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• Roof mounted solar panels, ground mounted solar panels, ground source heat pumps and biomass were considered for the site.

• Roof Top Solar Panels - The relative area available and the historic nature of the buildings and grounds, limit the use of solar. There
are good gains on the more modern buildings in the estate. These may offset in part the use of electricity for heat pumps.

• Ground Mounted Solar Panels - Considering an area of the cricket / football field of approximately 1000m2 has the potential to
generate and save significant electricity on site. Consultation with the local planning authority would be required. If permissions are
available, then a ground mounted solar could meet a significant percentage of the daylight energy use.

• Ground Source Heat Pumps - This property has significant heating demands. The use of the cricket / football field for a ground
source heat pump could potentially be a significant benefit to the overall energy consumption and provide significant reductions in
annual cost. A potential problem is the lack of available space for the associated equipment. A review of potential housings and
locations is required. It is recommended that a full study into ground source heat is undertaken.

• An upgrade and maintenance over hall of the existing oil burners could yield efficiencies of 20%.

• Continued transition to LED lights for all areas recommended, in particular common areas and all external lights.

• A full review and understanding of the heating requirements (time of day, persons, purpose, location) is required. Management and
control of the heating system can provide significant savings.

• Fabric of the building, overall insulation and insulation of the windows in particular in all older buildings. Glaze and Save.

• Biomass Boilers were considered as a replacement for the Oil boilers. The commercial payback and the required additional delivery
and storage were considered. Overall biomass was not considered appropriate.

Preliminary Energy Survey Findings



School Example – Heating Days
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Systems 
Reviewed
1 – Roof Solar
2 – Roof Solar
3 – Roof Solar
4 – Roof Solar
5 – Ground Solar
6 – Heat Pump
7 – Biomass 
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Summary of Energy Systems Reviewed



Potential Locations for Solar Panels



Roof top Solar Panels 1 of 4 - Theatre

Key Financial Metrics:

Scale of Project: 32 kWp Payback: 7 years

Installation Date: 21/02/2021 Capex: £27,309

NPV: £36,539
Lifetime Energy 
Saving:

£130,492

Average Annual 
CO2 Saving: 

4.06 
tCO2e 
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Roof top Solar Panels 2 of 4 – Sports Buildings

Key Financial Metrics:

Scale of Project: 104 kWp Payback: 7 years

Installation Date: 21/02/2021 Capex: £78,037

NPV: £124,496
Lifetime Energy 
Saving:

£414,481

Average Annual 
CO2 Saving: 

12.88 
tCO2e 
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Roof top Solar Panels 3 of 4 – Technical Building

Key Financial Metrics:

Scale of Project: 216 kWp Payback: 7 years

Installation Date: 21/02/2021 Capex: £162,143

NPV: £251,948
Lifetime Energy 
Saving:

£848,013

Average Annual 
CO2 Saving: 

26.35 
tCO2e 
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Roof top Solar Panels 4 of 4 – Hall of Residence

Key Financial Metrics:

Scale of Project: 107 kWp Payback: 7 years

Installation 
Date:

21/02/2021 Capex: £80,294

NPV: £111,236
Lifetime Energy 
Saving:

£394,183

Average Annual 
CO2 Saving: 

12.25 
tCO2e 



Ground Mounted Solar Panels

Key Financial Metrics:

Scale of Project: 270 kWp Payback: 6 years

Installation Date: 01/02/2021 Capex: £175,770

NPV: £335,491
Lifetime Energy 
Saving:

£1,046,079

Average Annual 
CO 2 Saving: 

32.51 
tCO2e 



Ground Source Heat Pumps

Key Financial Metrics:

Unit Size: 602 kW Payback: 9 years

NPV £139,144 Capex £696,022

Average Annual 
CO 2 Saving:

