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AIT heat pump laboratory 

 History 

 First tests at AIT in 2000 

 New Laboratory 2005 

 Expansion of the Laboratory 

2010 and 2014 

 

 Capacity 

 2 Air/Water test rigs 

 1 ground source test rig  

– BW/WW 

– DX 

 1 Test rig for Domestic hot water 

heat pumps 

 



AIT heat pump laboratory 

 applied procedures 

 EN 14511 

 EN 15879 

 EN 16147 

 EN 14825 

 EN 12309 

 

 EHPA-Quality Label 

 NF-PAC 

 MCS 

 

 2000 – 2014: 

 311 tested units 

 



Energy Labeling of space heating heat pumps 

 
Spaceheating function by means of low and medium 

temperature 

Seasonal space heating efficiency 

Rated heat out put under average, colder and warmer 

climate condition and in medium and low temperature 

application 

Sound power level indoor and outdoor measurement 

Suppliers name or trade mark 

Suppliers identifier 



 Bin hours 

 Capacity curve for average climate 

 COP values at 

 12°C, 7°C, 2°C, -7°C  

 Operation limit  

• Bivalent temperature 

 

Energy Labeling of space heating heat pumps 



Energy Labeling of space heating heat pumps 

 COP values at 

 Bivalent temperature (-7°C) 

 Operation limit  

 12°C 

 7°C 

 2°C  

 -7°C  

 SCOP in the range 

 3.77 and 4.41 

 2.83 and 3.36 

 Air 2°C has highest  

      influence on SCOP 

 



SCOP Comparison 

 SCOP in the range of 

 3.77 and 4.41 at low temperature application 

 2.83 and 3.36 at medium temperature application 

 



SCOP in dependency on bivalent temperature 

 Pdesignh for Tbiv -9°C, -6°C and -3°C 

 SCOP for Tbiv in the range of -22°C and 

15°C 



 Comparison of 5 

air/water heat pumps 
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[-] [°C] [-] [°C] [-] [%]

warmer climate 3.46 2 3.70 5 0.24 6.79

average climate 2.96 -10 3.21 -4 0.25 8.29

colder climate 2.30 -22 2.79 -8 0.48 20.89

warmer climate 3.30 2 3.44 5 0.14 4.30

average climate 2.85 -10 3.09 -4 0.24 8.57

colder climate 2.11 -22 2.70 -8 0.59 27.90

warmer climate 3.78 2 3.97 5 0.19 5.07

average climate 3.39 -10 3.58 -4 0.20 5.83

colder climate 2.87 -22 3.20 -10 0.34 11.76

warmer climate 3.84 2 3.95 3 0.11 2.86

average climate 3.48 -10 3.56 -9 0.08 2.16

colder climate 2.75 -22 3.11 -12 0.37 13.33

warmer climate 3.48 2 3.65 5 0.17 4.99

average climate 3.07 -10 3.30 -4 0.23 7.48

colder climate 2.47 -22 2.88 -8 0.41 16.65

SCOP in dependency on bivalent temperature 
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[-] [°C] [-] [°C] [-] [%]

warmer climate 4.06 2 4.21 5 0.15 3.60

average climate 4.28 -10 4.40 -5 0.12 2.69

colder climate 4.23 -22 4.36 -14 0.14 3.22

warmer climate 3.98 2 4.12 5 0.15 3.66

average climate 4.20 -10 4.31 -5 0.11 2.74

colder climate 4.14 -22 4.28 -14 0.14 3.27

warmer climate 3.65 2 3.79 5 0.14 3.88

average climate 3.85 -10 3.97 -5 0.11 2.91

colder climate 3.80 -22 3.93 -14 0.13 3.46

warmer climate 4.07 2 4.22 5 0.15 3.62

average climate 4.30 -10 4.41 -5 0.12 2.70

colder climate 4.24 -22 4.38 -14 0.14 3.22

warmer climate 3.82 2 3.96 5 0.14 3.73

average climate 4.03 -10 4.14 -5 0.11 2.80

colder climate 3.97 -22 4.11 -14 0.13 3.35

SCOP in dependency on bivalent temperature 

 Comparison of 5 

brine/water heat pumps 

 



SCOP in dependency on bivalent temperature 
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[-] [°C] [-] [°C] [-] [%]

warmer climate 5.09 2 5.26 4 0.17 3.25

average climate 5.41 -10 5.53 -6 0.12 2.28

colder climate 5.35 -22 5.50 -15 0.15 2.85

warmer climate 4.28 2 4.43 5 0.15 3.55

average climate 4.53 -10 4.64 -5 0.12 2.62

colder climate 4.47 -22 4.61 -15 0.14 3.13

warmer climate 4.70 2 4.86 5 0.15 3.28

average climate 4.98 -10 5.10 -5 0.12 2.41

colder climate 4.92 -22 5.06 -15 0.15 2.97

warmer climate 5.23 2 5.39 4 0.17 3.19

average climate 5.54 -10 5.66 -6 0.12 2.22

colder climate 5.47 -22 5.63 -15 0.15 2.78

warmer climate 4.98 2 5.14 4 0.16 3.24

average climate 5.28 -10 5.40 -6 0.12 2.30

colder climate 5.22 -22 5.37 -15 0.15 2.88

 Comparison of 5 

water/water heat pumps 

 



SCOP in dependency on bivalent temperatur 



Conclusion 

 Marketing tool Energy Label 

 Outdoor temperature of 2°C has the highest influence on the SCOP 

 Improvement of the SCOP up to 28% compared to monovalent   
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Christian Köfinger 

christian.koefinger@ait.ac.at 
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