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Summary:
NZEXB or NZEB?
"We are paying for energy but using exergy"
Peter Novak, ASHRAE, TC 7.4, 1996
This panel topic will introduce the exergy dimension to zero-energy building concept and will discuss its
importance. Several European countries are in the process of developing and implementing their road
maps for near-zero energy buildings (nZEB) according to the relevant EU Directive for High Performing
Buildings. There are several definitions like the ones mentioned in the previous section, for nZEB
concept and all models, definitions, and implementations are based on the First Law of thermo
dynamics, which only deal with the quality of the energy exchange between the building, grid, and the
district [3]. Current practice is primarily focused on electric power exchange. Currently, Denmark is the
only EU country that factors-in the thermal energy exchange. Thermal energy at different states and
temperatures mean a wide variation of the thermal energy quality (exergy). A building may be receiving
a certain amount of thermal energy but may be feeding back the same amount of thermal energy at a
lower temperature (thus lower exergy). In this case although the first law balance is satisfied, the
second-law balance has a deficit. Therefore, the second law of thermodynamics becomes the only
viable tool to define an nZEB building, which is exchanging both thermal energy and electric power.
This is the most important flaw of the current nZEB definitions, rules, practices, and definitions. With
further development and the sector penetration of the district energy systems (steam, hot water, service
water, cold water, and fresh water) the need for factoring in the thermal exchange into the definitions of
nZEB is becoming a dominant factor.
NZEXB Net-zero Exergy Building. It is a building, which is connected to a district energy system and
on an annual basis provides the same total exergy of heat and power to the district as the total exergy
of heat and power received from the district. Exergy of power and different thermal energies like heat or
cold or at different temperatures are calculated separately on the ideal Carnot Cycle and then summed.
nZEXB Near- zero Exergy Building. It is a building, which is connected to a district energy system and
on an annual basis provides at least 80 % of the total exergy of heat and power to the district as the
total exergy of heat and power received from the district. Exergy of power and different thermal
energies like heat or cold or at different temperatures are calculated separately on the ideal Carnot
Cycle and then summed.
LoWEXB Low-Exergy Building is a building, which can satisfy its thermal loads with low exergy sources
at about 40oC.

