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ABSTRACT 

Dual or multisource heat pumps were conceived to obviate to the defects of a single source, outside 

air or ground or solar radiation. Many studies simulated the possible behavior of combination of 

sources, but only few experimental results based on long term surveys on operating buildings are 

available in literature.  

A long term survey on a multisource heat pump system for the heating of a school building located 

in northern Italy gives the possibility of an evaluation based on real data. The main design features 

of the building incorporate a well insulated envelope, and a space heating and ventilation system 

driven by an innovative multisource heat pumps system. The latter incorporates outdoor air, ground, 

solar radiation, and heat recovery as heat sources, so enhancing the performance in terms of heating 

capacity and overall efficiency. The surveyed period concerns the last five heating seasons (2012-

2017) allowing an assessment of the energy performance of the system based on real data 

monitored. The analysis permitted to identify incorrect settings, bad operation of the plant and heat 

pumps underutilization. The heating service was all the same assured, and the natural gas demand, 

almost steady if not in slight decrease, did not worry the management. Only the availability of data 

records and a careful analysis allowed to identify the bad working of the plant and the failure to 

achieve potential energy savings. 

The main novelty of this work is the highlighting of the paramount importance of monitoring and 

carefully analyzing recorded data as a guide to the plant management to keep correct operations, 

particularly when the plant integrates many different technologies even in the long term. 
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