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Background 

Figure 1 showing Bridge House Farm piggery unit 



Load profile 

Table 1 showing electricty consumption statistics from September 2021 to August 2022 

Figure 2 showing a histogram of kW demand 



Figure 3 showing monthly kWh demand 

Figure 4 showing annual hourly kWh demand 



Energy sources 

Table 2 showing the relative energy use per fuel type 

Figure 5 showing the relative energy use per fuel type 

Load types 



Table 3 showing sub-metered electricty demand 

  

 

Figure 6 showing the load profiles of the data from table 2 



Figure 7 showing total energy use per load type 

Energy Saving Measures 

Variable Speed Drives 

Table 4 showing a range of savings from VSDs on ventilation fans 





Heating 

Table 6 shows the heating energy use per year and name-plate load 

 

 

Figure 8 showing a mobile 10kW fan heater left & the red 120W heating pads in the farrowing rooms 

System improvement 

Heat recovery 



Figure 9 showing ceiling fans venting stale warm air directly to the atmosphere 

 

Figure 10 cross flow heat exchanger system 

 



Table 7 showing a range of energy savings potential from a cross flow heat exchanger 

Fuel switching 

Table 8 comparing the theoretical heat load cost of electricity with propane. heating oil and red Diesel 

Heat load fuel comparison Propane Heating oil Red Diesel  Current electricty  

Price per kWh  £  0.063   £  0.073   £  0.067  £0.40 

Price adjusted for 75% efficiency  £  0.084   £  0.097   £  0.089  187,260 kWh 

Cost  £15,730   £18,227   £16,729  £   74,904 

Solar thermal 



 

Figure 10 showing solar thermal evacuated tube system 

Heat pumps 

Figure 11 showing a schematic of how heat pumps work 



Figure 12 showing various permutations of ground, water and air source Heat Pumps (2) 

Coefficient of performance of heat pumps 

Borehole water energy resource 



Table 8 showing the energy potential of 70m3 of water between 15 and 12 degrees C 

Heat pump potential 

Table 9 shows a range of high-level heat pump project possibilities 
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Figure 13 showing a shell in tube heat exchanger, source (3) 

Figure 14 showing a typical fan coil system, source (4) 
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Table 9 showing generic biogas yields for a range of wastes 

Solar and wind 



Figure 15 showing solar and wind resources at Bridge House  
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Table 10 showing the potential of a range of PV project sizes 

PV systems only       
Grid Feed-in in the first year (incl. module 
degradation) 

1 179 11,636 39,789 76,702 kWh/Year 

PV Generator Output 31 50 100 150 200 kWp 

Economic Parameters 
      

Internal Rate of Return (IRR) 38.32 38.23 35.31 31.41 28.27 % 

Accrued Cash Flow (Cash Balance) £452,829 £727,658 £1,309,549 £1,675,646 £1,928,553 £ 

Amortization Period 2.9 2.9 3.1 3.5 3.9 Years 

Electricity Production Costs 0.0506 0.0506 0.0506 0.0506 0.0506 £/kWh 

Payment Overview 
      

Investment Costs £37,230 £60,006 £120,012 £180,018 £240,024 £ 

Remuneration and Savings 
      

Total Payment from Utility in First Year at 
£0.10 per kWh 

£0 £18 £1,164 £3,979 £7,670 £/Year 

First year savings at £0.40 per kWh £12,899 £20,722 £36,932 £46,464 £52,492 £/Year 

Savings plus payment from utility £12,899 £20,740 £38,096 £50,443 £60,163 £/Year 

Table 11 showing PV project potential with batteries 

PV systems with 180kW, 447kWh battery    

Grid Feed-in in the first year (incl. module degradation)    669   12,495  kWh/Year 

PV Generator Output 150 200 kWp 

Economic Parameters 
   

Internal Rate of Return (IRR) 20.35 22.13 % 

Accrued Cash Flow (Cash Balance)  £1,762,050   £2,319,106  £ 

Amortization Period 5.2 4.9 Years 

Electricity Production Costs 0.1679 0.1386 £/kWh 

Payment Overview 
   

Investment Costs  £333,018   £393,024  £ 

  PV  £180,018   £240,024  £ 

  Battery 180kW, 447kWh  £153,000   £153,000  £ 

Remuneration and Savings 
   

Total Payment from Utility in First Year at £0.10 per kWh  £  67   £1,249  £/Year 

First year savings at £0.40 per kWh  £  60,811   £  76,346  £/Year 

Savings plus payment from utility  £  60,877   £  77,595  £/Year 

Wind power 

• 
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• 

Table 12 below summarizes a range of wind turbine projects 

 

Exported 

Imported 

Used/saved 

Saved at £0.40 per kWh £   99,661 £  37,403 £ 27,489 

Sold at £0.10 per kWh £   14,878 £670 £ 84 

Cost at £0.40 per kWh £   78,488 £140,745 £   150,660 
    

Turbine placement and size 
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Figure 16 showing how obstacles affect wind turbulence, source (10) (11) 
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Figure 17 Showing relative height of wind turbines, source (12) 
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Appendix 

Variable Speed Drives (VSD) 
Most farms run pumps, fans and vacuum pumps at constant speed. When valves open and close or clusters detach 

from cows etc, the affected system’s demand or flow rate changes. When the flow decreases, the motor does less work 

and uses less power. For example, the broken line on figure 18 below shows how power (Y axis) changes as flow 

changes (X axis) at constant speed, so, if the flow rate dropped to say 50%, the graph shows that the power drops to 

about 87 – 88% of the full power, thus saving about 12%. 

However, by changing the speed of the motor to change the flow rate yields a much better saving, in fact, based on the 

engineering affinity law: 
𝑃1

𝑃2
= (

𝑁1

𝑁2
)
3

, the saving becomes exponential, (P = power and N = speed).  

The solid blue line in figure 18 below shows this exponential saving. Using the same example above, by changing the 

flow rate to 50% by slowing the motor down, the power drops to about 22 – 25% of full load, thus saving about 75%. 

VSDs change motor speed. VSDs are also known as Inverters or Variable Frequency Drives. Note, Soft Starters are not 

the same as VSDs and do not save energy like VSDs. 

 

 

Figure 18 Variable Frequency Drive (VFD) for Pumps Source: (13) 

 

VSDs not only save energy, but they also improve system performance, reduce maintenance costs and enable precise 

automation. The VSD unit replaces the conventional direct online, star delta and soft starter. 

Caveat 
VSDs currently cost approximately from £120 - £450 per kW installed, they must be commissioned, they may need 

transducers to control set points and they generate electrical harmonics that may affect sensitive electronics. 

• We therefore advise installing VSDs with built-in harmonic filters and capacitors sourced from reputable suppliers. 

• Not all systems benefit from VSDs, and the savings vary per application. We therefore recommend contracting 

reputable suppliers to analyse the target system before installing VSDs. 
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