
 
 

Sacred Heart Hospital 
Sustainable water heating using an Enerblue HP90 CO2 heat pump   

 

The Hospital 
Built in 1832, Sacred Heart Hospital and St Dympna’s 
hospital share a campus in Carlow town.   Sacred Heart 
Hospital provides long-stay facilities and a range of 
other services for older people in Carlow and Kilkenny. 
 
In common with most healthcare facilities, the hospital 
has a large demand for high-temperature hot water to 
fulfil sanitation and catering needs. 
 

Project Background 
The project was an energy efficiency project. The objective was to separate heat 
demands that require LTHW at temperatures greater than 65°C from the campus 
district heating system.  The separation permits the flow temperature of the district 
heating system to be reduced to below 60°C to improve gas boiler efficiencies 
significantly.  The substantial hot water demand in the hospital represented a 
significant proportion of the high-temperature demand.   
 

While the project was in planning, Ireland’s Climate Action Act was drafted.  As a result, 
public bodies will be obliged to perform their functions in a manner consistent with 

national climate plans and strategies. 

 

The act has since been signed into law, and the first climate action plan will 
be published in the Autumn of 2021.   

 

Against this background, a fossil fuel-based solution was not viewed as being 
compatible with climate safeguarding ambitions. Therefore, a more sustainable 
approach was required.  
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Having reviewed the options, an Enerblue air source CO2 heat pump was 
chosen for the project.  This reduces carbon emissions while continuing to 
deliver high-temperature water. 

 
An added benefit of using a heat pump with natural CO2 
refrigerant is the ultra-low Global Warming Potential (GWP) of 

the refrigerant.  For example, CO2 (R744) causes less than a thousandth of the 
environmental damage of conventional refrigerants like R410A if released into the 
atmosphere. 
 
 
 

Installation at Sacred Heart Hospital 
The primary objectives of the installation were to: 
 

• Meet the daily hot water demand 
• Produce high-temperature water at 80°C+ 
• Optimise the efficiency of water production 
• Deliver high-temperature water during all possible Irish weather conditions 

 
 
An Enerblue HP90-150 three-phase air/water CO2 
heat pump with a nominal capacity of 124kW was 
installed in the hospital in April 2021.   
 
The heat pump produces domestic hot water at 
temperatures up to 90°C with outside air 
temperatures as low as -20°C. 
 
 
 
 

 
 
 
The heat pump feeds hot water to three 
no. 1000 litre stainless-steel calorifiers.   

This configuration allows the heat pump 
to maximise the hot water supply and 
simultaneously minimise the inlet 
temperature, an essential requirement for 
CO2 heat pumps. 
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Hydraulic schematic 
The general layout of the system is shown in the schematic below.  The HP90-150 is connected to 
the three calorifiers using a stainless-steel plate heat exchanger.   

 
The calorifiers are heated in series.  Stratification occurs across the three cylinders until the 
bottom of the third cylinder is hot.  At this point, the heat pump switches off. 
 

1. 2. 

3. 4. 
 
This strategy allows the heat pump to run for long periods at high efficiency while also providing a 
large volume of stored water at 80°C+, giving ample water supply when needed.  This high 
temperature also provides excellent legionella control. 
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When there is a high demand for hot water, the temperature of the calorifiers begins to fall, and the 
heat pump starts.  When the load reduces, the heat pump will continue to replenish the hot water 
in the calorifiers.  This allows a large volume of hot water to be produced using a reasonably sized 
heat pump. 
 

Control 
 
The heat pump has a dedicated controller which manages 
operation independently.  This may be accessed using a simple 
graphical display on the heat pump. 
 
The heat pump also includes a secure telemetry sim card that 
allows Enerblue or RVR technicians to remotely access and 
monitor the system when required.   
 
The remote access feature helps ensure a successful bed-in 
following installation or troubleshooting later if required. 
 
 

Applications 
The HP90 is ideal for any application with a 
high level of domestic water usage, especially if 
the demand is periodic with high morning and 
evening loads. 

Applications include: 

• Hotels 
• Hospitals 
• Nursing Homes 
• Gyms and sport centres 
• Food production 

 
 

Benefits 

 
• The ability to produce large daily volumes of hot water 
• High efficiency in water heating applications with EN14511 COPs in the range of 3– 5.7 

depending on operating conditions 
• EN16147 data is available 
• An environmentally friendly water heating solution with low environmental impact  
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Parties involved 
 

Consulting Engineer: Ronan Meally Consulting Engineers, Kilkenny 

www.rmce.ie - info@rmce.ie - 056 7795428 

 

Installer:  Blanchfield Heating, Kilkenny  

www.blanchfieldheating.ie - info@blanchfieldheating.com - 056 772 0397  

 

Contact us 
Please get in touch with us for further information. 

 

RVR Energy Technology Ltd 

Kenmare, Co. Kerry V93F386 

www.rvr.ie - info@rvr.ie - 064 6641344 
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