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Introduction 
The energy efficiency in buildings has always been an important aspect in the building and construction industry. Energy efficiency defines how well buildings, whether domestic or commercial are constructed and how beneficial they are to the environment. An important role for a building envelop is to withstand different weather conditions, but not only that, also to maintain the level of comfort within the building. Another aspect that is important is the energy efficiency of a building and the level of carbon emissions produced from the buildings appliances, electrics, etc. Two rooms in the Swansea Metropolitan Business campus will be surveyed to identifying the various electrical appliances and uses for those specific rooms. The two rooms measured and surveyed are on the second floor of the business campus building. The aim of this report is to collect the data relevant and use the data to produce a carbon emission computation on the energy consumption and how much CO2 is produced from the selected rooms. 
Methodology 
A survey was carried out on each room collecting the data required to complete the energy efficiency report on both rooms in the Swansea Metropolitan business campus. The requirements for the survey include measuring the floor space of both rooms. Taking measurements of the different component of each room and accounting for the energy consumption from the electrical appliances used in both floor spaces of the building. Upon arrival to the campus the first room AS 218 which was on the second floor was surveyed. Room AS 218 is a computer lab used on a daily basis and holds various electrical equipment. The data collection for this particular room was different to the other room also on the second floor reason being, the size difference in rooms.
A visual survey of the room was carried out before collecting any data to look at the environment and pinpoint the different aspects of the room. When collecting the data had  to take into account all the electrical appliances, which were the double plugin sockets, lights, projector, printer and speaker’s. Then looked at the physical appearance of the rooms envelop, walls, windows, door and materials used. The lights in the room were LED with automatic sensors and were imbedded in with the Armstrong ceiling. It was difficult task to identify the lights in the room, but with further research identified the lights to be LED’s. To survey past the Armstrong ceiling tiles they had to be lifted up to survey see how the suspended ceiling was constructed. The ceiling was a solid waffle grid cast in-situ reinforced ceiling and had a roughcast render finish. The waffle grid cast in-situ reinforced ceiling was in the two rooms surveyed and assuming the same ceiling would be throughout the whole building.   
The room had 3 stud walls and 1 solid exterior wall which had 4 double glazing windows imbedded in it. Measurements of the windows were taken and a general inspection of the cill’s and fabricated metal frames on the windows, which appeared to be in sound condition were all inspected. By inspecting and looking at the exterior wall in the computer lab a guess would have to be made on how the cross section of the wall is constructed. The room had a ventilation system fitted to the windows assuming the wall has been constructed without ventilation. Measured out the room’s length, height and width using the appropriate instrumentation. The measurements can be found in Appendix A. Three different instruments that were used to complete the data collection in the computer lab were a tape measure, a thermal imaging camera and a digital laser measure. The instruments were calibrated to the appropriate settings in order to obtain accurate readings. 
The computer lab has 1 door allow to gain access in and out of the room. The door used in the computer lab is a 60 minutes fire resistant door. The floor in the room was a pre-cast concrete floor that extended throughout the whole building. The room has 4 single panel radiators spread out evenly. Measurements of the radiators were taken using a tape measure and were inspected. The radiators appeared to be TRV controlled as they didn’t have heat regulators on all 4 of them. All the elements above can be found in Appendix B.
The second room surveyed was the AS 2k1 which was the kitchen also on the second floor of the business campus. The space is used by the university students and also used by the lecturers. After carrying out a survey an assumption was made that the room wasn’t frequently used. Surveyed the room using the same exact methods used when surveying the computer lab. The kitchen is a much smaller space compared to the computer lab, so less time was spent surveying the room. Took into account all the electrical appliances that were in the room which can be found in Appendix D. Measured the height, width and the length of the room using the exact same techniques and instruments used in the computer lab survey. These measurements can be found in Appendix C. 
 The floor in the kitchen was also a pre-cast concrete floor. The kitchen only has 1 window opening as it’s considerably smaller than the previous room surveyed. There 2 doors in the kitchen, one allows to gain access into the kitchen and the other door hides electrical services running through the building. The door containing the services is located on the right side next to the window. The original floor plans for both rooms can be found in Appendix F. 
The LED light strip is one of two sources of light in the kitchen. The LED light hangs in the center of the kitchen suspended from the Armstrong ceiling tiles. Past the Armstrong ceiling tiles is the waffle grid cast in-situ reinforced concrete ceiling which runs throughout the whole building. Images of the waffle grid ceiling can be found in Appendix E. 
Thermal Imaging
A thermal imaging camera was used inside and outside the building to visualise the heat loss and defects that can be identified within the business campus. A thermal imaging camera improves visibility to a high standard, which improves a survey making it more accurate. The camera was used to visualise the heat loss and find out if there was any condensation within the walls in both rooms. The computer lab having various electrical equipment adding to the warm environment proved difficult in obtaining high quality thermal images. From the images taken the room appeared to be in sound condition and well insulated. The thermal images from the kitchen appeared to show condensation below the window cill lintel. The rest of the thermal images show well insulated rooms and the heat produced by the electrical equipment and also the electrical wires and hot water pipes. The thermal images can be found in Appendix G.
Conclusion
The report identifies the different components of each room using surveying techniques and the appropriate instrumentation to collect the relevant data for the report. The data collected from both rooms can be analysed and used to produce an energy efficiency report. With the survey of the computer lab and kitchen date was collected in order to produce an energy efficiency report. The energy efficiency report would indicate how much CO2 is emitted from the building and also how much energy is consumed from the buildings use. The rooms are occupied with various electrical equipment which are used on a daily basis consuming a large amount of energy and contributing to the emissions produced. The report would be beneficial for future alterations to the building and also in minimising the carbon footprint emitted from the buildings envelop. The number of buildings being constructed is rising each year, which means energy consumption and CO2 level are rising rapidly. With this survey and having identified the defects in the rooms surveyed, the data collected provides relevant information to produce a carbon emission computation. Access to certain areas of the building were restricted and therefore was not able to gain access to visualise the spaces and carry out a survey. 
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Appendices  

