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NIBE Project Award Criteria

• Includes NIBE Ground Source Heat Pump
• Demonstrates Innovation
• Overcoming Difficulties
• Sustainable Renewable Energy Resource
• Must provide Energy/Cost Savings.



The Project

• 55 Bedroom Care Home for the Elderly
• Royal Masonic Benevolent Institution
• Scarbrough Court, Cramlington, 

Northumberland, North East England
• 180 kW Peak Heating (UFH System)
• 100 kW Peak DHW (65oC – Hot Water).





Space Heating

• 80kW GSHP’s for UF space heating
• 2 No. x 40kW NIBE Fighter 1330
• Common Buffer Tank
• Docked with conventional gas boiler
• NIBE “Degree Minute Control”.





Pre-Heating of DHW

• 40kW GSHP’s for DHW heating
• 1 No. x 40kW NIBE Fighter 1330
• Single Pre-heat Buffer Tank (55oC)
• Pre-heat water pumped to indirect coil 

within Solar Panel Calorifier
• Calorifier used as pre-heat water
• Boiler increases temperature to 65oC.





Ground Energy Resource

• High heat demand for space heating
• GSHPs active for 5000 Full Load hours/a
• GSHPs providing 400MWh/a to building
• Large cumulative demand from ground
• Required innovation in Ground Energy.



Innovation by
Overcoming Difficulties

• High annual heat demand from ground
• Restricted site area and depth
• Restricted depth due to mine workings
• No water table due to drained mines…



Innovation by
Overcoming Difficulties

• Accurate mathematical modelling
• Multi-borehole testing to establish two 

key thermal properties of the ground
• Thermal recharge to the boreholes.



Mine Workings

• Numerous mineworkings
• Shallowest at 39m below ground level
• Mine fractured ground up to 32m bgl
• Boreholes limited to 30m bgl
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Mathematical Modelling

• In-house mathematical modelling
• Optimising heat abstraction from ground
• Economic design of borehole field
• Maximise abstraction from each borehole.



Collector Field Modelling

• Requirement to maximise heat abstraction
• Modelling various permutation of collectors.
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Single 30m Borehole

42 W/K per unit Lambda 



Two separated Boreholes

72 W/K per unit Lambda = 171% x Single (42 W/K)

10m apart



Three Close Boreholes

89 W/K per unit Lambda = 211% x Single (42W/K)

5m apart
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Borehole Modelling

• Requirement to maximise heat abstraction
• Modelling single loop versus double loop.





Geothermal Loops

Tremi-pipe









Thermal Testing
• Heat resource dependent on ground
• Thermal conductivity governs sustainable 

annual heat resource
• Volumetric heat capacity governs the heat 

storage of summer recharged heat 
• Thermal test using three boreholes 
• Observing temperature change at three

locations





Work on Site starts with a Ground Conductivity Test.
This tells us how fast the Heat will flow into our 
collector pipes.
For the Test we put Heat into the Ground and work 
out how long it takes to dissipate.
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Plot of Time Against Temperature for Ground Source Heat Test 

MB1
λ = 2.9 x 10-3 kW/(m oC)
ρc = 2.4 x 103 kJ/(m3 oC)

MB2
λ = 2.8 x 10-3 kW/(m oC)
ρc = 1.7 x 103 kJ/(m3 oC)



Integration with Gas Boiler

• GSHP Primary Heat Supply
• Supplemented by 100kW Gas Boiler
• Controlled by NIBE Degree Minute System.





Integration with Solar Panel

• Solar Panel providing Primary Heat Supply
(Riomay Solar Panels)

• GSHP Providing Secondary Heat Supply
• Gas boiler providing Tertiary Heat Supply.
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Cost Savings

• GSHP approximately 8 x Gas system to install.
• Running costs approximately 50% of Gas
• Running costs approximately 30% of Oil
• 25 year life on Heat Pumps
• Low maintenance costs
• No deliveries - only electrical supply
• Ideally linked to mortgage to reduce CAPEX investment
• Adds asset value to building balance sheet
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