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EXPERIMENTAL VALIDATION OF THE BUILDINGS ENERGY 

PERFORMANCE (BEP) ASSESSMENT METHODS WITH 

REFERENCE TO OCCUPIED SPACES HEATING

Cristian PETCU, Dan CONSTANTINESCU, Horia PETRAN

ABSTRACT

This paper is part of the series of pre-standardization research aimed to analyze the existing methods of calculating the 

Buildings Energy Performance (PEC) in view of their correction of completing. The entire research activity aims to experi-

mentally validate the PEC Calculation Algorithm as well as the comparative application, on the support of several case studies 

focused on representative buildings of the stock of buildings in Romania, of the PEC calculation methodology for buildings 

equipped with occupied spaces heating systems. The targets of the report are the experimental testing of the calculation models 

so far known (NP 048-2000, Mc 001-2006, SR EN 13790:2009), on the support provided by the CE INCERC Bucharest 

experimental building, together with the complex calculation algorithms specific to the dynamic modeling, for the evaluation 

of the occupied spaces heat demand in the cold season, specific to the traditional buildings and to modern buildings equipped 

with solar radiation passive systems, of the ventilated solar space type. 

The schedule of the measurements performed in the 2008-2009 cold season is presented as well as the primary processing of 

the measured data and the experimental validation of the heat demand monthly calculation methods, on the support of CE 

INCERC Bucharest. The calculation error per heating season (153 days of measurements) between the measured heat demand 

and the calculated one was of 0.61%, an exceptional value confirming the phenomenological nature of the INCERC method, 

NP 048-2006.  

The mathematical model specific to the hourly thermal balance is recurrent – decisional with alternating paces. The 

experimental validation of the theoretical model is based on the measurements performed on the CE INCERC Bucharest 

building, within a time lag of 57 days (06.01-04.03.2009). The measurements performed on the CE INCERC Bucharest 

building confirm the accuracy of the hourly calculation model by comparison to the values provided by measurements and to 

those provided by the monthly calculation (NP 048-2006). The deviations of 1.45% and 2.2% respectively validate the hourly 

calculation model, as they actually have no physical significance. The report presents a phenomenological analysis of the 

building transfer functions synthesized as t
ev

 (τ), functions which attest their phenomenological objectivity in macro and hourly 

terms. 

The case studies completing the calculation models experimental validation emphasize unacceptably large differences between 

the results provided by the use of standardized calculation methods (Mc 001 / 2-2006 and SR EN 13790:2009) and those 

specific to the methods referred to in this report, experimentally validated. 
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