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Energy Efficiency in Buildings
Location - UWTSD Business School, Swansea, SA1 1NE

1.0 - Introduction
Buildings in the UK are a huge consumer of energy and need to reduce emissions if we are ever to meet ambitious carbon reduction targets. The aim of this report is to identify the different ways energy is consumed within two rooms of the building. All elements of the building were identified as well as the design and fabrics used. The report also includes information on the services, facilities, equipment and consumables. All the information will be presented in a clear and concise format and will help to show how energy efficient the building is. I have tried to include as much information on the building as possible but there are some assumptions which are clearly identified.

2.0 - Methodology
On arrival at the building, time was taken to look at the full building envelope taking particular note of the external façade. The external skin of the building is predominantly aluminium cladded panels, fixed onto a type of metal framed system. The diagram in Fig. 1 shows a 3D section of a metal clad system with an insulated cavity. It was difficult to know for sure but because of the time of construction there would be some sort of insulation either behind the cladding or in the cavity. After a discussion with the onsite janitor it was decided the main structure was constructed from brick/block walls with a steel frame. 
Two rooms were chosen at random, one on the 3rd  floor(AS305) used as a tutorial room which is occupied 27 hours a week during term time and one on the 4th floor(AS3K1) used as a staff kitchen(usage unknown). Although the rooms had very different uses they were given exactly the same level of regard for the investigation. Information was obtained via onsite staff as to when the tutorial room (AS305) was in use. As shown in Table 1 during Monday-Friday the room was occupied for 27 hours. As for the kitchen (AS3K1) there was no way to determine the amount of use the kitchen would receive from one hour to the next.  
The rooms and certain building elements were measured using the laser meter and tape measure. Photographs were taken of the different services and their locations were recorded. The thermal camera was also used to view the external façade and certain areas of the rooms were photographed. Areas where any potential thermal bridging or damp could penetrate were looked at. The primary building elements were then identified along with the knowledge or assumptions of what materials were used. On examination of the external walls it was noticed that some of the windows were recessed back 1300 mm deep, it was assumed that this was a cosmetic feature as opposed to any structural function. The true reveal was discovered at the corner window 350 mm deep, which would lead you to assume the building fabric was brick or block construction. The windows are fixed to the first layer of masonry followed by a second layer on the inside with painted plasterboard inner skin. The primary function of the external cladding would be weather protection and the choice of aluminium would be purely cosmetic as any other weather-proof finish could have been applied. 
As discussed earlier there would have been some kind of insulation within the external wall helping the building to contain some of its thermal mass. It was determined that the internal walls were hollow but the materials for the stud partitions can only be assumed, being either timber or metal stud with painted plasterboard finish (see Fig. 2). Insulation should have been used in the stud according to Building Regulations of the time but again we could only assume. 
To inspect the floor materials a ceiling tile was removed and it was discovered the floors were a concreted floor slab in a waffle design. Waffle slab is a reinforced concrete floor containing square grids (see Fig. 3). During construction of the floors it is assumed that insulation was installed, screed and given a carpet finish. The suspended ceiling tile grid system would have been predominantly there for aesthetics, to hide the slab but the ceiling tiles do hold some thermal insulation as well as good acoustic properties. The diagram in Fig.4 shows a typical suspended ceiling tile system. 
On inspection of the windows, it was discovered they were double glazed metal framed units. The doors were standard fire doors with fire rated glass and intumescent seals. The building elements described were the same in both rooms surveyed, the only differences were the electrical and heating/ventilation services shown in tables 2 to 5.

3.0 - Results
Room 1 Dimensions: Length 8710 mm x width 5700 mm x height 2560 mm (100mm suspended)
Room 2 Dimensions: Length 6420 mm x width 3050 mm x height 2620 mm (100 mm suspended)

Table 1 – Weekly timetable (Room 2)
[image: C:\Users\1808368\Pictures\graph.png]
*Graph sourced from https://nces.ed.gov/nceskids/createagraph/default.aspx?ID=bd655347427a4403b2541bfd5404ac7b

Table 2 – Building elements (Rooms 1 & 2)
	ELEMENT
	MATERIAL/DESIGN
	FUNCTION 

	External Walls
(350mm reveal)
 
 
	Aluminium Clad, brick/block (assumed), painted Plasterboard finish.
	Structural support.
Water and fire resistant.
Heat and sound insulated.

	Internal Walls
(70mm stud)
 
 
 
	Painted plasterboard fixed to 50mm metal/timber stud with insulated cavity.
	Fire resistant. 
Heat and sound insulated.

	Floor 
(50mm minimum)
 
 
 
	Pre cast concrete floor slab (Waffle design).
Floor insulation (assumed).
Screed (assumed).
Carpeted floor finish. 
	Structural support.
Fire resistant.
Heat and sound insulated.

	Roof/ceiling 
(100mm void)
 
 
	Aluminium framed suspended ceiling tile system with insulated ceiling tile/board.
 
 
 
 
	Athletically pleasing. 
Fire resistant.
Heat and sound insulated.
 
 
 
 
 
 
 

	Doors
(1981 x 838 x 35mm)
 
 
	Solid timber door with fire rated glass and intumescent seals.
	Entrance/exit to room.
Privacy and safety.
Fire and smoke resistant.
Heat and sound insulated.

	Windows
(1200 x 600mm)
	Metal frame double glazed.
Room 1 = 12 individual units (6 manual horizontally opening with internal restrictors and over-head trickle vents).
Room 2 = 2 individual units (1 manual horizontally opening with internal restrictors and over-head trickle vents).

