. As an 

example, the solar panel rebates were highly effective in engaging the Australian population in 

renewable energy. Solar panels can range in price from $5000-$8000 AUD (Infinite Energy, 

2018). To assist homeowners in installing the panels, the government issued a rebate in 2000, 

originally known as the Photovoltaic Rebate Program (PVRP) later changed to Solar Homes 



 

and Community Program (SHCP) (Macintosh, A., & Wilkinson, D., 2010). Since then, as of 

2018, one in five Australian homes have installed rooftop solar panels, as can be seen in 

Appendix 2.  

 

Due to the success of the solar panel rebates, as well as the successes of the water tanks and 

shower head rebates, we expect people to be willing to buy our product when coupled with 

government endorsement through the rebates. Furthermore, the success of the water tanks and 

shower head rebates suggests that people are aware and willing to save water. It also suggests 

that the government would be willing to support this initiative, thus making this an effective 

option for DigiDrop. 

 

In addition to our research into government rebates, we conducted a small scale survey among 

homeowners in our school community. We gathered information about participant’s water 

management at home and their preferred option of installation. From the responses of the 

survey, we found that potential buyers would prefer to install one DropMonitor system in each 

room rather than one per water outlet, as demonstrated in Appendix 3.  

 

Competitive Analysis    

After conducting thorough research, we established that there are existing products that focus 

on preventing water wastage. However, these products are not as refined nor tailored to the 

modern market as DigiDrop. Three of these products include; the UnityWater personal water 

saver, Hoselink tap flow meter gauge, and UrbanUtilities water meter. As can be seen in 

Appendix 4, they all differ in different aspects, but the key factor that makes DigiDrop different 

from these products is the element of education and our sole focus on cost effective water 

conservation. 
 
UnityWater: Personal Water Saver 
UnityWater is a water and sewerage supplier, yet it is limited to three coastal regions of South-

East Queensland. In order to support their customers in water conservation, it also has a 

personal water saver survey as a way to better manage water usage. This free resource is 

accessed through a website and the results are given based off the data provided by users. This 



 

survey helps homeowners get an estimate of their annual water usage. It’s limitations are that 

the survey is difficult to find and does not take into consideration the flow rate, unknown 

leakages and specific usage for different rooms. 

 
Hoselink: Tap Flow Meter Gauge 
Hoselink is a large-scale gardening supplies company in Australia. This company focuses on 

selling gardening products, one of which is the ‘tap flow meter gauge’. This product is externally 

added to an outdoor tap as a connector between the tap and hose. It can accurately measure 

the volume of water per watering session and the accumulated water usage up to 999 litres. 

This device received a rating of 4.82 stars based on 112 reviews, proving that it is successful 

and people are willing to buy it. Despite its success, it lacks the ability to generate data from 

individual water usages or time periods, give frequent notifications or measure other household 

water usages. 

 
Queensland UrbanUtilities: Water Meter  
Queensland UrbanUtilities is a water provider company based in South-East Queensland. This 

company supplies households with water, and reads water usage through the use of installed 

water meters. The meter measures the water supplied from the mains to the household in 

kilolitres; from this data the water bill is calculated and issued quarterly. The water meter 

measures the total water usage of a building; it cannot measure a singular water outlet or room, 

therefore, it lacks the ability to access specific data of any date or time.  

 
DigiDrop 

A key factor that makes DigiDrop different from its competitors is the element of education and 

the sustainable features. Through notifications of useful water conservation tips and access to 

data of any time period, it educates users, thus making them more aware of their water usage. 

Furthermore, the sustainable features of the DropMonitor allow it to conserve energy whilst self-

charging using the force from the water flow, thus making DigiDrop the ultimate, sustainable 

product to conserve water when compared to its competitors. 

 

Cost Analysis   

Manufacturing Costs 



 

As detailed in the Technical Summary, there are two parts to the DigiDrop system; The Base 

Station and DropMonitor. The cost of manufacturing the Base Station is approximately $50 and 

the DropMonitor is approximately $54 to manufacture. For the initial purchase of the DigiDrop 

system, homeowners will need to buy a Base Station and two DropMonitors, one each for the 

hot and cold water pipes, referred to as the Initial Unit. Buyers will have the option to purchase 

additional DropMonitors, referred to as Additional Units, to run off the same Base Station. To 

explain the cost of manufacturing further, we have broken up our costs to reflect either the Base 

Station or DropMonitor units. 

