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FP7 GROUND-MED PROJECT 

SUMMARY OF WP4 CONTRIBUTION  

TO WP3 PADOVA MEETING 
  

Venue: University of Padova, Padova, Italy.  

 

Meeting Date: Thursday and Friday, Dec 10
th

 and 11
th

 2009. 

 

WP4 Partners Present: Jose Miguel Corberan (JMC) UPV, Donal Finn (DF) NUID UCD, Henk 

Witte (HW) Groenholland, Dimitris Mendrinos (DM) CRES, Bjorn Palm (BP) KTH,  

 

Minutes: Written by Donal Finn and Dimitris Mendrinos 

 

Two presentations arising from WP4 were made at the WP3 Padova meeting as follows: 

 

1. Demo-Site Measurement Proposal - Specification of Variables, Sensors & DAQ (D. Finn) 

  

2. Data Management System Requirements (D. Mendrinos) 

 

1. Demo-Site Measurement Proposal - Specification of Variables, Sensors & DAQ   

 

1.1 Ranking of Measured Variables  

Table 1 shows a ‘wish-list’ list of all variables that should be measured at each demonstration 

site. After discussion, it agreed that they should be divided into essential and desirable 

measurements. Essential measurements should be made at all demonstration sites. Desirable 

measurements are highly recommended for each demonstration site. 

 

1.2. Sensors 

It was recommended that a single recommendation be given for the electrical power meters and 

the thermal power meters be issued. In particular, BRUNATA HGS version 185 is recommended 

as thermal (heating and cooling) flow meter. ISR to advise re. electric power meter. Other sensors 

to be similarly advised, e.g. PT100 for temperature readings. All demonstration sites should use 

these meters as far as is practicable. ISR/WP4 to advise GROUNDMED consortium on final 

sensor recommendation on/before the upcoming Athens Feb. meeting. 

 

1.3. Data Acquisition System 

It was agreed that the National Instruments proposal presented the best technical approach for the 

data acquisition requirements of the demonstration sites, subject to cost constraints. It was 

recommended that a minimum configuration for the data acquisition be issued based on the 

essential sensors in Table 1. This recommendation should include (i) the technical specification, 

(ii) the approximate cost to include DAQ systems and NI Lab View software. ISR/WP4 to advise 

GROUNDMED consortium on final recommendation on/before the upcoming Athens Feb. 

meeting. 
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Category 

Sensor 

Variable Description Essential 

Measurement 

(Compulsory)  

Desirable 

Measurement  

(Optional) 

External    
PT100 Ambient Temperature X  

 Solar Radiation  X 
Indoor    

PT100 Troom (representative indoor temperature) X  
 Temperature of other indoor spaces  X 

Heat Pump     

 Pevap (evaporator pressure)  X 

 Pcond (condenser pressure temp.)  X 

 Tout cond (liquid subcooling temp.)  X 

 Tout evap (evaporator superheat temp.)  X 

 Tout comp (discharge temp.)  X 
Compressor power, kW X  

Power Meter 
Cumulative compressor electricity consumption, kWh X  

Building Circuit    
TIN CI (Temperature exiting the heat pump) X  

10 minute average Temperature exiting the heat pump  X 
TOUT CI (Temperature entering the heat pump) X  

10 minute average Temperature entering the heat pump  X 
Flow rate  X  

Cumulative water volume X  
Operating hours X  

Thermal (heating-cooling) power to the building, kW X  
Cumulative heating supply to the building, kWh X  

Thermal 

(heating & cooling) 

Flow 

Meter 

Cumulative cooling supply to the building, kWh X  
Total power consumption of all fan coils (kW) X  

Power meter fans 
Cumulative electricity consumption in all fan-coils, kWh X  

 Power of individual fan coils  X 
Total internal pump power, kW X  

Power meter pump 
Cumulative electricity consumption in internal pumps, kWh X  

 Differential Pressure – Internal Circuit  X 

 Absolute Pressure – Pump Discharge  X 

Ground Circuit    
TIN CE (Temperature exiting the heat pump) X  

10 minute average Temperature exiting the heat pump  X 
TOUT CE (Temperature entering the heat pump) X  

10 minute average Temperature entering the heat pump  X 
Flow rate  X  

Operating hours X  

Thermal 

(heating & cooling) 

