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MULTI-PARAMETRIC ANALYSIS OF BUILDINGS – BUILDING 

SERVICES SYSTEM. CASE STUDIES AND APPLICATIONS 

IN BUILDINGS ENERGY PERFORMANCE 

Dan CONSTANTINESCU , 

ABSTRACT

The paper introduces the results of the simulations performed on an original calculation model, validated on the support of the 

INCERC full-scale experimental model. The calculation model is useful in the dynamic analysis of the buildings thermal 

behaviour as well as in assessing the heat / (sensitive) cold demand in view of maintaining the air-conditioned spaces at the 

required comfort temperature. The model is also able to quantify the effect of the modifications entailed by the façade 

upgrading works on the indoor microclimate or on the energy demand. The paper also includes examples of data obtained 

based on this calculation model used during the whole year or during the cooling period, in a real climate and for the 

dimensioning of the facility, on the whole building as well as on precincts in various locations. 

The mathematical model developed is useful in the sensitivity analysis of the multi-parametric functions describing the 

building – building facilities system, in view of quantifying the simplifying hypotheses that may lead to the building energy 

performance (PEC) calculations fluidization. The mathematical model may also be used in buildings energy-related design 

calculations, in view of implementing innovative solutions involving improved energy efficiency values, with improved 

performance values as against the traditional solutions. The results of the multi-parametric analyses presented in this paper 

substantiate the necessity of the heat engineering analyses in the phase of buildings design as well as the transformation of the 

building – building facilities system design into an energy-related design interactive and convergent process involving a 

bijective relationship between the building members and the facilities maintaining the thermal comfort.
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