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Abstract
Pet welfare can prove to be a burden in modern society. However, there are many aspects that could be improved. Specifically to this proposed project, it is possible to reduce the amount of time it takes to supply a dog with fresh water and food from five times per day (2 food and 3 water), potentially to just one time per week. With regards to the average house hold this can reduce time from 2.9 hours per week, to just 10 minutes or regarding a professional boarding kennels averaging 30 dogs, this would reduce time from 87.5 hours per week to just 5 hours per week.
The proposed project is to develop a new pet feeder which can hold up to a week’s supply of food and water. The water will constantly flow through a filter to prevent it going stagnant and to encourage drinking. Pre-set weight of food will be dispensed at pre-set times, this will enable the dog to have the correct diet at the correct times. 
An additional aspect is to provide a recording method of food and drink consumption. This will make it possible to improve the dog’s diet and provide an early indicator of ill health.
The purpose of the project is to demonstrate a wide skill set and expand knowledge on various engineering aspects.
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1.0 Introduction
1.1 Motivation
During my time as a dog owner, I have become aware of various aspects of having pet dogs. As a result, there are many prospects to reduce some of the negative aspects. The purpose of this proposal outlines an issue of regular feeding of dogs, typically dogs feed twice per day with a regular supply of water.  

Dog feeding requirements have become a challenge and a burden, some issues consist of; dogs overeating, eating the wrong food or not eating enough. This has resulted in specific diets for dogs such as weight control, allergy free and age care. The designed diets typically need to be weighed out every time and be provided at specific times. (PDSA animal welfare, 2018)

Throughout the day and night, there needs to be a regular supply of clean water for the dog to keep hydrated. This typically requires the water bowl to be filled 2 – 6 times a day, depending on activity level, temperature and health. (Crown, 2018) (PDSA animal welfare, 2018)

Ultimately, an owner is required to fill and weigh a food bowl twice per day and fill a water bowl averaged at 3 times per day. On a 5 minute per activity that is 25 minutes per day every day; in terms of a boarding kennel, where staff members must provide food and water to an average of 30 dogs, this equates to 12.5-man hours per day.

To support my observations with pet dogs, I have conducted questionnaires to determine other problems that people have experienced / observed and surveys correlating data on daily tasks of owning a dog, these were performed at local boarding kennels around Swansea.  

As a result to the problems identified, I have determined that the development of a new pet feeder would prove to be an adequate solution.



1.2 Canine Diets
Each dog in a household have varying features such as the breed, the gender, height, build, personality and activity. Combine these with the owner’s life style. It is easy to perceive that dogs require different diets. If a dog eats excessively, like humans it can lead to weight gain and an array of illnesses. If the dog eats too little, again like humans, it can lead to malnutrition, fatigue and an array of other illnesses. (Barnard, et al., 2016) It is especially important in the modern age to manage a dog’s diet properly. As dogs become older and reduced health, they require adjustments in their diet. Typical adjustments can be weight control food, anti-anxiety, diabetes control, gluten free, joint care and many other varieties to meet different requirements. (PDSA animal welfare, 2018)

Naturally, when a dog is dehydrated, they drink water. However, there are other reasons. When a dog is overheated, they struggle to regulate their body temperature, as they can only sweat from their nose and pads. Other than this, they pant and drink water. Another overlooked aspect of dogs drinking, is ill health. If a dog starts drinking significantly more water than normal, it could be an indicator that the dog has a kidney disease, high blood pressure or diabetes. (Farrer, et al., 2015) If the dog is drinking significantly less water than normal it could be an indicator of bladder infections, urinary tract infection or something painful in the dogs’ mouth such as thorns or lodged stones. Too much water intake can cause water intoxication which can prove fatal to dogs, but too little water can cause the dog to become dehydrated, which can lead to many other health problems which could also prove fatal. (Barnard, et al., 2016)  (Farrer, et al., 2015)










1.3 Aims and Objectives
After identifying the problems that people have when trying to maintain a dog’s diet combined with such a high demand, for automated dog feeders. The aim of the project is to develop a commercially viable product. To this end, there are three main objectives.
1. Gain an understanding of product development.
2. Demonstrate a vast range of skills.
3. Produce a working prototype.






