Flow 

Meter 

Cumulative water volume X  
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Thermal (heating-cooling) power to the BHE, kW X  
Cumulative heating supply to the BHE, kWh X  
Cumulative cooling supply to the BHE, kWh X  

External pump power, kW X  
Power meter pump 

Cumulative electricity consumption in external pump, kWh X  

 Differential Pressure – External Circuit  X 

 Absolute Pressure  – Pump Discharge  X 

Table 1 Demonstration-site Measurements 

 

1.4. Data Acquisition Site Implementation 

The consensus from the meeting was that a common turn-key software program should be 

provided for each demonstration site. It was agreed that, if necessary, a training course could be 

undertaken by each demonstration site personnel (at ISR) if required. ISR to confirm. 

 

2. Data Management System   

 

2.1 Requirements 

The data management system should read the above values every minute and store them in one 

Excel file per day (1440 rows with data). The DMS should calculate average or read cumulative 

values at the end of every day of selected parameters according to the Table 2 below, and store 

them in one Excel summary file appended every day (total 730 rows of data for 2 years 

monitoring). 
Category Variable Description Daily 

average  

Last reading 

of the day 

External    
PT100 Ambient Temperature X  

 Solar Radiation X  
Indoor    

PT100 Troom (representative indoor Temperature) X  
Heat Pump    
 Cumulative compressor electricity consumption  X 
Building Circuit    

TIN CI (Temperature exiting the heat pump) X  
TOUT CI (Temperature entering the heat pump) X  
Cumulative heating supply to the building, kWh  X 

Thermal 

(heating & 

cooling) 

Flow Meter Cumulative cooling supply to the building, kWh  X 

 Cumulative electricity consumption in all Fan-Coils, kWh  X 

 Cumulative electricity consumption in internal Pumps, kWh  X 
Ground Circuit    

TIN CE (Temperature exiting the heat pump) X  
TOUT CE (Temperature entering the heat pump) X  

Cumulative heating supply to the BHE, kWh  X 

Thermal 

(heating & 

cooling) 

Flow Meter Cumulative cooling supply to the BHE, kWh  X 

 Cumulative electricity consumption in external Pump, kWh  X 

Table 2 Daily summary values stored by DMS 
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The DMS should also calculate daily average COP and SPF values and store them in the above 

Excel file, as follows: 

• SPF1 = cumulative heating + cooling energy supply divided with the cumulative 
compressor electricity consumption. 

• SPF2 = cumulative heating + cooling energy supply divided with the cumulative 

compressor + external pump electricity consumption. 

• SPF3 = cumulative heating + cooling energy supply divided with the cumulative 

compressor + external pump + internal pumps electricity consumption. 

• SPF4 = cumulative heating + cooling energy supply divided with the cumulative 

compressor + external pump + internal pumps + all fancoils electricity consumption. 

 

Average daily COPs will be calculated as above using the daily energy supply and electricity 

consumption instead. The daily energy value equals the difference of the daily cumulative value 

minus the cumulative value of the previous day. 

 

That way, by using heat (thermal) meters we avoid the need for complex statistical analysis. 

 

2.2 Real Time Web Display 

The following parameters should be displayed at the web site and updated automatically every 10 

minutes. All other data will be confidential but available for download by project partners. 

 

 Category Variable Description 

Compressor power Heat Pump 
Power meter 

Cumulative compressor electricity consumption 

10 minute average Temperature exiting the heat pump 

10 minute average Temperature entering the heat pump 

Thermal (heating-cooling) Power to the building, kW 

Cumulative heating supply to the building, kWh 

Thermal 

(heating & cooling) 

Flow 

Meter 
Cumulative cooling supply to the building, kWh 

Total Power in all Fan Coils 
Power meter 

Cumulative electricity consumption in all Fan-Coils, kWh 

Total Pumps Power, kW 

Building Circuit 

Power meter 
Cumulative electricity consumption in Pumps, kWh 

10 minute average Temperature exiting the heat pump 

10 minute average Temperature entering the heat pump 

Thermal (heating-cooling) Power to the BHE, kW 

Cumulative heating supply to the BHE, kWh 

Thermal 

(heating & cooling) 

Flow 

Meter 
Cumulative cooling supply to the BHE, kWh 

Pump Power, kW 

Ground Circuit 

Power meter 
Cumulative electricity consumption in Pump, kWh 

Table 3 Real time web display data 
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