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Executive Summary
The current thoughts on management change within the business is that it will be an opportunity to expand the business out and allow the creation of a lot more throughput within the process whilst maintaining standards by implementing a continuous process with control strategy for the new product line. The objective is to introduce correction equipment to minimise issues with the through process. The ability to keep producing and monitoring whilst being unattended. This is an opportunity to pick and decide on the best implementations that can be made. The transfer into a larger venue. This will allow growth over current circumstances in the garage and be an opportunity to renew and purchase brand new equipment to ensure precision and constant monitoring can be carried out creating the distilled drinks to make the company more competitive within the current market and aim for larger targets and meet the demand needed in current day and age with as minimal waste as possible. The equipment that will be considered during the renewal and upgrade of equipment will be closed loop control system this will allow controls to be added such as an actuator or a correction equipment ‘A closed loop pump draws most of its flow directly from the return flow of its actuator’ (Closed Loop VS Open Loop Hydraulic Systems - CrossCo, 2021). Looking to see if there is a possible way to implement a microprocessor such to do with fluids, temperature, or the weight. This allows the line to continue and there is fail safes in place and interlocks ‘Device that prevents you from making an inappropriate manoeuvre or adjusts the system to a safe state if you make an inappropriate manoeuvre.’ (Hutter, 2021) to stop where necessary if a product is failing control checks. While considering this on the arranged changes to happen we should likewise consider all dangers, wellbeing issues, Environmental and hence follow all direction to guarantee the move is done accurately and to adhere to all regulations and compliances.
Introduction
As a business brewing in a micro facility in the current day and age. This being in the back of the garage at a home address. There is constant requirements for the industry and regulations to be met during the process of creating the brew. This business venture also must meet the requirements of the food and hygiene sectors and take into considerations the environmental hazards. There is a requirement to improve the business and bring up to date equipment and gain more yield and sense of control throughout the process.


Methodology
[image: ]Currently the method that is being used in the microbrewery is not feasible to keep up with the demand and is looking to increase the yield but also be able to monitor all throughput, Overall creating an automated process. The main component that requires to be added is the automation sector with the bottles running along a conveyor belt using guards to hold the bottles in an upright position. On this belt there will be a spraying/steam above to clean/sterilise the bottles before ongoing their filling process. This will swap out the manual handling of all bottles into the different zones of the brewing process and create ‘mass flow’ (Beverage | Conveyor Systems | Nercon, 2021). This will be in an open loop system which is A Control System which doesn’t have any feedback connected to it which is called an Open Loop System. These forms of systems do not require a certain output they can just provide any value/quantity without keeping track it has no effect on the input value. ‘Open loop systems are one way signal flow systems. As these systems doesn’t contain any feedback i.e., the output is not fed back to the input, these are also known as Non-Feedback Systems.’ (Teja, 2021) There are numerous advantages and also some disadvantage some advantages are the maintenance factor of the system is very low and can be looked after very easily as it is a simple design and, in this instance, the open loop will be on its own system compared to the other systems. Then two disadvantages would be the fact that there is no feedback system available to re correct any issue with the process. But this will be facilitated by a human who is overviewing the process who is constantly monitoring quality checks. Also, it comes across issues then there will be no adjustments able to be made due to no automated feedback option it must be restarted/fixed manually. We can add further loops during the process where required for the different components/stations of the bottling line. Here is an example of an open loop system. In this instance the desired process response will be for the conveyor to proceed the process taking the bottle through the different zones in the bottle brewing stages. On start-up we can implement variable speeds to allow the conveyor to build up to the speed required/inputted that will allow no issues with bottles moving/falling on the conveyor causing all hazard to be reduced. ‘variable speed drive (VSD) is able to reduce the motor starting current at very low values is a fact that motor has limitations’ (What is a variable speed drive (VSD)?, 2021). Once at the end of the process be able to start the process again as and when required using human interaction with the machine who can overview start to finish of the overall automation.
[image: Closed Loop Feedback System- Graphical Representation]There is a large amount of waste in the current process from hand filling the bottles using a measuring jug with a funnel at the top of the bottle being one. Here we can use a close loop system below which shows that the measurement that is being requested is being checked over and is accurate to compare to the actual output and create the desired output.      (Sahu and Sahu, 2021) Measuring the ouput is the feedback signal. ‘A feedback control system is a control system that tends to maintain a relationship of one system variable to another by comparing function of these variables and using the difference as means of control.’ (Sahu and Sahu, 2021) You can also use these for more variable and many measurement devices in one go but, in this instance, it will only be the one to keep costs down whilst growing the facility with option to implement more in the future. In the system for the brewing company a main requirement is to fill the bottle or keg for the customer. In the instance of a glass bottle comes along on the conveyor to the overhead filling station the requested output will be to fill the glass bottle 300ml. The overhead filling station will dispense the brew which is held in a vessel which is a large container of the brew which is above the dispenser and use the filling station to dispense into the bottle by a valve opening and releasing the fluid into the bottle. The valve will be opened once the bottle arrives at the station by cutting a infra-red beam of light and then the automated process will know that the bottle is underneath the filling station and ready to be delivered into the bottle, then be processed through to the next step on the conveyor system. If the overhead filling has undervalued the measurement, it will displace the bottle so that it can go to the filling station again to receive the correct measurement. This allows the through process to carry on moving and filling causing as minimal delays as possible. We understand the measurements due to using a measurement device for accuracy which is what an open loop system would not provide us with. The measurement device we will be using is a weighing sensor along the conveyor which can sense the weight of a full bottle and if it is undervalued by a certain amount this will cause the displace to take place and move the bottle to the side waste space. This will then repeat its filling process to receive the correct amount. On the other hand, if the bottle is showing the correct weight after filling then the sensor will reactivate the conveyor to move the bottle along to the next step to the brewing process and the next bottle will stop via the infra-red beam of light and the process will continue repeating as a constant process. 