Appendix A - Computer Lab Details
	General 
	Room AS 218
	2nd Floor Computer Lab 

	
	Location
	Swansea Business Campus (UWTSD, High St, Swansea SA1 1NE

	
	Floor Area 
	L*W 
11.9 m
5.42 m 

	
	Room Height 
	H
2.62 m 




Appendix B - Computer Lab Survey
	Element Type
	Description 
	Voltage/Watts

	Suspended Ceiling/Ceiling
	· Armstrong ceiling tiles 
· Waffle grid cast in-situ reinforced concrete ceiling
	n/a

	Windows
	4x2400 double glazing pre-fabricated windows with metal frames 
	n/a


	Walls 
	3 stud walls plus 1 exterior solid wall
	n/a

	Floor
	Pre-cast concrete floors throughout the building
	n/a

	Electrical Appliances 
	· 37 double power sockets 
· 29 computers 
· 1 projector 
· 1 printer
· 2 speakers 
	· 37x26 amp per double socket producing 230V/5980W
· 29x230V-240V/250W 230V/170W
· 220V-240V/880W - 960W

	Doors 
	1x 54 mm thickness fire door (60 minutes) 
	n/a

	Ventilation 
	2 x window mounted extractor fans
	n/a

	Heating System
	4 single panel radiators (600x450) TRV controlled
	n/a

	Lights
	LED lights
	n/a

	Building Services 
	Not accessible 
	n/a





Appendix C - Kitchen Details
	General 
	Room AS 2K1
	2nd Floor Kitchen

	
	Location
	Swansea Business Campus (UWTSD, High St, Swansea SA1 1NE

	
	Floor Area 
	L*W 
6.37 m
3.15 m 

	
	Room Height 
	H
2.85 m 




Appendix D - Kitchen Survey 
	Element Type 
	Description
	Voltage/Watts

	Suspended Ceiling/Ceiling
	· Armstrong ceiling tiles 
· Waffle grid cast in-situ reinforced concrete ceiling
	n/a

	Windows
	1 opening 1200x1500 double glazing pre-fabricated windows with metal frames. Reveal 350
	n/a

	Walls 
	3 stud walls plus 1 exterior solid wall
	n/a

	Floor
	Pre-cast concrete floors throughout the building
	n/a

	Electrical Appliances 
	· 1 water heater 
· 4 single power sockets and 1 double power socket
· fire alarm panel/sounder
· 4 fuse switches sockets 
· 1 fridge
· 1 microwave
· 2 kettles
· 1 toaster
	· 220-240V/2000-24000W
· 4x230V/2990W - 230V/5980W
· 230V/2.5W 
· n/a
· n/a
· 230-240V/650-700W
· 2x 220-240V/1850-2200W
· 220-240V/730-870W

	Doors 
	1x 54 mm thickness fire door (60 minutes) 
	n/a

	Ventilation 
	Single air vent in the kitchen
	n/a

	Heating System
	Single panel radiator (800x450) no TRV
	n/a

	Lights
	1x LED light strip L, 1.5 m 
	240V/45W

	Building Services 
	Not accessible 
	n/a




Appendix E - Survey Photographs
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Appendix F - Floor Plans[image: ][image: ] 






AS 218 Computer lab                                              AS 2k1 Kitchen
                                                            
Appendix G – Computer Lab Thermal Images 
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Appendix H – Kitchen Thermal Images
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