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1. Introduction
 	For this report energy saving techniques will be discussed along with the reasons for and against these ideas. A detailed investigation into what visibility is required, currently available and ways of upgrading the equipment in an echo friendly and profitable way. The idea chosen will decrease the amount of waste energy in a specified area of the factory which in turn will reduce electrical consumption and decrease the amount spent on energy.

2. Overview of the company
 	FSG is a company which makes components and refurbishes/ repairs press tools. The machinery used requires skilled operators and a lot of concentration with good visibility of the components and tools for accurate machining and measuring. 

 	Due to the nature of the factory being built in the 1950’s a lot of old traditional features of factories from this time can still be seen there today. This causes a lot of wastage within the company as heat is discarded into the atmosphere along with large amounts of lighting and barely any windows. There is a severe lack of insulation with the roof of the factory being that of a sheet of metal similar to a shed.   

3.1    Health and safety 
 		The correct lighting is not only needed for the work to be done but lighting comes under many different health and safety regulations in the Health and Safety at work act of 1974. The Personal Protection Equipment act is used for the eye wear which must be worn. This can increase glare and impede eyesight if the correct glasses are not being used along with the correct lighting.

 		The main Health and safety at work act to discuss is the Human Factors aspect of the Health and safety regulations. All lighting should be suitable for the job being performed. “Close accurate work such as soldering a control panel will require higher light levels than walking down a corridor.”. Under the legist ration the amount of light which is required for machining components is 750lux. 
[image: C:\Users\Alan\AppData\Local\Microsoft\Windows\INetCache\Content.Word\20200504_060419.jpg]

 		If any changes are going to be made then it must still comply with the legist ration as new ideas could not only cause injury from eye strain, tripping or other injury too mistakes causing less efficiency and scrapped work pieces.
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 		This image shows the amount of light required along with the machine lamps which are placed onto all manual grinders. This helps illuminate all parts of a component while working on the components.
 
3.2    Layout and Type of Lighting
  		The current layout of the factory lighting system is up to code with recent upgrades to all the lighting. The overhead lights have been upgraded from florescent tubes which were very inefficient to LED lighting tubes around the entire. The amount of money this has saved for the entire factory is around £800 each year as stated by my superior Steve Scorp who is the Apprentice Trainer.
 
 		As stated above the less energy which is being used on lighting can save large amounts on the electricity which in turn will help the environment as well. Each machine has an overhead light accompanied with lamp on the machine to ensure good visibility of each work piece on the machine. The image below shows each machine with a overhead light and a lack of any windows other than the fire exits. These fire exits allow enough light in to cover the walkway in front of it meaning each fire exit has one less light than it would otherwise. 

 	 	The headlamps have not been upgraded into LEDs as they operate off of filament bulbs of 200watts. These types of lighting also create a large amount of heat energy which is where a lot of the energy is going instead of creating light. 

  		The image below shows the headlamp which is used on all machines. These headlamps can be adjusted from this point to allow the light to be in the correct position mainly used for the first touch on the work piece. The grinding wheel could be accidentally embedded into the work piece. This is a major problem as the wheel could explode with the extra force or scrap a work piece costing the company hundreds.






3.3    Expense on Energy
  		The amount which is being spent on electricity is 50,000kwh which is a total of £4,000 each year which is information gathered by my superior Steve Scorp who is the Apprentice Trainer. The average medium company will spend ““Medium business-£3,146” (Bionic, 2014). This amount being spent on electricity is a large amount for a medium company. This is due to the nature of the work being performed. All machines require three faze AC due to the AC motors rotating at significant speeds which also need to be continues in all sections of the factory performing machine work.

  		Each year the company spends £900 on all the lighting alone which is nearly a quarter of the total amount spent on electricity. If the lights could be turned off for longer periods of time this would save a lot more money during the daytime. There are currently motion detectors which are connected to the lights which means they are off over the weekend but because there are shifts for each section of the plant, the lights are always on 24 hours from Monday to Friday.



3.4    Side Windows
 		If side windows can be installed along the outside of the grinding section this could help reduce the amount of lighting needed on the outside of the grinding section. The extra LUX introduced by the windows to the grinding area will be enough for general observing and reading drawings but the machining process will still require a lamp. 

  		The total spent on lights is £800 and there are a total of 112 lights throughout the factory. 800 divided by 112 is £7.14(2dp) per light a year.  Each light being off for 2,340 hours saves £2.68 a year.  The amount of lights being switched off will be 10 meaning a total of £26.8 will be saved a year. 

 		The amount to install these windows would be £200 for the work and £500 per window. Prices gathered from Everest . With these five windows that is a total of £700 meaning the windows will pay themselves back in 26 years. This could be improved if more windows are introduced around the factory increasing the saving potential each year.

