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1.0 - Introduction

An existing detached house has an energy rating of 37, making this makes property fall in category F of the energy efficiency rating. This means the property is on the lower end of the rating meaning it’s not very efficient. The property has the potential of achieving a score of 73 moving it to a category C, which is in the higher and more efficient end. This is where it ideally should be rated at. 

With constant pressure on the country to save energy and use less carbon energy as a country, proposals like the following home refurbishments should aid in targets like these which the government want to reach as so they should to secure a better future.
	

1.1 - Aims and objectives 

The aims of this report are to review proposed refurbishment works to improve the energy efficiency rating to its potential level. This review will include quantifying costs for each proposed refurbishment, the current annual cost of consumption for energy with the foreseen potential savings for each refurbishment and together. Finally, the review will look into the payback period for each refurbishment option to the savings afforded in energy.



2.0 – Current energy consumption costs

The estimated cost of consumption on average in the UK for electricity is approximately 14.33p per kWh according to the Energy Saving Trust also by the same organisation they estimate the average gas tariff to be at 3.63p per kWh (Britishgas.co.uk, 2020). 

Using this information is how the price has been calculated as shown in appendix A for the below results.

Lighting (electric) = £429.90/per year
Heating + Hot water (gas) = £907.50/per year
Appliances and others (electric) = £1’719.50/per year

These results show a very high expenditure on bills a year which reflects the size of the house and the inefficiency of retaining heat and electricity throughout the house. 









3.0 – Proposed refurbishments

3.1 – LED lights installation

Replacing all existing lighting within the 5-bed detached house with LED lighting is a good recommendation as the major use of electricity in dwellings will go towards lighting it. Assuming the house has been built in the last decade the wiring should all be fine to support LED lighting so all that will be needed is to hire a tradesman to carry out the works and the cost of materials. This refurbishment is estimated to be valued at £300.00 which includes 2 days of labour to fix all lights within the house huge 5-bedroom house, this will cost £200 as tradesman work for £100 a day as a normal rate which I have learnt through my experience in the industry. Then an additional £100 will cover the sourcing of 4W LED lights through online retailers, these lights are equivalent to 50W halogen bulbs which is why they provide huge savings. 

3.2 – LED savings

As listed in appendix B the new lighting bill comes to a total sum of £64.49/per year which also equals £5.37/per month. This means each month the owner will be saving an approximate £30.46 depending on not changing their electricity usage habits. This will result in a payback period of only 10 months to recuperate the cost of installation which is a worthy investment to consider.

3.3 – Improved insulation installation

Another major use of energy consumption in a dwelling is heating the building up in the first place and furthermore is to retain that heat so energy is not wasted in constant heating. A method to employ is improving the insulation within the cavity walls and ceilings, however, as the dwelling is currently existing and built the only cost-effective way of implementing this method is to use expanding foam insulation which is drilled through the wall and installed into the cavity. This is done by specialist contractors with certain plant equipment. The price for this type of task for an average dwelling in the UK which is detached is £725.00 (Home and Insulation, 2020).

Due to the dwelling be larger by an estimated 3 times of the typical home we can inflate the installation price in conjunction to match the size difference. This mean the rate of £725 multiplied by 3 times the size to give us our estimated cost of £2’175.00. 

3.4 – Improved insulation savings

Appendix C shows the improved insulation to the dwelling will result in a new total sum of £544.50/per year or £45.38/per month approximately of energy consumption. That in savings translates to a figure of £363.00/per year, that is a saving of £30.25/per month.

Saving £30.35/per month can give the homeowner an expected payback period of 6 years. This is a great task to carry out providing it is a home the owner is going to stay out for more than 6 years otherwise there isn’t much of a reason to carry out the works.




3.5 – Gas boiler and combined PV panels installation

The last refurbishment recommended to install would be replacing the existing heating and hot water system with a gas boiler combined with solar energy with 2 PV panels installed. For this set up a combination boiler is required which will accept warm water from the panels which reduces the energy required to heat it up. These boilers are around £1’300 from online retailers such as Plumbnation (Plumbnation.co.uk, 2020). As only 2 panels are being used a small roof area will be needed and an estimated cost for installation for panels in a space like that is around £3’000 according to GreenMatch who aim at providing information to improve people’s sustainable lifestyle (Greenmatch.co.uk, 2020). This brings the estimated cost of installation to £4’300.00.