1.4 Market Size
To ascertain the market value for automated dog feeders, table 1 has been formulated. It focuses on the market sizes in the UK, EU (minus UK), USA, Canada, Australia and New Zealand. To evaluate the market size, the table considers:
· the pet dog population (this does not include strays)
· the dog owners, this determines how many dogs are in each household
· the industry size which ascertains the market value for dog products
· the market value for automatic dog feeders
[image: ]Table 1: Market data

(2018 Pets Australia Pty Ltd, 2018) (Canadian Animal Health Institute, 2017) (Crown, 2018) (Healthy Dog Treats, 2018) (PDSA animal welfare, 2018) (Statica 2018, 2018) (Statista 2018, 2018)

After considering the accumulated data, with a market range of £1.8Bn to £11.5Bn it is evident that there is a sufficient demand for new automated dog feeders.

1.5 Projected Budget
For the UK, automatic pet feeders sell roughly between £25 - £80 average (Amazon, 2018). I will be aiming for the new design to be a high-end product. Thus, the budget for the product must not exceed £80 per unit. Another consideration is to keep the profit margin as high as possible whilst providing a high-quality product. 






2.0 Concept Solution
As a result of the issues, it has been determined that a modern design of pet feeder could be a solution to reduce a lot of time, whilst providing some additional benefits. 

The product intention is to design a food / drink dispenser for dogs. It will comprise of two unique storage containers and two troughs/bowl attachments, the unique properties would be as follows:

· The first container (food), consists of a storage compartment to house the supplied food, potentially 1 week’s supply, the container will also house a weighing system.
· The weighing system will allow for the owner to pre-set feeding times and weight/quantity. At the set times the food will be weighed and dispensed.
· A stoppage system will be installed, it will detect how much food has been consumed, if any food remains it will be deducted from the next dispense time, this will prevent over-flow and over-eating.
· The second container (water), consists of a storage compartment to house the supplied water, potentially 1 week’s supply or a constant supply via a tap or pipe. The container will also house a filtration system to prevent the water from becoming stagnant, a pump will also be housed to ensure the water is flowing, this will also prevent the water from becoming stagnant and increase a dog’s desire to drink.
· A stoppage system will be installed, it will detect how much water is being consumed, it will also prevent overflow due to problems with the pump.
· The troughs / bowls at the bottom will be designed with a splash guard, this will prevent water and food from bouncing out of the troughs/bowls, the water guard would also reduce water leaving the area when a dog drink.
· As both the food and drink containers detect water and food consumption, this would be recordable; water consumption could be an early indicator of ill health in a dog, food consumption could help improve a dog’s diet.
There are some feeders that store bigger quantities of food and separately there are water fountains designed for dogs, but there are no food feeders that offer the weighing system; and the water fountains hold a low volume of water. The intended product could result in restocking water/food once per week. In terms of a boarding kennel that reduces man hours from 87.5 to 7.5. 

2

3.0 Gantt chart
[image: ]Table 2: Gantt Chart



3.1 Timescale
Prior to starting this academic year, I completed background research into various problems experienced by other dog owners. 
I intend to do initial patent checks to highlight any potential obstacles which could cause infringement.
During the first semester, I will aim to generate a concept design. This will consist of: 
· Dimensions –
·  The dimensions of the storage containers must allow for sufficient food / water, with no risk of buckling, whilst reducing waste material. 
· The scale, pump and bowls/troughs will also need to be defined for the product.
· Material Selection – Suitable materials will be selected, while taking into consideration the functionality such as holding its structure and being water tight.
· Manufacturing methods – Manufacturing methods will be considered and selected to help minimise cost and ease the production.
· Protection identification – Once the design has been determined, I will then perform a more thorough check for any patents in place that would prevent the production (Further alterations will be made to make it permissible to develop).
Throughout the second semester, I will aim to create a final design and prototype which will be used to test various functions and stresses, which will consist of:
· Prototyping – The prototype will be created, to resemble the final product in order to gain accurate information.
· Tests: Stress, functionality, Aesthetical appearance
· Stress – Forces will be applied throughout the prototype to help confirm the maximum forces / weight that can be withstood.
· Water – Water will be added to the product to test for leakages and the effectiveness of the splash guards.
· Functionality – this test will be aimed to show the food and water sections work appropriately.
· Aesthetics – This will determine people’s perception of the product when considering visual and physical interaction.
· The third semester will be used to make any final alterations due to miscalculated issues; creation of an instruction manual and the write up of the thesis.




