761.09 
tCO2e



Financial Breakdown

Year

Inflation Variable Value Unit 0 1 2 3 4 5 10 15 20

System

System size 602 kW

Output thermal 5,273,520 kWhth

CAPEX

Equipment costs 436,467 £

Non-equipment costs 259,555 £

Total system cost 696,022 £

CASHFLOW

2.0% Operation and maintenance 1 %/capex

1.0% RHI Revenue Tier 1 0.0956 £/kWp £0.0956 £0.0966 £0.0975 £0.0985 £0.0995 £0.1046 £0.1099 £0.1155

1.0% RHI Revenue Tier 2 0.0285 £/kWp £0.0285 £0.0288 £0.0291 £0.0294 £0.0297 £0.0312 £0.0328 £0.0344

5.0% Grid electricity cost 0.1500 £/kWp £0.1500 £0.1575 £0.1654 £0.1736 £0.1823 £0.2327 £0.2970 £0.3790

5.0% Current heating fuel cost 0.0388 £/kWp £0.0388 £0.0407 £0.0427 £0.0449 £0.0471 £0.0601 £0.0767 £0.0979

Investment Return

5.0% Value of fuel saved 174,236 £/kWp £174,236 £182,948 £192,096 £201,700 £211,785 £270,298 £344,976 £440,287

5.0% Value of electricity 206,298 £/kWp -£206,298 -£216,613 -£227,444 -£238,816 -£250,757 -£320,036 -£408,456 -£521,305

2.0% Operation and maintenance 6,960 £/kWp -£6,960 -£7,099 -£7,241 -£7,386 -£7,534 -£8,318 -£9,184 -£10,140

1.0% RHI Revenue 119,623 £/kWp £119,623 £120,819 £122,027 £123,247 £124,480 £130,830 £137,503 £144,517

Annual total 80,601 £/year £80,601 £80,055 £79,438 £78,746 £77,975 £72,773 £64,840 £53,360

Cumulative cashflow -615,421 £/year -£615,421 -£535,366 -£455,928 -£377,182 -£299,207 £76,017 £417,324 £708,690

Unlevered MIRR 5 %

Simple payback 9 years

6.0% NPV 139,144 £

Ground Source Heat Pumps



Biomass Boiler

Key Financial Metrics:

Scale of Project: 35.6 kWp Payback:
No payback 
within 20 years

Installation 
Date:

01/02/2021 Capex: £33,844

NPV: -£138,280
Lifetime Energy 
Saving:

£0

Average Annual 
CO 2 Saving: 78.68 tCO2e



New Oil Kerosene Burner & Boiler

Loss of 
Efficiency

1% / year

20-Year-old Boiler

<75% Efficient



Energy Management Systems

Possible Energy 
Savings of 5 to 15%



Payback

< 2 years

LED Lights



Rainwater 
Harvesting
Could be used for
1. Toilets
2. Cleaning
3. Garden
4. Grounds

Rainwater Harvesting Systems



Carbon 
Footprint

>1,686 tCO2e

Carbon Footprint - Estimated

Summary Carbon Footprint with Potential Saving Options

GHG 
Emission 

Scope

Source of 
Emissions

Glenalmond
Carbon Footprint

Ton CO2e 

1 2 3 4 5 6

Green Electric 
Contracts
Ton CO2e

Heat Pump 
Midsize

Ton CO2e

All Roof Solar
Ton CO2e

Ground Solar 
Panels

Ton CO2e

New Boiler
Ton CO2e

Best Saving 
Options 1 - 5

Ton CO2e

1 Kerosene 1,270 1,270 570 1,270 1,270 1,000 490 

1 Vehicle Fuel ? 
- - - - - -

2 Electricity Meter 383 
-

383 328 350 383 
-

3 Electricity T&D 33 
-

33 25 31 33 
-

3 Waste Refuse ? 
- - - - - -

3 Transport ? - - - - -
-

Total tCO2e 1,686 1,270 986 1,623 1,651 1,416 490 

Potential % Reduction 25% 42% 4% 2% 16% 71%


