30th October, 2018
Energy Efficiency In Buildings Report                
Introduction
This report was carried out on the UWTSD Swansea Business Campus found on the Swansea High Street, to assess how their energy is being consumed in various rooms/parts of the building and at what rate.
On my visit I assessed two rooms on the second floor in order to gather my data.
The end result for this report is to be able to identify the various ways in which this building and based on that how other buildings today consume energy such as using electricity, gas or fuel and at what rate, then how to present that information. Further to this is to show how buildings can save power through environmentally friendly devices/equipment and how to possible earn from that.
Take note that this assessment I carried out was done in a small period of time to do such a task and for an accurate report more time and a bigger team possibly is needed in the future.
Methodology
The equipment I used to carry out my assessment was the following: Tape measure, laser meter, thermal camera and a compass.
The first thing I carried out while assessing these rooms was to measure the area of the rooms. I done this using a laser meter to work out the length and width of the room. I check measured it with a tape to ensure the measurements given by the laser meter were correct given me knowledge its caller rated and working. Once happy with the measurements I times them together given me the square meterage of the entire room. I need this because once times with the height of the room also using the laser meter will give me the volume of the room. This is handy as it gives us an understanding if it will need a greater heating system than smaller rooms or how long it would take to heat the whole room up, which is important to know when working out how energy is used In this building.
Next I counted the amount of windows in each room and checked what type of glazing they were for energy saving purposes. I also account for all the radiators and lights in the room and counted up the plug sockets for possible output devices could be plugged in. I also logged the current room temperature. I checked to see if any ventilation systems were in place which in one room there was which was just a went on a window.
I then itemised all electrical equipment in the rooms such as desktops, monitors and other devices with the make and model numbers in order to check later the power output per hour per device.
The final part of assessing each room was using a thermal camera because as M.Rouse, (2011) stats all objects have heat which emits on an infrared level due to their temperature which thermal cameras pick up and display for us to see. This is able to tell us what electrical devices are active or being used occasionally which helps us understand the amount of power certain equipment is consuming. In order for this to work I had to scale the thermal cameras gauge between around 15degrees C and 20degrees C, this is because temperatures inside are more relative to one and other than temperatures ones outside. I also used it to try and find any faulty cables which would need replacing to stop excess energy being wasted. Cold patches in rooms can be discovered which indicates cold bridges which is where condensation builds up easily creating moisture in rooms due to damp areas. The main purpose of it was to find any heat loss with in rooms which could be identified by high temperatures around window seals for example, however this is better checked outside to see if the building’s façade is appearing bright red in places on the camera to tell where heat is being lost. The problem I encountered unfortunately was that due to the suns light hitting the façade I couldn’t get a good reading as the façade was hot from the sun, obstructing any heat loss I would have been able to identify on the South-West façade. 

Findings from assessed rooms

Room: AS218
	Area 
	11.90 x 5.52 = 65.69m2

	Volume
	65.69 x 2.44 = 160.28m2

	No. of windows
	16 (8 Open)

	No. of doors
	1

	External wall thickness
	2m

	Partition wall thickness
	120mm

	No. of radiators
	4

	List of electronic equipment
	46 x Plug outlets
1 x Printer 
29 x Desktops
29 x Monitors
1 x Smart Board
18 x Panel Lights





Room: AS228
	Area 
	16.25 x 6.04 = 98.15m2

	Volume
	98.15 x 2.44 = 239.49m3

	No. of windows
	None

	No. of doors
	2

	External wall thickness
	N/A

	Partition wall thickness
	120mm

	No. of radiators
	1

	List of electronic equipment
	3 x Plug outlets
1 x Desktops
1 x Monitors
1 x Smart Board
19 x Panel Lights
2 x LG Tv’s 






iiyama ProLite B22835HS-B3 monitors run at 32kWh/annum,(iiyama 2017). Based on these monitors used in the University’s rooms I assessed which are always on through out the day, 30 monitors would be running at a approximate 960kWh/annum.
Dell Optiplex 7010 desktops run at 214.40kWh (Dell 2012). The two rooms at the University had a total of 30 of these desktops resulting in them running at approximately 6’432kWh/annum
2 LG televisions were in use in room AS228 however I am unable to find the exact model but for a LG television of a similar size has a On-power consumption of 33kWh/annum (Currys PC World 2018). 
Unsure on what exact type of panel lights have been used I have had a research online and was finding that panel lights on a whole are on a rough On-power consumption of 40W bringing the estimated power consumption to 1’480W.
All of the above electronic equipment use electricity as a power supply which is the major source of power in this university, however there are a few radiators which would use oil most likely unless they are convection heaters. 
Using the thermal camera I found that the majority of the computers in these rooms where red hot indicating active use, meaning they are in fact in use throughout the day which shows they are consuming electricity. Once I checked the rooms from exterior windows and internal windows there were no sign of any extreme heat loss of any kind which is a good sign. Radiators in each room were also in use shown by the increased level of temperature displayed on the thermal camera. This tells me that the oil is also a part of the universities fuel supply.


Conclusion
Based on the information I have managed to gather from my on site investigation of these two rooms at the business campus I can say that electricity as a fuel source is the biggest contributor with oil also being used to a certain amount. If I had complete day with a big team of assessors or a week by my self I could carry out a more detailed assessment of the entire building giving a complete building energy requirement kWh/annum and ill be able to see how much water is being used and possible saved with self  flushing rain water toilets and any other power source requirements the campus has in use.
[bookmark: _GoBack]The buildings envelope based on what I could see from the thermal camera works as it schooled and maintains the inside heat by containing it without any heat loss. The one Façade I couldn’t read due to the suns interfering is the only one I’m unsure on, this is however solved by either assessing it again early morning or in the night once the buildings contained heat from thermal mass has been released in to the air again.
If already not implemented this campus could introduce solar photovoltaic panels like the Swansea university campus has done in SA1 on the marine. This will help generate a giant amount of power which will be far more economical friendly as less energy will be needed from the grid, also it would save the university in the long run as you’ll be saving money on the energy bill due to less electric required. Then on top of that the government will provide payment through the incentive plan they have in place which is when they pay you per kWh the solar photovoltaic produce. This means the university will be earning money on top of saving money resulting in a major saving. 
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