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Question 1
To implement an energy monitoring and targeting system it would be beneficial to undertake an energy audit. An energy audit typically undertakes a walkthrough of the site as the first fundamental step to observe areas of excessive energy consumption. A walkthrough observes where and how much energy is consumed and the human behaviour surrounding equipment’s use. It will then approximate a value which can be compared to its current energy use.  A detailed energy audit would locate areas of concern, producing realistic targets to strive for. 
Alucasts have already incorporated monitoring into the electric furnaces using sub-metering to determine their energy consumption. To further determine the consumption of the site as a whole, additional monitors would have to placed in all areas of the site to determine areas of higher consumption. These areas or equipment of concern include the gas furnaces which do not have any form system to track the rate at which then consume energy. However, good working policy and training must be introduced as the current sub-metering of the electric furnaces has been neglected. In order to effectively determine the energy consumption of the site, it would have to be routinely carried out at specific times of day regularly to obtain reliable and accurate figures. 
The behaviour of the employees regarding energy usage around site must be enforced. Compared to the energy demand of the furnaces, simple etiquette such as switching lights off should be required. Most energy consumption is down to human behaviour and these actions of prompting awareness could have a snowball effect with employees being aware of energy consumption throughout more energy demanding processes. However, it should be ensured than health and safety should not be compromised to reduced energy consumption. The necessary lighting should be provided for the working activity and to not breach health and safety concerns. 
To effectively set targets, Alucasts should examine their own energy consumption against that of previous years. If energy has increased, can it be accounted for by increased productivity or another significant factor prompting its increase? If it cannot be account for the use of metering can be further validated to locate areas exceeding necessary energy consumption. Alucasts can also set targets based of the comparison to other companies of similar sizes and function. Using a performance indicator, it can determine a value based of the energy used per m2, evaluating their own energy consumption in relation to the energy consumption of their competitors. 
The simplest action that can taken place is to search for a cheaper alternative energy supplier. Currently Alucasts purchases their electricity and gas through a trade association agreement and preferential rates, however, searching for cheaper providers is simple and non-time-consuming process with the ability of saving large amounts of money when dealing with large consumptions rates. 
Regular maintenance is necessary in reducing energy consumption. Wastage is the easiest area to increase energy efficiency. As shown by the data given, the air compressor has a leakage rate of 47%. Compressed air is a highly energy demanding process and with such a large leakage rate it is inefficient and losing energy. Maintenance that would replace of fix the leakage would increase its efficiency. Maintenance does present financial cost; However, the cost of the compressed air leakage would justify the cost of maintaining the pipes. The air compressor and many of the luminaires are 10 and 20 years old respectively. Due to their age, newer models may present more efficient energy consumption rates. The payback time for the new equipment and recurring maintenance costs must be considered to determine the most practical solution whether to continue to use current equipment and maintain it or seek newer equipment. 
When considering sub-metering, maintenance and the replacement of equipment it should be acknowledged that downtime will occur to perform these activities. The repercussions neglecting these should also be acknowledged. Maintenance may prove costly, but the complete failure of air compressor could result in more downtime and financial loss.

Question 2
A)
177kw x 6 furnaces x 5 occurrences a day x 5 days x 50 weeks = 1327500 kwh
113kw x 6 x 5 x 50 = 169500 kwh
39kw x 4 days x 50 = 7800 kwh
134kw x 50 = 6700 kwh
1327500 + 169500 + 7800 + 6700 = 1511500 kwh
B)
1511500 kwh x £0.092 = £139,058

c)
Each morning the furnace is heated from 600˚C to 720˚C. It is given from 5 am to 8am to heat to this temperature. The time taken for the 120˚C increase should be determined to calculate the latest time the furnace can be increases to resume work at 8am 
To reduce the annual energy costs produced by the electric furnaces a study should be taken to determine the energy and time required to bring the cold alloy up to the 720˚C. From this it could be found whether continuously heating the alloy molten at 600˚C during weekends and overnight is viable compared to turning it off and turning it on the day before starting up again saving energy over the time the furnace is spent not in use. 
Research can be undertaken to determine whether the metal alloy need to be raised to 720˚C. If the maximum temperature can be reduced and does not compromise on the quality of the product the change in temperature would be less and therefore less energy consumed to raise the temperature every morning. 
A change in shift patterns could increase the efficiency of the furnaces. If the shift patterns allowed work to be carried out continuously over a 24 period ,all of the energy used to keep the alloy molten would be useful and shorten the 5 working days to 4, enabling the furnaces to be shut off when not being used before firing back up before presuming working again days later. 
Increases insulation could aid in the furnaces efficient. Additional insulation would allow the energy imputed into the molten alloy to retain its energy for longer. Thus, requiring less energy overall to maintain the molten alloy.
The excess heat that escapes the furnaces could be used for space heating.  Gas is currently being used for space heating in the offices, workshop and finishing area. By using a combined heat and power system the wasted energy could be used to replace the existing system to heat these facilities around the site. 
Since these furnaces are powered by electricity it would be beneficial to incorporate some form or renewable energy generation technology. Doing so would produces not only more sustainable energy but also at a reduced annual cost at the expense of a single capital payment which would payback over several years. 
Question 3 
a)
12 double fittings= 24 
24 x 85w = 2040w
20 x 95w = 1900w
4 x 125 = 500
[bookmark: _GoBack]2040 + 1900 + 500 = 4440w = 4.44kw
4.44kw x 10 hours a day x 5 days x 50 weeks = 11100kwh
11100kwh x £0.092 = £1021.2
b)
Firstly, the company should assess whether if the processes require compressed air. Compressed air is highly energy demanding and therefore other processes should be used where appropriate.
Due to the difference in pressure requirements of the two tasks, 2-3 bar and 7-8 bar, a pressure regulator would be more efficient as it would vary the load. Depending in the duration of the 7-8 bar load, it could justify a second air compressor solely for the purpose of that task to reduce wastage.
The location of the two items should be in close proximity to the air compressor. This limits the length of pipes the air flows through, reducing maintenance costs and leakage. Longer pipes and especially pipes than have to pass through external walls to reach additional buildings can build up moisture from the difference in temperature which can prove damaging to the pipes. Increased length of pipe can lead to a reduction in pressure output. 
To increase efficiency the air compressor should undergo more maintenance checks. Currently it is serviced every 6 months but is 10 years old and presented with a high leakage rate of 47%. Since it has high a leakage rate, receivers and drain taps to reduce further damage to the pipes as well as using leak detection to establish the locations of wastage. 
A new more efficient air compressor could be implemented to increase the overall efficiency. However, this should be considered against maintenance and payback of a new compressor and the downtime installing a new compressor would have and its impact on productivity. 
To increase the efficiency of the air compressor they should make use of the wasted energy. The heat produced by the air compressor should be used be used as part of a combined heat and power system to use the heat produced by the air compressor for space heating, utilising the wasted energy as well as decreasing expenditure on other energy sources to produce heating. 
 