 

Table 1: Cost of Materials for Manufacturing 

Unit Materials and Description  Approximate Cost 

Base Station  Device modeled off a Raspberry Pi  Approx. cost - $50 

DropMonitor 0-80v hydro generator Approximately $14 

5-80v DC-DC Converter $5 

Wemos Lolin Mini Pro v2 (mini processor)  $15 

Lithium Battery Pack   Approx. $5  

Project box, plugs, wires, etc.  $10-15 in total 

 Total Approximation: $104 

 
Website and App Development Costs 
To design, create, and maintain our website and app, we have contacted a local company for a 

quote. A detailed explanation of what the company has quoted us and why it is required, is 

further explained in the Concept Details. The hourly rate provided by the company is $150/hour. 

 
Table 2: Initial Projected expenses for Website and App Development 

Component Hours Cost 

Data Logger 120 $18,000 

API 80 $12,000 

Website Development 150 $22,500 

Mobile App (Android) 120 $18,000 



 

Mobile App (iOS) 120 $18,000 

Total (all components) 590 $88,500 

 
Table 3: Estimated Revenue and Profit for the First 5 Years of Business 

Revenue Estimate 1st Year 2nd Year 3rd Year 4th Year 5th Year 

Projected Sales 

Initial Units 200 400 800 1600 3200 

Additional Units 100 200 400 800 1600 

Manufacturing Costs 

Initial Unit $158 $158 $158 $158 $158 

Additional Unit $54 $54 $54 $54 $54 

Recommended Retail Price (RRP) 

Initial Unit $210 $210 $210 $210 $210 

Additional Unit $80 $80 $80 $80 $80 

Profits 

Per Initial Unit $52 $52 $52 $52 $52 

Per Additional Unit $26 $26 $26 $26 $26 

Total Revenue $50,000 $100,000 $200,000 $400,000 $800,000 

 

Expenses Estimate 1st Year 2nd Year 3rd Year 4th Year 5th Year 

Database setup $52,500 - - - - 

Website Development & Maintenance $5,300 $300 $300 $300 $300 

App Development - $36,000 - - - 

Research, Development & Updates $12,000 $12,000 $12,000 $12,000 $12,000 

Initial Unit Manufacturing $31,600 $63,200 $126,400 $252,800 $505,600 

Additional Unit Manufacturing $5,400 $10,800 $21,600 $43,200 $86,400 

Total Expenses $106,800 $122,300 $160,300 $308,300 $604,300 

Gross Profit -$56,800 -$22,300 $39,700 $91,700 $195,700 



 

 

The cost for setting up the software for the database that will collate and distribute the 

DropMonitor data will be $52,500. The cost of software, website, and app updates are included 

in the Research, Development & Updates projections. Website Development & Maintenance 

includes the cost of building the website that users will interact with in WordPress, and domain 

fees. We have decided to invest in a website in our first year of business, with the development 

of the app to be done in the second year. This is due the cost of developing an app for Apple 

and Android devices. Since DigiDrop is intending to pursue a kickstarter campaign for the initial 

marketing of our product, we are not investing in any digital advertising in the first five years of 

business because we intent to manage it ourselves. 

 
Table 4: Breakdown of Sales of the First Year of Business 

Cash Flow 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter Total 

Initial Units 50 50 50 50 200 

Additional Units 25 25 25 25 100 

Manufacturing $9,250 $9,250 $9,250 $9,250 $37,000 

Revenue $13,500 $13,500 $13,500 $13,500 $54,000 

Profit $4,250 $4,250 $4,250 $4,250 $17,000 

 
Our projected sales for the first year clearly show that the sales of our product will turn a 

consistent profit. The majority of our revenue will be spent on developing and maintaining the 

website that will allow our users to access their data. It is vital that we devote considerable 

resources to this as it is the selling point for our product.  
 
Team Budget for the Innovative Summit 
As outlined in Funding Sources, we have made contact with our travel agent who pointed us in 

the direction of airfares. After researching, we found that the current average airfare price for 

four people traveling to and from Brisbane, Queensland to Orlando, Florida is less than $2,000 

AUD/person. 