4.0 Methodology
4.1 Splash guard
To determine the design of the splash guard, I will research how different dog breeds consume food and water and observe how the consumables leave the current feeding bowls. I will use litmus paper on the floor and walls surrounding dog bowls. This will help determine the maximum displacement of any fluids. I will determine the maximum angle of displacement in order to consider the design specification.
4.2 Capacity
To determine a suitable storage capacity of both water and food, I will research recommended daily calorie intake as determined by the animal welfare legislation. I will aim for the storage to hold 7 days’ supply of food and water.
4.3 Water pump
I will research into various types of water pumps to determine the most effective method. During this stage, I will consider fatigue and corrosion of each material used and a method of a stopping system to prevent overflow.
4.4 Filter
I will research into various types of water filter. The aim is to prevent mildew forming and prevent the water becoming stagnant.
4.5 Weighing mechanism
As I can write Python coding, I will use this to develop the programme for the weighing systems with-in the product. The various materials for the scale will be tested for a range of aspects such as fatigue and corrosion.
4.6 Power supply
I will research into power supplies to determine if battery is suitable and if not, what power supply would be required.
4.7 Material selection
Once the design has been defined, I will use CES Edupack to consider the most cost-effective material, this focuses on lean manufacturing.
4.8 Manufacturing method
The manufacturing method will be dependant on batch size, with the objective of being cost effective.
4.9 NDT
Once the final design has been determined and a suitable material selected, I will run simulations to perform non-destructive testing (NDT). This will include solid-modelling, computational fluid dynamics, fatigue, corrosion, buckling and topology. The purpose of the NDT is to confirm the suitability of the design and material selection.
4.10 Patent checks
Once a suitable design has been decided, I will perform a thorough patent check, to ensure the design does not infringe on existing products.
4.11 Prototyping
Provided the design is proven to be suitable using NDT methods, I will aim to prototype the product. I will research into a suitable method of prototyping. The purpose of the prototype is to perform physical tests on the product such as functionality, stress and aesthetics. 
4.12 Final considerations
Dependent on the outcome of the prototype, I will either make alterations then run NDT and prototype again or if the prototype is successful, I will continue onto the write up of the thesis.







5.0 Equipment
Throughout the project I would require various tools and skills which would consist of:
· Solidworks – This would be required to help generate simulations, which would be used to explain the design concept and identify the result of various stresses applied. 
· Ansys – This software will be required for the CFD setup, which will help to simulate water flow within the water system. 
· CES Edupak – This would be required to help determine potential materials and manufacturing choices.
· Notepad ++ - This would be required to create the coding for various features of the product.
· Litmus paper
· Various systems for prototyping
· Access to patent sources, such as Espacenet.












6.0 Educational Aspect
Throughout the project I would be able to gain a wide variety of skills which will prove critical when working in industry, which consists of:
· Project planning
· Product design
· CFD
· FEA
· Stress Analysis
· Simulations
· Electronics
· Non-Destructive testing
· Destructive testing
· Prototyping
· Manufacturing Processes
· Legal conduct
· Research & Development
· Legislations










7.0 Summary
Using observational assessments, supported with quantitative and qualitative research. This project is to develop a commercially viable, automatic pet feeder, for no more than £80 per unit. A vast range of knowledge and skills would be required to follow the procedures of a product manager.
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UK EU USA Canada Austrailia New - Zealand Total

Dog Owners (Million) 6.73 32.15 43.34 2.4 3.55 0.436 88.606

Dog Population (Million) 8.9 84.9 89.7 4.6 9 0.56 197.66

Industry Size (£Billion) 10.6 30.95 51.03 3.89 3.92 0.448 100.838

Net value of pet feeders (£Million)17.8 - 356150.91 - 33961537.58 - 698959.92 - 272.36102.69 - 513.48 7.49 - 32.93 1876.39 - 11559.77
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Questionnaire / Survey|

Owners Name: Pets Name. Petsr

pets

[Please desaibe the most demanding task when owning 2 dog:

[Please desaibe any problemfrom owning of dog

[Please desaibe any spedal equirements that your dog requires;

Value
How many times per day do you provide food for your dog?
How many times per day do you provide water for your dog?
How many times per day do you walk your dog?
How many times per day do you clean up after your dog?
How much supply of food to you typically store? KG|

How much do you spend on dog food per week?

How much do you spend on dog treats / toys per week?

How many dog treats / toys do you buy per week?
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