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L (s Outline

* GSHE Types

* Closed Loop Heat Exchangers
— Single —-U
— Double-U

* Drilling and Installation

 Conclusions

roject has received funding from the European Union’s Horizon 2020 N a ti on a’ Wor kSh op an d tr ai n i n g cour s e
Innovation Program under Grant Agreement number 657982 D u b I’ n - 2 5th Apri I 2 0 1 9

SLR¥



e Wosie Collector Types
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Closed Loop e Vertical Collectors:
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Open Loop

Source GSI, 2015
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Single - U

L 4

This project has received funding from the European Union’s Horizon 2020 Na ti ona’ Wor kShop and trainin g course a
Research and Innovation Program under Grant Agreement number 657982 D u b I’ n - 2 5”-, A p I'il 2 0 1 9 S L R



Chead TP csies Collector Types

L 4

o
v

Double - U
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Drilling Methodologies in Ireland
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Considerations
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Installation in Accordance with IS EN17628:2015
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" Tsse.  Closed Loop — Installation

Key requirements

* Drilling & Casing

* |nstallation of the probe & protection
* Use of decoiler

* |nstallation of grout tube
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Grouting

* Collector Material Selection - PE100 SDR11
* Grouting Annular Space —T.C. >=2 W mK-1
* Grouting Methodology

*  Mixer Type

* Injection Point
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Thermal Response Testing

 Geo-Thermal Response Testing
 >=72 hour period
* Confirm

Borehole heal exchangar
.
E

 Thermal Conductivity of the Ground

e Borehole Thermal Resistance

3kW Heater Switch OFF
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Pressure Testing (BS EN805 & SN 546384/6)

o BHE Density of grout suspension

* Sta rtin g P ressure length 1200 kg/m® 1400 kg/m® 1600 kg/m® 1800 kg/m® 2000 kg/m®
60m 8.0 bar 8.0 bar 9.0 bar 10.0 bar 11.0 bar

[ ] Te St Ste pS 80m 8.0 bar 9.0 bar 10.0 bar 12.0 bar 14.0 bar
100m 8.0 bar 9.0 bar 11.0 bar 14.0 bar 17.0 bar

® F I OW Te Sti n 120m 8.0 bar 10.0 bar 13.0 bar 17.0 bar 21.0 bar

g 140m 8.0 bar 11.0 bar 15.0 bar 19.0 bar

160m 9.0 bar 12.0 bar 17.0 bar

19.0 bar

° Adeq uate ﬂOW rate 180m 9.0 bar 13.0 bar

200m 9.0 bar 14.0 bar

* Pressure Monitoring -
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L Closed Installation
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Surface Pipework Connection

* Collector Material Selection - PE100 SDR11
* Fusion Joints (BS EN12201)
e Record of Fittings and Pipe Barcodes

* Trenching Material
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Wonder Years Childcare - IOY 2013
44 kW Heating

Cliffs of Moher Visitor Centre - I0Y 2013
160kW- H&C
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Borehole Construction

* Production Borehole Design
* Preventing Aquifer Cross Contamination
* Construction of Pump Chamber

WATER PUMPED

e Well Head Completion TO THE HOUSE

e Water Treatment

WATER TABLE

. ~——CEMENT GROUT COMPLETELY
: | FILLING THE SPACE BETWEEN
PVC WATER WELL CASING— THE CASING AND THE ROCK

| - - PUMPOOWLS
PUMP INTAKE — , X
- - PUMP MOTOR

20-40 METRES —— )

PRODUCING SECTION
OF THE BOREHOLE

LT

Source IGI, 2011

>
This project has received funding from the P! Union’s Horizon 2020 Na tional Wor k Sh op and tra in ing co urse @
h and I ion Prog under Grant Agreement number 657982 Dublin _25th A pril 201 9 S LR




“ernTPese.  Open Loop — Installation

* 4

Case Study Example - Vistakon

* Cooling Capacity 890 kW
* Annual Cooling Energy 953 MWh/a
* Flow rate 151/s
* |nput 11.50C
* Qutput 190C

;Source Vistakon, 2013
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Completed System
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Hand Over Documents

* Design Model Details

* Borehole Logs/Records
e Testing Records

* As Built Drawings
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Maintenance Requirements

* Closed Loop Systems
— Glycol Concentration (top up)
— Biocide Testing

* Open Loop Systems
— Cleaning of Production Screens
— Water Chemistry & Treatment

* Collector Monitoring
— Temperature
— Flow Rate
— Pressure
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Conclusions
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