 

However, after further consultation with our travel agent, we discovered that United Airlines has 

offered us discounted return flights from Sydney, New South Wales to Orlando, Florida. These 

tickets are $350 cheaper per person than the average airline price, making the total price, 



 

including taxes, $1,800 AUD/person. Therefore, we have estimated that the travel costs for our 

team would be $10,000 AUD in total. We have estimated this price to include potential inflation 

between now and the time of booking. We will meet this amount by engaging in the Attending 

the Innovative Summit kickstarter campaign, as discussed in Funding Sources.  

 

Funding Sources  

DigiDrop intends to pursue two sources of funding for the business development and 

manufacturing of our product. The first, as mentioned in the Market Analysis section, is to 

pursue government rebates, similar to the solar panel initiative, for the installation of our devices 

into homes.  

 

Government Rebates 
To investigate and gain government support, DigiDrop held many meetings with the school 

principal of Mount Alvernia College, Dr Kerrie Tuite, over the course of Round 2. These 

meetings gave us the opportunity to explain our progressions with our product as well as the 

need for funding to create our design. Dr Tuite provided us with many State and Federal 

contacts to help us achieve this fundraising. We made contact with The Hon. Dr Anthony 

Lynham MP, Queensland State Minister of Natural Resources, Mines and Energy, Melissa Price 

MP, Federal Minister of the Environment, and Fiona King, the Councilor of the Marchant Ward.   

 

The response we received from Dr Lynham was promising. He stated that “[the current 

Queensland Government does] not have any current [specific] grants available to support the 

uptake of products related to the sustainable use of water in households… However, the 

Queensland Government does provide a lot of grants and support [for businesses].” Dr Lynham 

further indicated that the Queensland Government does offer startup and business growth 

funding, as well as digital and entrepreneur grant programs.  

 

Dr Lynham was interested in our product and agreed that water management and conservation 

is a very important global issue that needs addressing and, even though the Queensland 

Government may not be able to support our business at this stage, he said that “if you make it 

to Round 3 ... please make contact with my office again so we can help you with your next 



 

steps.” Therefore, if our business was successful in reaching Round 3 and had the opportunity 

to pitch our product at the Innovative Summit, the Queensland Government would support us in 

the funding and the development of our business. 

 

Kickstarter Campaign 
The second source of funding we are pursuing to help advertise and market our product is the 

kickstarter campaign. This campaign is an online, social media based campaign that helps small 

businesses get started. They do this through the use of marketing on various media platforms, 

such as Facebook, Twitter and Instagram. This innovative way of marketing and funding would 

be an effective option for our product due to our target audience; homeowners. The average 

age of first time buyers in Australia is 33 to 34 (Australian Bureau of Statistics [ABS], 2017), and 

the most active users of Facebook in Australia aged between 25 to 34 and 35 to 44 (Statista, 

2018). Therefore, by launching a kickstarter campaign through the use of Facebook, we will be 

able to reach our target audience with minimal cost. We will begin by sharing our campaign with 

our local community. 

 

Community Connections 

To further assist in funding, DigiDrop has established many connections with members of our 

local community. These connections have provided us with information, advice and additional 

contacts. For example, one of these connections has assisted us in sourcing a quote from a 

company that supports businesses and school students in making their innovative designs a 

reality. This company has been able to provide us with vital information. Another important 

contact we established was with a travel agent who advised us in fundraising and requesting 

sponsorship from major airlines that might support our initiative. 

 
Fundraising for Attending Innovative Summit 
As stated in the Business Introduction, one of the challenges that DigiDrop has faced in terms of 

fundraising to attend the Innovative Summit is that the Challenge has occurred over our summer 

holiday period and Term 1, thus making it difficult to establish fundraising opportunities. 

However, we have overcome this by establishing an initial, separate kickstarter campaign that 

will be shared within our local community to raise funds for our travel costs. We will share our 

videos and initial kickstarter website, with our target goal of $10,000 AUD, through the use of 

the school’s newsletter, website, Facebook, Twitter, and Instagram. To supplement this 

kickstarter campaign, we have also initiated contact with the Parents and Friends Association 



 

(P&F) of Mount Alvernia College for their financial support. Our local community is excited by 

our product and has expressed genuine enthusiasm in their support of our venture.  

 

Technical Concept Report 

Technical Summary  

The DigiDrop system has two main physical units. These include a Base Station and Monitor 

Stations, called DropMonitors. These units work together to record homeowners’ water usage 

and send the data to a database which can be accessed through a website. 