  		This could also distract the employees if the sun manages to get into their eyes and this could cause the room to heat up. The grinding section needs to be kept at 24⁰C using AC units. This could cause them to work harder which itself could take up more energy than the windows would save a year.


 
3.5    Roof Windows 
 		Windows being placed into the roof would greatly improve the yield from the suns light as it would illuminate not only the grinding section but possibly the entire factory. This would allow the majority of lights to be turned off during the day time saving a large amount of money.

 		The windows would still cost minimum of £500 but the work being on the roof with the entire roof being done would cost upwards of £3000. There would be a total of minimum 25 windows to take in enough sun to illuminate the entire factory meaning the total is £15,500.

 		The amount of lights which will still be on is 20 mainly in rooms which are covered by a ceiling. These lights will be off from 8 until 5 as an average per year. They will be off nine hours a day five days a week.  45 hours a week the lights will be of meaning they will be off 2,340 hours a year. Each light being off for 2,340 hours saves £2.68 a year. The total amount of saving a year will be £246.56. It will take 63 years to pay itself off.

 		This will save money each year but it will take a long time to get the payback for using this method. There is also a store room above the grinding section which could cause an issue with having lighting above this section as twice as many windows will be required for this section.‬

 		






















3.6  	Comparison Between Roof and Side Lighting
 		There are pros and cons of both of these techniques with roof windows yielding the best results in an echo friendly point of view and consumption of electricity but the side windows will be a quick way of saving money.

  		Using a pros and cons list it will be easier to not only see but also compare the two with each other.


Side windows
	Pros
	Cons

	Cheap
	Small scale

	Payback 26 years
	Not many lights off

	Produces around 800 LUX
	One area of the factory

	Saves £26 a year
	

	Easy installation
	

	
	



           Roof windows
	Pros
	Cons

	Biggest area of effect
	Big initial cost

	Produces around 1000 LUX on factory floor
	Large amount of work

	Payback 63 years
	Hard to install for grinding section

	Saves £246 a year
	

	More lights off at one time
	



	From these tables it is easy to see that roof windows are the best choice if picking between the two with more light being let in the factory. The amount of LUX for both will be enough to study the drawings without causing problems to the users. The roof windows may take longer to payback in the short term but will ultimately save money in the long term.

 	Roof windows are not limited to a small area of the factory compared to the side windows which are limited to only areas close to the outside of the building along with only affecting the sections which are facing the sun. The roof windows are will face the sun and light up most of the factory area saving more money a year along with making the business more eco friendly.

 	Side windows are easier to install and cheaper but a quick fix is often the worst solution in the long-term for any business. With this comparison it is easy to suggest that roof windows would be the optimal choice saving the optimal amount of energy, money and environment. 




3.7    Improving Current Lighting
 		As briefly discussed above all lighting has been converted to LED except the headlamps attached to machines. If energy management is to be done correctly changing all these lights to LEDs will create a massive difference throughout the factory as these lights are on 24 hours a day throughout the working week.

 		These lights are incandescent lights which create a large amount of infrared light which is not detectable by the human eye. The main drawback of infrared light is the light creates large amounts of heat which wastes most of the electricity being used. LEDs on the other hand are mealy diodes which create nearly negligible amounts of infrared light. This makes them the best energy saving light.

 		As shown above in previous calculations the amount of money saved by switching the main lights to LEDs saved £800 a year and these lights would also perform the same saving at least £100 a year. These are easy to install and would cost only £50 to replace all the machine lights currently using incandescent lights. These will payback themselves within the same year of installation. 

4. Conclusion
 	The amount of energy which can be saved has only been touched upon through this report and mealy one idea from the ones which have been proposed would save energy but the optimum savings would come from combining all three ideas at once. The conversion of all the lights on the machines is the easiest and best solution if one must be chosen and will save a lot of money in the short term.

  	The windows will have a steep upfront cost but saves a lot more money compared to the LEDs with the roof windows yielding the best savings per year. The roof windows will allow for machine operators to continue machining without overhead lights but lamps are still necessary to see any parts which are obstructed in any way.

 	The best results will come from roof windows and LED conversion for lamp lighting yielding a total saving of £296 a year. 	

5. Evaluation
 	A lot of extra information was uncovered to which helped compile this report. More References accommodated with more research would be beneficial to improve the points made during this report. Information I was unaware of has come to light which can greatly help the company I work for.

 	I was happy with the final outcome of the report and presentation which accomplished the goals I set out to achieve namely saving energy for the company along with saving money and the environment.
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