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Management of Sustainable Construction 
· Option 2 (Quantity Surveying)

Total energy consumption – 1233 kWh/m2
Lighting – 148 kWh/m2
Heating and hot water – 752 kWh/m2
Appliances and others – 333 kWh/m2 
(Table is after improvements and amendments given by Juan after a discussion) (numbers have been amended AGAIN by tutor night before submission, do not have time to use those figures so have continued with ones below). 
	
	Lighting
	Heating and hot water
	Appliances

	1
	31
	752
	333

	2
	148
	428
	333

	3
	0
	655
	0

	2 + 3
	0
	158
	0



Change all lighting to LED – 
By looking at the plans of the house I worked out how many rooms are on each floor and assumed that each of the rooms will have one lightbulb.
Basement – 5 rooms
Ground floor – 7 rooms
First floor – 14 rooms
I went on to the ‘Screwfix’ website and found a ‘Phillips G4 capsuled LED lightbulb 195lm 2w 12v’ for the price of £4.39.
I was then able to calculate the costs of changing the lightbulbs in each room.
Basement – 5 x £4.39 = £21.95
Ground floor – 7 x £4.39 = £30.73
First floor – 14 x £4.39 = £61.46
Total cost of changing all lighting to LED = £21.95 + £30.73 + £61.46 = £114.14
This is the total price I came up with to change all the lighting to LED.
£114.14
Improving insulation of cavity walls and ceiling – 
Because I was unable to access the CAD drawings for this assignment it resulted in me scaling from the plan and section drawings provided at the 1/100 scale stated.
These are the figures in which I came out with;
Basement – 14.5m x 10.2m
Ground floor – 14.5m x 10.2m
First floor – 11.8m x 9m
Roof – 13.5m x 10.7m
Now to work out how much cavity insulation I would need I scaled off the ‘left facade’ drawing and the ‘front façade’ drawing where I came out with a height of 8.2m and a width of 11.8m for the left and right façades and a height of 8.2m and a width of 9m for the front and back facades.
So, the calculation that I did was;
8.2m x 11.8m = 96.76m2 
[bookmark: _Hlk32327892]As the only book I could get my hands on was the 2019 version of the ‘SPONS architects’ and builders’ price book’ then the prices I have accumulated are actually a year out of date.
I found a page on insulation which stated - Crown Ditherm cavity slab 37 (thermal conductivity 0.0037 W/mk) glass fibre bat which can be used as full or partial cavity fill, including cutting and fitting around wall ties and retaining discs (100mm thick). This was £7.98m2.
[I scaled the cavity on the drawings provided and measure it at 300mm so I assumed this was 100mm inside skin, 100mm cavity and 100mm outside skin. I decided to price up for a full cavity]. Although I have done this, I would assume that you would need cavity fill pumped in but I am unable to find a price. Either that or fixed to the inside skin or outer skin.
96.76m2 x £7.98m2 =£772.14 
£772.14 x 2 = £1544.28 (this is the price for the left and right gables to be filled with cavity insulation).
Then to work out the front and back facades to be filled with cavity insulation I did;
8.2m2 x 9m2 = 73.8m2
73.8m2 x £7.98m2 =£588.92 x 2 = £1177.84 [front and back]
[bookmark: _Hlk32332796]Then - £1177.84 + £1544.28 = £2722.12
This is the final price I came up with for changing the cavity insulation;
£2722.12
My next task was to improve the insulation in the roof space. Again, I scaled off the drawings provided and came up with a measurement of 13.5m width and 10.7m length.
So, this time the calculation that I did was;
13.5m x 10.7m = 144.45m2
Then I looked at the 2019 version of the ‘SPONS architects’ and builders’ price book’ and found a page which stated – Loft – glass fibre roll, crown loft roll 44 (thermal conductivity 0.044 W/mk) 200mm thick. This gave me a price of £4.70m2  for the labour and the material.
[bookmark: _Hlk32329440]All I did then was – 144.45m2 x £4.70m2 = £678.92
This is the final price I came up with for improving the ceiling insulation.
£678.92
Change heating and hot water system to combined gas and PV panels – 
For this task again I looked in the 2019 ‘SPONS architects’ and builders’ pricing book’ and the only things I found relating to PV Panels was a ‘Solar PV system – solar water heating including collectors; dual coil cylinders; pump; controller and the price for this was £900.00m2. I am assuming this would be just to improve the hot water system.
Then to change and improve with PV Panels I found ‘Solar power including 4 kWp monocrystalline solar modules (12 x 185 Wp) on a roof mounting kit; certified inverter; DC and AC isolation switches and connection to the grid and certification which gave a price of £7800.
So therefore, what I understand is that the final price for changing and improving the hot water systems would be;
£900.00m2  + £7800 = £8700.00









Current cost of energy consumption per year, and the expected savings with each intervention, separately and together (you can use the average cost of energy for electricity and gas in the UK)
To work out this exercise I had to work out the square meterage for each floor and then add them together to get the whole house;
147.9m2 + 147.9m2 + 106.2m2 = 402m2 
Lighting
Current
402m2 x 148kWh/m2 =59496
59496 x £0.12376 (rate for Scottish power electric) 
= £7363.22 per year for lighting.
After improvements
402m2 x 31kWh/m2 = 12462
12462 x £0.12376 
= £1542.30 per year for lighting
Saving
£7363.22 - £1542.30 = a saving of £5820.92 per year
Heating & hot water
Current
402m2 x 752kWh/m2 = 302304
302304 x £0.0278 (British Gas price) 
= £8404.05 per year for heating and hot water
After improvement of insulation
402m2 x 428kWh/m2 = 172056
172056 x £0.0278 
= £4783.16
After improvement of gas and PV panels
402m2 x 655kWh/m2 = 263310
263310 x £0.0278
= £7320.02
Saving
£4783.16 + £7320.02 = £ 12103.18
More expensive than before by £3699.13?????
(if I have done the above correctly then it makes no sense as it works out more expensive after the improvements?)
Appliances 
Before
402m2 x 333kWh/m2 = 133866
133866 x £0.12376
=£16567.26
[bookmark: _GoBack]According to the figures provided then there is nothing to state that there is an improvement with these.
Total saving
Current = £7363.22 + £8404.05 + £16567.26 = £32334.53
Improved = £1542.30 + £4783.16 + £7320.02 = £13645.48 
= £13645.48
£32334.53 - £13645.48 = £18689.05
Total saving per year 
£18689.05
Payback period for each intervention according to the savings obtained in energy
[Total of improved quote] £13645.48/£18689.05 [energy saving price]
= 0.73
Total payback period is 0.73 years.

Conclusion
I feel as though the figures we have been given give massively unrealistic outcomes and on occasions some things are not making sense at all. Besides this I feel that obviously after doing the improvements it should be cheaper than it was to begin with, otherwise they are really not worth doing. There seems to have been a mistake/miscommunication when the assessment was provided and this has caused me utter confusion at stages. So above you will find the outcomes which I have concluded to and I have tried to explain how I have got to those conclusions the best I can.
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