 

The key technical and scientific principles that our concept utilizes are:   

● Hydro-generation 

● IoT device  

● Lithium ion battery management 

 

As these are existing concepts and technologies, these will be further explained in the 

Background Technologies. 

 

The Base Station is a small, headless unit which will collate the data from multiple DropMonitors 

to be accessed by the homeowner through the website. It creates its own secure wireless 

network which all DropMonitors can connect to. 

 

The DropMonitors will be installed in the water pipes that lead to a room that has water outlets, 

for example; if using one DropMonitor per room, as was the preference according to our survey 

explained in the Market Analysis, then the DropMonitor would be installed in the pipes leading to 

the kitchen. The Base Station requires connection to a home network so that the data can be 

accessed by homeowners, therefore it will be linked to the wifi router in homes. 

 

In terms of how the device functions, the DropMonitor units consist of two main processes. The 

first is a hydro-generation system. This system will generate power near the point of monitoring, 



 

thus allowing the DropMonitor to run without an external power source. The second is an IoT 

device which functions off the power produced by the hydro-generation system and also acts as 

a battery management system. This IoT device is considered the brains of the DropMonitor, 

because it manages the battery, records the flow rate, and communicates this data with the 

Base Station.  

 

The DigiDrop system does need to be installed by a certified plumber, however due to its smart 

design, it does allow multiple DropMonitor units to be installed in the household, thus increasing 

the amount of water data it can collect. This allows for flexibility for our buyers, as this system 

can be adapted to suit all budgets and households. 

 

Need Statement 

Mission Statement 
Water conservation as a conscious decision. 

 

Developing Habits 
Sandberg argues that “we cannot change what we are not aware of, and once we are aware, 

we cannot help but change” (2013). This belief forms the basis on which the DigiDrop mission, 

“water conservation as a conscious decision” is built. 

 

The human brain is a complex machine that relies on habits to adapt to certain situations. For 

example, humans are inherently environmentally conscious, however they do not always know 

how to act in such a way. By bringing the issue of water conservation to the conscious mind of 

homeowners, they can enact change in their habits and focus on their contribution to global 

water conservation. Water is a commodity that is decreasing while the usage of it is increasing, 

therefore, the DigiDrop DropMonitor will play a vital role in the water industry because of its 

focus on water conservation for homeowners.    

 

DigiDrop will continue to keep the mission of “water conservation as a conscious decision” in 

mind when developing future products, therefore ensuring that the homeowner is at the centre 

of our product. This is essential because by keeping the user in mind at every stage of the 



 

product design, DigiDrop will be able to connect with buyers to establish and maintain a 

mutually beneficial relationship. 

 

Survey Results 
In keeping with the mission of bringing water conservation to the conscious mind, DigiDrop 

conducted surveys among homeowners in our local community to establish and understand 

their needs. After conducting these targeted surveys, as outlined in the Market Analysis, 

conclusions were drawn regarding homeowners’ preferences and needs. Initially, DigiDrop 

assumed that homeowners would desire DropMonitors to be installed for each water outlet, for 

example; in each tap, shower, toilet, etc. However, after conducting a thorough analysis of the 

surveys it was discovered that the preference would be to measure water data per room rather 

than per water outlet. This altered our perspective on the needs of homeowners as well as how 

the design can best meet their preferences, thus further proving DigiDrop’s commitment to 

understanding the needs of the user.  

 

Hot and Cold Water Data Collection 
In addition to monitoring water usage per room, DigiDrop has the capability and flexibility to 

measure usage for both hot and cold water. As hot and cold water are delivered in separate 

water pipes to each room, DigiDrop can be programed to measure these individually and either 

combine the data or display it separately on the website. This is the ideal installation for the 

DropMonitor system, as it provides users with a complete reading of their water usage. 

However, we have not disregarded the fact that money may be an issue, and therefore our 

product is designed to enable users to have the option of installing one DropMonitor in either 

their hot or cold water pipe.  

 

Nonetheless, the initial focus for DigiDrop will be to install one DropMonitor per hot and cold 

pipe to ensure that budget and design targets, as outlined in the Cost Analysis, are met. In 

addition to conducting surveys into user needs, DigiDrop further investigated the ways in which 

homeowners should receive their water data for maximum comprehension. Research into how 

DigiDrop can make water conservation a conscious decision was conducted during the initial 

research and development phase.  