	To allow natural light into the room.
Heat and sound insulated.
To provide natural ventilation.
To provide natural contact with the outside.
 


 

Table 3 – Building services (Room 1)
	HEATING AND NATURAL VENTILATION
	APLLIANCE TYPE  
	LOCATION

	Radiators - fed from hot water calorifiers powered by Gas boiler(assumed)
	800 mm x 450 mm single panel with convection fins (x 3).
*No TRV control.
	Below 3 main windows on external wall.

	Natural ventilation
	1200 mm x 600 mm manual opening windows with overhead trickle vents (x 3).
	External wall.





Table 4 – Building services (Room 2)
	HEATING AND NATURAL VENTILATION
	APLLIANCE TYPE  
	LOCATION

	Radiators
	800 mm x 450 mm single panel with convection fins (x 1).
*No TRV control.
	Below main windows on external wall.

	Natural ventilation
	1200 mm x 600 mm manual opening windows with overhead trickle vents (x 1).
	External wall.



Table 5 - Electrical services (Room 1)
	SERVICE 
	APPLIANCE TYPE 
	CAPACITY
	LENGTH OF USE
	AVERAGE MONTHLY kWh CONSUMPTION

	Lighting 
	600 mm X 600 mm square L.E.D panel lighting units (x 11).
	36 Watts
	27 hours per week
	Not known

	Sockets 
	Double sockets (x 12).
	13 Amp
	Not known
	Not known

	I.T Equipment
	DELL P.C 

	250 Watts
	27 hours per week
	*202.5 kWh

	
	NEC Projector
	265 Watts
	27 hours per week
	*214.65 kWh


*Consumption figures sourced form rapidtables.com

Table 6 – Electrical services (Room 2)
	SERVICE 
	APPLIANCE TYPE 
	CAPACITY
	LENGTH OF USE
	AVERAGE MONTHLY kWh CONSUMPTION

	Lighting 
	600 mm X 600 mm square L.E.D panel lighting units (x 3).
	36 Watts
	Not known
	Not known

	Sockets 
	Double (x 1)             Single ( x 4)
	13 Amp
	Not known
	Not known

	Un-switched fuse spur
	Microwave oven. Model MM08
	700 Watts
	Not known
	*20 kWh

	Un-switched fuse spur
	Indesit Fridge. Model TLAA10
	83 Watts 
	365 days - continuously
	*54 kWh

	Un-switched fuse spur
	Sainsbury’s cordless kettle. Model 594114
	2200 Watts
	Not known
	*12 kWh

	Un-switched fuse spur
	Tesco toaster. Model NL1
	870 Watts
	Not known
	*3 kWh


*Consumption figures sourced from sheridanelectric.coop

4.0 – Conclusion
During this investigation it was important to obtain as much information as possible on the building and the two dedicated rooms. In the time allocated and with the resources available the information was collected and the data added to various tables. It would have been useful to have had access to the Health and Safety file on site or if there was any information available on line but unfortunately we had to base the findings on mainly visual inspections. The information that was not known was given clear and educated assumptions. It was very difficult to agree on exactly which materials were used during construction. The materials that could be seen were recorded confidently but the materials that were not visible were recorded as assumptions. The data needed for the usage of electrical services and devices could not be obtained. It would require a type of sensor and recording device to store the information for analysis. The only information that could be recorded was the appliance detail and output levels. 
For this report and its findings there have been a lot of assumptions made. Based on this we have assumed there was cavity wall insulation, floor insulation and internal stud wall insulation. The pictures taken from the thermal imaging camera show no condensation, thermal bridging or leaking anywhere within the two rooms. In Fig. 7 the thermal camera shows the L.E.D panel lighting and also shows there is very little difference in temperature between the walls and ceiling. This photo is therefore evidence to back up the assumption that there is insulation properties in both the walls and ceiling tiles. The L.E.D lighting in both rooms were controlled via a PIR sensor in the middle of the room, meaning they were only in use when the room was occupied. The other electrical services either were turned off or on standby except the fridge, which for obvious reasons remained on constantly.  Other than the windows there were no signs of any internal ventilation. The heating system would benefit from some basic maintenance, as seen evidently in Fig. 7 one of the three radiators is faulty. There were no Thermostatic controls on the radiators (TMV) nor were there any temperature controls within the room. Although not all of the information mentioned in this report was reliable it was still recorded and best efforts were made to source external information on the building.


5.0 - Appendix
	PHOTO/DIAGRAM

	
*Typical metal clad design with insulated cavity.
https://proteusfacades.com/technical/rainscreen-cladding/
FIG. 1

	[image: internal stud partition]          
*Typical insulated internal stud partition, fixed to concrete slab.
https://www.knaufplasterboard.com.au/uploads/KSW-S22-04E.jpg
FIG. 2

	[image: Inline image OWAPstImg228816]
*Photo taken of ceiling void
FIG. 3

	[image: Acoustic3]
*Typical suspended ceiling tile system.
https://i1.wp.com/plysaleskenya.com/images/Products/Suspended_Ceiling/Acoustic3.jpg?resize=696%2C426
FIG. 4

	[image: intumescent fire door]
*Photo taken of fire door.
FIG. 5

	[image: window]
*Photo taken of opening window.
FIG. 6

	[image: C:\Users\1808368\AppData\Local\Microsoft\Windows\INetCache\IE\A3J2DDCH\IV_00122.BMT]
*Image taken from thermal imaging camera.
FIG. 7

	[image: C:\Users\1808368\AppData\Local\Microsoft\Windows\INetCache\Content.Word\IV_00121.BMT]
*Image taken from thermal imaging camera.
FIG. 8
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