
EARTHENERGY™ LIMITED



EARTHENERGY™ LIMITED

Ground Source EnergyGround Source Energy

+ -

geothermal

Ground 
conduction

Ground 
convection

Solar + rain - 
(evaporation + radiation)

“The Rechargeable
Battery”



EARTHENERGY™ LIMITED

A pipe is inserted into the ground
that is designed to extract the
thermal energy naturally stored
there. A heat pump concentrates
this heat and transfers it through
the domestic heating system in the
same way as a conventional boiler
providing both central heating and
hot water.

It is so efficient, it can provide the
heat needed for a well insulated
home at around 50% of the cost of
a conventional oil fired boiler
system
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Design Standards ?Design Standards ?

 Small systems
– BS EN 15450
– VDI 4640

 Commercial Scale
– IGSHPA - Design and installation standards
– Canadian Design & Installation C447-94

 Installation
– Swiss Drilling Standard
– French Drilling standard
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Social Multiple Bespoke Public Commercial Offices
Housing Housing Houses Sector

 

Compact

<5kW

Small / Integrated – Mid Range

5kW – 100kW

Mid Range

12kW – 80kW

Heating and Cooling

Up to 1MW

Console / Cassette

1.5kW – 4kW

GeoScience Group
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Coefficient of PerformanceCoefficient of Performance

 CoP affected by:
– Heat source temperature
– Heating water temperature (flow/return

temperatures)
– Additional supplementary heating

 CoP continually varies
– A spot measure of performance at optimal

conditions
– Much like car mpg figures
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SourceSource: BS EN15450:2007 : BS EN15450:2007 Heating systems Heating systems in in buildings buildings ––  design design of of heat heat pump pump heating systemsheating systems
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Thermal Conductivity TestThermal Conductivity Test

130mm

100m

3kW
Heater 2

3kW
Heater 1

Pump
Heat Meter
Flow Meter

Electric
kWh Meter

Power
Supply
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Top Soil

Grout Pump

Borehole Wall

Low permeability
Grout.

Trench 1.0m deep

Borehole U-Tube.

Tremie Pipe

Selected backfill

100mm sand bed
and surround
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Design toolsDesign tools
 Software :-

– EED (v3)
– GLHEPRO
– GLD
– CLGS

 Paper :-
– IGSHPA - various + courses
– ASHRAE - GSHPs for Commercial and

Institutional Buildings  (Kavanaugh + Rafferty)
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Design ConsiderationsDesign Considerations
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Boreholes: Number & Spacing
Depth & u-tube dia
Number of Arrays

Connecting pipes: Lengths & Diameters

Header pipes: Lengths & Diameters

Heat Pump: Capacity & Run Hours
Flow Rate

Circulation Pump Size

Thermal Performance

Laminar/Turbulent Flow

Hydraulics/Frictional Losses

Design ConsiderationsDesign Considerations
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Contract ProcurementContract Procurement

Finalisation of costs
Contract Agreement

Tender

Flushing & Purging
Testing
Commissioning

Commissioning

Drilling/Trenching/Pipework
Plant Room Installation
Controls

Construction

Thermal/Hydraulic Design
Plant Room Design

Detail Design

Thermal Response Testing
Building requirements
Ground Loop Assessment

Outline Design

OptioneeringFeasibility
Building Services
Consultant

Contractor

Contract Award



EARTHENERGY™ LIMITED

Case study Case study –– Leisure Centre Leisure Centre

 10% On-site Renewable Requirement
 Reverse Cycle Ciat Heat Pump

– Heating 200kW 422MWh/yr
– Cooling 165kW 108MWh/yr

 49 Boreholes 90m deep – 7 x 7 grid