 

Conscious Decisions 



 

It was discovered that in order for humans to make conscious decisions, they require simple 

information or data to act upon (Payne, J.W., 2008). This will be achieved through the use of 

emails and text message reminders, and will include push notifications from the app after its 

development in the 2nd year of business. By using multiple methods of notification, users will be 

able to select the method that works best for them, thus ensuring maximum engagement and 

action. With the help of the data collected by the DropMonitor and presented by the DigiDrop 

website, we will be able to provide users with an easy method to understand their water usage 

and assist them in making habitual changes.  

 

At the core of each habit is a three-step neurological pattern as explained by MIT researchers in 

Duhigg’s The Power of Habit (as cited by University of North Carolina [UNC], 2018). The first is 

cue; this means there is a trigger in which prompts an automatic response. Our cue is the 

notifications offered by the DigiDrop website. The second is routine; this means acting upon the 

automatic response. The DigiDrop system encourages a routine for users to check trends in 

data and recognise and acknowledge their water usage. The last step is reward; this helps the 

brain determine whether this action is worth remembering or not. The rewards the DropMonitor 

brings to households is the reduction in water bills and their contribution to the global 

conservation of water. It is clear that DigiDrop follows the three-step neurological pattern to 

affect change in homeowner habits. Therefore, we know that our mission, coupled with our 

notifications, will be successful.  

 

DigiDrop will continue to develop its products with its mission in mind: “Water conservation as a 

conscious decision.” We will continue to keep users at the forefront of our design by considering 

and being attuned to the needs of the buyers. DigiDrop and its product, the DropMonitor, will 

always value our customers and water conservation, thus making it a product worth investing in.  
 

 

Background Technology 
As stated in the Technical Summary, the DigiDrop system is based on the following existing 

technologies and concepts: 

● Hydro-generation 

● Lithium ion battery management 

● IoT device  



 

Hydro-generation 

Hydro-generation uses the force of water to create electricity. DigiDrop utilises hydro-generation 

by inserting an impeller into the pipe that delivers water to each room. The energy of the moving 

water through an impeller is enough force to spin the angled blades, converting the motion into 

electricity (Australian Renewable Energy Agency [AREA], 2016) 

 
Lithium Battery 
This electricity is then stored and managed in a lithium ion battery. This is essential as it allows 

the DropMonitor's design to be completely self-powered. Lithium ion batteries do not specifically 

require management, however we have elected to put processes in place to manage the lithium 

ion battery to ensure that the battery is used in a safe way, and to increase the life of the battery 

(Lithium Battery Systems, 2016). 

 

Internet of Things 
These two technologies are managed by the third, referred to as the brains of the DropMonitor. 

The Internet of Things (IoT) is a network of devices available to users worldwide. These devices 

consist of a range of software, electronics and internet connectivity enabling them to interact 

with other IoT devices to exchange information and data. IoT devices are becoming more 

ubiquitous within households around the world, therefore making it a succinct method of 

transferring water usage data regularly from the DropMonitors to the website for the user’s 

disposal. 

 

Existing Patents 

DigiDrop is unique because it works by integrating existing technologies in such a way that has 

not yet been done. To ensure that our product is innovative and unique, we performed a patent 

search for similar products. It was discovered that there doesn’t appear to be any existing 

technologies or products that provide the same service as DigiDrop. However, there were a 

quite a few devices, both overseas and in Australia, that aimed to achieve the same result; the 

conservation of water. Some of these devices included pressure valves to reduced flush water 

in a toilet (Patent ID 10,041,239) and irrigation leakage systems which monitors water flow 

(Patent ID 10,039,240) detecting any unexpected or excessive flow rates. Furthermore, there 

are water companies situated in Queensland as outlined in the Competitive Analysis. Even 

though these companies have the same aim, they go about it in different ways to DigiDrop.  

 



 

The DropMonitor is a new and improved, innovative technology that sheds light on the ever 

increasing global problem of water wastage. Evident from the patent searches, previous 

products focus either on a larger system, such as irrigation, or only one water outlet within the 

house whereas the DropMonitors are flexible; they can be installed in any room or on any water 

outlet within a house or its perimeters. Furthermore, DigiDrop’s DropMonitors, with the use of 

hydroelectric self-powering and a lithium ion battery management system, are a more 

sustainable way to monitor and record a homeowners water usage. With the daily notifications 

and water usage data readings, DigiDrop is effectively educating users and thereby creating a 

deeper awareness of the issue of water wastage within our local communities as well as around 

the world.   