The next step to the new implementation will be the bottle lidding zone. Here is where the conveyor will process the bottle from the filling stage and come up underneath the lidding zone, the conveyor will acknowledge when to stop to place the top on after it cuts another infra red beam as discussed abpve. The lids wil be then fed from above and placed ontop and crimped on using an automated placer and crimping device which can withold heating element to be able to bend the lid easily to crimp ove rthe bottle. This will then take away the need of manual labour and using the current bench bottle capper. 
[image: bench crown capper 26mm](Bench Crown Capper 26mm, 2021)
 This will increase throughput as will be automated and can have a employee to overview monitoring qualit and monitoring the apparatus. As spoken above this will be a closed loop circuit as we can have the lid placed on the bottle and then proceed and once it passes through a infra red beam after being filled it can send feedback that the beam has been broken and proceed to placing the next top on the lid, then repeating the process. We can then once this has been implemented look into having automate QC scanners to take out the visual QC currently being carried out at this step. 
The next step to the process is for the conveyor to move on to placing the label onto the bottle. The current way of carrying this out is by hand by three workers and At this point we can place a valve on the conveyor so that when the bottle approaches the valve ‘At their most basic, valves are devices that work to control, regulate or direct flow within a system or process.’ (Valves 101: Valve Types, Sizes, Standards & More - Unified Alloys, 2021) which will be triggered by a sensor of the approach of a bottle when activated it allows the turn the conveyor to turn the bottle over on its side. The labelling process can get underway then. This will entail the bottle moving along the conveyor and a stamp coming down from above placing the stamp onto the bottle. We can monitor this by using another closed loop system and using a measurement device of a timer. For example if it takes 7 seconds to stamp the bottle once this has been done it will then feedback to where the valve is to turn the next bottle over on its side and then to stamp the next bottle in the production line. This can tehn repeat in this zone until all bottles in the sequence are stamped. The bottles will then enter the run off table which is a sequnce of rolls and then the bottles can be pulled off the rolls manuallty and safely and boxed and packed. 
The packaging zone can look to be upgraded in the near future once the current setup has proved feasible and is able to be sustained and keep meeting the requiremnts thatare needed to be met. 
As far as supplying the whole production line there is a requirement for air to be used due to the valves, also we can look to run the whole line on a pneumatic system in the way things are operated and have been discussed above. ‘Pneumatics is a branch of engineering that makes use of pressurized gas or air to affect mechanical motion based on the working principles of fluid dynamics and pressure.’ (Pneumatics vs Hydraulics | What is the difference | Nex Flow Air Products, 2021) We can use these pneumatic systems to power the vessels. The conveyor, the valves, the actuators which are all parts of our production line. There are also numerous advantages to using the air supply such as the low cost there is no storage of air required it can be run of a single compressor dependant on size. There is also a reduce in maintenance on these as there is not much that can fail as it is only a line with air. ‘Extremely durable and reliable’ (Pneumatics, 2021) With the pneumatics we can also take in the safety aspect that there is a low chance of fire risk if the production line is running from air. On the other hand, we could look into a hydraulic system ‘Hydraulics is used for the generation, control, and transmission of power using pressurized liquids.’ (Pneumatics vs Hydraulics | What is the difference | Nex Flow Air Products, 2021) but with this system it is mainly used for heavy lifting and the fluid within requires constant monitoring and if there was a leak it would be very messy and can cause hazards and cleanliness issue in the workplace. This could lead to further contamination with the product. This is also not a very cost-effective way for a business to be using when there is much cheaper alternatives that has been discussed using the pneumatic method which has many more advantages. The hydraulic system could potentially be looked at for the near future when expanding the business.
Conclusion/recommendations
With all this in mind moving to the new facility must meet regulations firstly ‘need planning permission for the site. You can’t just put a brewery where you want, it has planning restrictions’ (Johnson, 2021) this refers to engaging with property management and the correct personnel to gain these planning’s. ‘If you produce beer commercially, and its strength exceeds 1.2% ABV you are required to pay Beer Duty, and must register as a brewer with HMRC to receive a certificate to brew.’ (Johnson, 2021) has already been carried out as the growth is the only thing that is happening the company has been creating beer for the public for a period of time. Due to ongoing growth of the business, it would be a great opportunity to also consider joining the SIBA which is the society of independent brewers. This would be a benefit as the SIBA also controls the delivery scheme over 530 brewers this provides market sale advantage and then the opportunity to grow and push the facility to reach more of the upgrades that have been recommended in the above new automation changes. As spoken about above there is numerous areas where to go into further detail and push for more upgrades to take place such as the packaging. But if the thought of inputting these into the future is considered we can input these in stages. Another recommendation and upgrade could be the heating system that is in place to keep the brew at the requested temperature and being able to check it without using a thermometer gun. Adapt a new system in to keep the vessels holding the brew at certain temperatures using an integrated measuring device in degrees. This will allow growth and cashflow to be able to carryout more of these upgrades and paying for them via the current throughput. This is a great opportunity to develop and create new local business that is looking to increase their yield output taking into consideration of all aspects.
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