
 
CiSET Case Study – Ground Source Heat Pump Technology 
 

Applied Research Project in conjunction with Dunstar Ltd. 
 

Summary 
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Budget:          €53,000 
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Industry:        Dunstar Ltd., Clonakilty, Co. Cork 
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Overview  
 

The goal of this industrial research project was to establish and if possible increase the 

thermal performance of a ground source heat pump’s horizontal collector, operated in 

Ireland’s Cool Marine climate.  The project was motivated by the industrial partner, Dunstar 

Ltd., who identified the need for such a test facility in Ireland, as uncertainty existed within 

the industry and informed customers regarding the impact of the ground collector on heat 

pump performance.  Site and customer specific issues such as the impact of ground cover 

type (pavement, grass, shrubs and soil type), or indeed design issues such as the most 

suitable collector geometry (area, depth and length) and operating conditions (collector 

fluid flowrate and duty cycle) were to be accessed.   
 

An experimental test facility was constructed at GMIT’s Dublin Road campus in 2005/6 

which utilised a 15kW ground source heat pump to extract heat from a 430m2 ground 

collector and deliver it to a 1,200m2 building.  The facility was instrumented to enable the 

impact of the climate on the ground thermal energy content to be continuously monitored 

(Theme 1), see Figure; the impact of heat pump operation on ground temperature and heat 

pump performance (Theme 2); and the ability of the heat pump to meet the thermal 

comfort requirements of the building occupants.  

 

 
 

Figure – Temperature Profile of the ground to a depth of 1.8m between January and March. 

 

 

Outcomes 
 

The horizontal collector was operated for 293 days between 2007 to 2009, delivered 69,514 

kWh of energy (250 GJ), equivalent to five years of space heating for a domestic dwelling 

(12,000 – 15,000kWh/annum). The results showed the interdependence between the; 
    

 climate and the ground temperature or thermal energy content (Figure) 

 heat pump operation (duration and duty) and ground temperature 

 ground temperature and heat pump performance (COP and SPF) 

 climate, ground/building air temperature, heat pump operation and heat pump COP  
 

This novel facility also highlighted that the collector performance exceeded many of the 

international best practice guidelines. It also generated a comprehensive set of accurate 

experimental data which was used to validate numerical models.  In turn, these numerical 

models highlighted that performance improvements in the range of 5-10% were still possible. 
 

This study also yielded two successful PhD awards in 2010 and 2011. 
 

 

Further Information   Contact: Dr. John Lohan by e-mail at john.lohan@gmit.ie   
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