 

 

Concept Details 
DigiDrop’s DropMonitor is the first of its kind, integrated with existing technology to create a 

device that no other can compete with. The DropMonitor consists of two key factors: Bringing a 

positive impact to the environment through the education of users and saving money on water 

bills. Our product will bring great change in the industry of water as the users will contribute to 

the process of preventing water wastage on a small scale. Furthermore, through the complexity 

and evolution of technology, the DropMonitor coupled with its website, is able to bring a user 

friendly experience whilst educating and creating awareness of water conservation.  
 
The DigiDrop System 
The DigiDrop system is formed using two units: a Base Station and Monitor Stations, called 

DropMonitors. Within the Monitor Station there are three key technical and scientific principles 

used. They include hydro-generation, IoT device and lithium ion battery management, which are 

all further detailed in the Background Technology. With the combination of these key and minor 

principles, the DropMonitor is able to accurately measure water usage and transfer data to the 

website. The installation of the DropMonitor is to be done by a certified plumber in the pipe 

leading to a room with water or in the pipe to a specific water outlet. As previously stated, the 

user will have the option of installing our product in the desired water pipe; hot, cold or both. The 

configuration is wholly tailored to the preferences of our users. The required pipe has to be cut 

and the 0-80v DC hydro-generator is fit as a part of the pipe with wires leading to a ventilated 



 

box containing a 5-80v DC-DC converter, a Wemos Lolin Mini Pro v2 mini processor and a 

lithium ion battery pack. A graphic diagram of this process can be seen in Appendix 5. With 

these components and the electricity made from the water flow the DropMonitor is able to 

efficiently function and operate. 

 

Battery Circuit 
The first process of the DropMonitor Monitor station is the battery circuit. Once the tap is turned 

on, the 0-80v DC hydro-generator starts producing electricity according to the water flow. 

Electricity is obtained when the water flows through the pipe of the hydro-generator and spins 

the impeller within the hydro-generator.  The electricity then travels through the 5-80v DC-DC 

converter, which then converts power into 5v and enters the processor board (The Wemos Lolin 

Mini Pro v2 processor board is programmed using Python to monitor water and send data to the 

Base Station). This starts charging the lithium ion battery pack for as long as the tap is turned 

on. Even though the hydro-generator is a self-powered system, the lithium ion battery pack is 

present to kick start the IoT processor. The IoT processor board is programed to enter deep 

sleep mode when the tap is not in use, so that the battery life lasts longer. Furthermore, this 

efficient method of battery charging also means that the processor board can still collate and 

transfer data when the DropMonitors are in deep sleep while using the lowest battery life. 

 
Monitoring Circuit 
The second process of the Monitor station is the Monitoring circuit. As the generator turns on, 

the 80v signal it produces is put through a simple voltage divider. This outputs a voltage to the 

ADC (analog-digital-converter) pin on the processor. When this pin identifies the voltage signal, 

the processor wakes up and starts monitoring and logging. This voltage gets converted to a 

number between 0-1024, which is a digital approximation of how fast the generator is turning. 

The speed of which the generator is turning can calculate how much water is flowing and 

effectively how much water is being used, making it the core function of the DropMonitor. An 

unintentional side effect is water flow restriction through the simple fact that water has to pass 

through the impeller. Furthermore, it makes 10w of power and has a voltage output which is 

linearly related to speed. Once the processor recognises that the water has stopped flowing, it 

quickly connects to the Wifi network of the Base Station, transmits the data collected and then 

goes back to deep sleep mode. This whole process uses about 3.5w of power in 10 seconds, 

ensuring that as long as the tap is on for at least 5 seconds, it should provide enough power to 

run almost indefinitely.  



 

 

Base Station 
The final process of the DropMonitor is the Base Station. The Base Station is modelled of a 

Raspberry Pi, making it a headless unit within a case. This unit is plugged into a router with an 

Ethernet cable to run using home network. The Base Station itself creates a secure network for 

all the DropMonitors to connect to; this means that there is not a heavy load placed on the home 

network. Furthermore, this runs off Python and hosts all the software which provide: 

 

● Web interface, so that data can be accessible through phones 

● Conversions from flow rate to total water consumption 

● Extra Wifi only usable by the monitoring stations.  

