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CALIBRATING RESIDENTIAL BUILDINGS FOR IMPROVED HEATING ENERGY DEMAND FORECASTING AND CONTINUOUS PERFORMANCE MONITORING.
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Overview
Various factors influence heating energy consumption in buildings. Among them are age, size and type of buildings,, efficiency of heating installations and more importantly weather conditions. Apart from technical parameters and climatic conditions, occupant’s behavior plays a determinant role on the actual heating energy consumption1. Thus, depending on personal thresholds and desirable thermal comfort conditions, occupants usually adjust space thermostats at different indoor temperature levels or ventilation rates, where available, thus differentiating the final energy consumption even if all other parameters (i.e., building construction, location and installations) are the same. A proper calibration method supposes the identification of such a calibration metric that will remain relatively constant and unnafected by any minor change of related parameters under normal conditions.   
Methods
Buildings’ calibration implementation was based on available measured heating degree-days and heating diesel consumption of 25 different buildings of North Greece, for a 3 years period and various heating demand calibration metrics were developed and tested for their stability characteristis. In the development of the calibration metrics, measured heating degree-days, obtained on a daily basis, were employed and compared with monthly calculated values based on the model of Erbs et.al.2 where in addition, heating degree-days on a variable-basis can be estimated. Satisfactory wearher and consumption related correlations were obtained.     

There is a well proven strong link between domestic heating demand and climatic conditions. However, different distributors throughout Europe have developed models which differ to some extent. The most common take into account the heating degrees-days while others take into account temperatures of the preceding days, the wind and the sunlight. Still others retain only the part of consumption which is susceptible to climatic conditions or weight the degrees-days (the weight factor is less in summer and higher in winter) allowing the entirety of the consumption to be corrected. Apart from the weather data, historical consumption adjusted to the demand that would be expected in seasonal normal conditions, indices of retail energy prices relative to GDP deflator, indices of real price of fuel oil and a variety of commercial census sources or economic indicators such as household numbers, household disposable income, employment index, fuel price forecasts etc. are also usually employed3.
Results
Buildings’ size and age, occupants’ behavior characteristics and weather conditions seem to mainly contribute in the development of reliable calibration metrics for buildings’ heating energy consumption under normal building permormance conditions. The calibration metrics developed shown to be heating price inelastic while they can be affected and invalidated by significant differences in occupants behavior and especially by any energy conservation measures or energy efficiency improvements  (improvements in buildings insulation, heating equipment etc.).     

Conclusions

Calibrating Residential buildings by employing proper calibration metrics can offer, on the one hand, enhanced possibilities to the occupants for a continous building energy performance monitoring, evaluation and improvement in terms of potential energy and subsequently economic savings and on the other hand, enhanced demand forecasting and demand side management possibilities to any domestic heating supplier utility. In addition, modern smart dometic metering services can utilise and further improve such calibration metrics,  offering significant opportunities for substantial energy savings also from their side. 
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