3.6 – Gas boiler and combined PV panels savings

Appendix D shows the new system will cost £726.00 per year or £60.50 per month. That makes the savings £181.50 per year or £15.13 per month. This clearly isn’t a huge savings as it will take an estimated 23½ years to payback the installation cost.

3.7 – All refurbishment improvement savings

If both improvements of option 1 + 2 are used together the heating + hot water energy consumption will be reduced to 4’800kWh per year as less energy is being used to create the heat and the insulation aids in preserving the heat.

This improvements in addition with the savings from the lighting creates a new yearly bill of £1958.33/per year as shown in Appendix E. This is a saving of £1098.67/per year. 

The complete refurbishment costs of all options came to the total sum of £6’775.00. This means the homeowner could pay off all installations costs in little over 6 years. 

In a projected 20 years from the start of installing these improvements the homeowner will have paid off the install prices and have a profit effectively of £15’381.38 from savings.





















4.0 – Conclusion

In conclusion this report shows it is completely viable, efficient and worthwhile to carry these improvements out. This is aiding the homeowner for savings and helps with the environment in the long run especially if a wider volume of homeowners carry out the same improvements. In a world of constant change and with targets being set by the government to be a nett 0% country, these improvements across all homes will most defiantly aid in targets like that. 

The reason being is more renewable energy could be used as less energy is demanded than before as more energy is saved and used more efficiently. The main reason renewable energy isn’t used more than it is now is down to demand of energy. 























Appendix


Appendix A – Clients current consumption annually

Total energy consumption: 40’000kWh = £3’057/per year

Lighting: 3’000kWh (electric) @ 14.33p/kWh = 42’990p
42’990p / 100p = £429.90/per year
£429.90 / 12 months = £35.83/per month

Heating + hot water: 25’000kWh (gas) @ 3.63p/kWh = 90’750p
90’750p / 100p = £907.50/per year
£907.50 / 12 months = £75.63/per month

Appliances and others: 12’000kWh (electric) @ 14.33p/kWh = 171’960p
171’960p / 100p = £1’719.60/per year
£1’719.60 / 12 months = £143.30/per month


Appendix B – LED cost analysis 

These LED lights will achieve the consumption rate of 450kWh per year to the dwelling. This rate can be calculated to the following price per year:

450kWh @ 14.33p/kWh = 6’448.50p
6’448.50p / 100p = £64.49/per year
£64.49 / 12 months = £5.37/per month


Appendix C – Improved insulation analysis

The improved insulation will achieve the consumption rate of 15’000kWh per year to the dwelling. This rate can be calculated to the following price per year:

15’000kWh (gas) @ 3.63p/kWh = 54’450.00p
54’450.00p / 100p = £544.50/per year
£544.50 / 12 months = £45.38/per month


Appendix D – Gas boiler combined PV panels analysis

The improvements made to the systems will allow the household to achieve a consumption rate of 20’000kWh per year of gas energy, this is calculated into the following price:

20’000kWh (gas) @ 3.63p/kWh = 72’600p
72’600p / 100p = £726.00/per year
£726.00 / 12 months = £60.50/per month






Appendix E – All improvements analysis 

Total energy consumption: 17’250kWh = £1’958.33/per year

Lighting: 450kWh @ 14.33p/kWh = 6’448.50p
6’448.50p / 100p = £64.49/per year
£64.49 / 12 months = £5.37/per month

Heating + hot water: 4’800kWh (gas) @ 3.63p/kWh = 17’424p
17’424p / 100p = £174.24/per year
£14.52 / 12 months = £14.52/per month

Appliances and others: 12’000kWh (electric) @ 14.33p/kWh = 171’960p
171’960p / 100p = £1’719.60/per year
£1’719.60 / 12 months = £143.30/per month
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