 
Technical and Digital Development 
The Base Station transmits data to the external digital platform which, in the first year is in the 

form of a website and will be available as an app in the second year.  

This website is developed to: 

● Data logger for taking DropMonitor data and storing it in database  

● API for retrieving logged data and calculating summaries (API is accessible via web 

server)  

● Website to allow users to interact with Base Station including viewing water usage 

information.  

● Mobile application that communicates with Base Station’s API to allow access to water 

usage information (similar functionality to website). Two mobile apps are required: iOS 

and Android. 

 

In addition to the software created for this project, existing software will be utilised. This includes 

operating system; network stack to facilitate communication with DropMonitors; web server; and 

database system. The device similar to a Raspberry Pi will be used for the Base Station. This 

will be able to interface with various wireless technologies for communicating with the 

DropMonitors (E.g. Zigbee - communication protocol); and storage (MicroSD). 

 

Data Logger 
The data logger stores two types of water usage events: flow start and flow end. The flow end 

event also logs how much water was used. The DropMonitor ID is included with the event data. 



 

Furthermore, it will be programmed to process the data of cold and hot water and will present 

the data to show total water usage of one room.  

 

API  
The API will be accessible via a REST service using the web server. This allows both the 

website and mobile apps to utilise it. It can provide access to raw data, real time data, 

summaries, or a list of alerts to display to the user (E.g. flow has exceeded preset amount). The 

API allows the user to give each of the connected DropMonitors a user friendly name, E.g. 

“Kitchen”. 

 

Website  

The website is one of the two front ends to the system. It uses the API to retrieve the 

information the user is requesting and then formats the data in various ways including text, 

graphs, icons. The website will utilise responsive design to work on mobile and other small 

screens. The website will use the API to enable dynamic data loading without page refreshes.  

 
Mobile App  

The mobile app provides the same functionality as the website, however the user experience is 

improved due to running natively on the device. Data can be cached on the device more 

efficiently. There would need to be two applications created: iOS and Android.  

 

With these specific and distinct features, the app and website will be able to ensure the 

education of users and increase the awareness of water conservation, yet again upholding our 

company mission: Water conservation as a conscious decision. 

 
Future Proposed Development 
Once our product is successful we plan to expand on our business, further exploring other 

industries in which our product could serve, as well as the development of our product. The 

current proposed developments include extensions to the DropMonitors, upgrading the website 

to an app and branching out to different industries. These developments will help DigiDrop 

maintain its usefulness in an evolving market. 



 

Graphic Concept Representation 

DropMonitor Monitoring station 

 

 

 



 

Drop Monitor Base Station 
*Note that the Base Station is only modelled off a Raspberry Pi 

 

 

Product Video Link 
 
https://www.youtube.com/watch?v=JEtjbmXrasM&feature=youtu.be 
 

 

 

Appendix 
Appendix 1: Regions in drought in South East Queensland, 2018 
 
 



 

 

 
Source: Queensland Government. (2018). Drought Declarations Archive: The Long Paddock. 
(58.1%). Retrieved from https://www.longpaddock.qld.gov.au/drought/archive/  
 
 
 
 



 

Appendix 2: Solar Panels installed in Australian Homes 
 

 
Source: The Clean Energy Regulator [CER]. (2018). Three million installations infographic 
[Image]. In Australians install a record three million small-scale renewable energy systems. 
Retrieved from http://www.cleanenergyregulator.gov.au/Infohub/Media-
Centre/Pages/Media%20updates/NewsItem.aspx?ListId=19b4efbb-6f5d-4637-94c4-
121c1f96fcfe&ItemId=520  
 
 
 
 
Appendix 3: Survey Response for Preferred Installation of DropMonitors 
 

 
 



 

Appendix 4: Competitive Analysis Chart 
 

 UnityWater Hoselink Queensland UrbanUtilities DigiDrop 

Cheap     

Size Adjustable     

Results for specific water 
outlets 

    

Accurate Data     

D.I.Y     

Stores data and sends to an 
external digital source 

    

Fast readings     

Shows historical records (from 
date of installation) 

    

 
 
 
Appendix 5 - Graphic Diagram of the DropMonitor system 
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