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PART A – EUROPEAN SCENARIO 

Summary of European directives about energy efficie ncy in 
buildings 

Introduction 

The problem of increasing energy efficiency in buildings has been recognized by the 
European Community since a long time because buildings account for about 40% of 
the end users energy consumption in Europe. To this purpose, the Council Directive 
93/76/EEC of 13 September 1993 to limit carbon dioxide emissions by improving 
energy efficiency (SAVE) had many provisions about buildings, explicitly indicating 
the necessity to implement actions in the following fields:“ 

·  energy certification of buildings,  

·  the billing of heating, air-conditioning and hot water costs on the basis of 
actual consumption,  

·  third-party financing for energy efficiency investments in the public sector,  

·  thermal insulation of new buildings,  

·  regular inspection of boilers,  

·  energy audits of undertakings with high energy consumption. “ 

This Directive is no longer in force having been repealed by Directive 2006/32/EC. 
Its contents have been largely superseded by new legislation (i.e. Dir. 2002/91/EC), 
summarized in the following point. 

 

Directive 2002/91/EC on the energy performance of b uildings (EPBD) 

As pointed out in the preamble of the Directive, “Council Directive 93/76/EEC of 13 
September 1993 to limit carbon dioxide emissions by improving energy efficiency 
(SAVE)”.....”is now starting to show some important benefits. 

However, a complementary legal instrument is needed to lay down more concrete 
actions with a view to achieving the great unrealised potential for energy savings 
and reducing the large differences between Member States' results in this sector.” 

In other words, the implementation of the SAVE Directive was not completely 
satisfying: in particular, the energy certification of buildings had a very limited 
application. For these reasons, the Directive 2002/91/EC has been adopted. The 
main points considered by this directive are briefly outlined in the following 
paragraphs. 

Objective 

As clearly stated in article 1, “The objective of this Directive is to promote the 
improvement of the energy performance of buildings  within the Community, 
taking into account outdoor climatic and local conditions, as well as indoor climate 
requirements and cost-effectiveness” 

The same article affirms: 
“This Directive lays down requirements as regards: 

(a) the general framework for a methodology  of calculation of the integrated 
energy performance of buildings; 
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(b) the application of minimum requirements on the energy performance of 
new buildings; 
(c) the application of minimum requirements on the energy performance of 
large existing buildings that are subject to major renovation; 
(d) energy certification of buildings; and 
(e) regular inspection of boilers and of air-conditioning systems in buildings 
and in addition an assessment of the heating installation in which the boilers 
are more than 15 years old.” 

Deadline for adoption 

The time frame for transposition is set out in article 15 that states: “Member States 
shall bring into force the laws, regulations and administrative provisions necessary 
to comply with this Directive at the latest on 4 January 2006 ........” Unfortunately, it 
seems that this process has taken a longer time for many countries. 

Energy performance of buildings 

In article 2 of the Directive, the following definition is given: “ ‘energy performance 
of a building ’: the amount of energy actually consumed or estimated to meet the 
different needs associated with a standardised use of the building, which may 
include, inter alia, heating, hot water heating, cooling, ventilation and lighting. 

This amount shall be reflected in one or more numeric indicators  which have been 
calculated, taking into account insulation, technical and installation characteristics, 
design and positioning in relation to climatic aspects, solar exposure and influence 
of neighbouring structures ,own-energy generation and other factors, including 
indoor climate, that influence the energy demand;”. 

Methodology of calculation of the energy performanc e 

The Directive, in article 3, makes provisions for the adoption of an harmonized 
calculation methodology stating that: 

“Member States shall apply a methodology, at national or regional level, of 
calculation of the energy performance of buildings on the basis of the general 
framework set out… 

This methodology shall be set at national or regional level. 

The energy performance of a building shall be expressed in a transparent manner 
and may include a CO2 emission indicator”. 

Energy performance certificate  

The energy performance certificate of a building  is defined, in article 2 of the 
Directive, as:  

“....a certificate recognized by the Member State or a legal person designated by it, 
which includes the energy performance of a building calculated acc ording to a 
methodology  based on the general framework...”. 

As specified in article 7: “The energy performance certificate for buildings shall 
include reference values such as current legal standards and benchmarks in order 
to make it possible for consumers to compare and assess the energy performance 
of the building. The certificate shall be accompanied by recommendations for the 
cost-effective improvement of the energy performance.” 
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In the same article 7, the following obligations are set forth: “Member States shall 
ensure that, when buildings are constructed, sold or rented out, an energy 
performance certificate is made available to the owner or by the owner to the 
prospective buyer or tenant, as the case might be. The validity of the certificate shall 
not exceed 10 years.” and “Member States shall take measures to ensure that for 
buildings with a total useful floor area over 1 000 m2 occupied by public authorities 
and by institutions providing public services to a large number of persons and 
therefore frequently visited by these persons an energy certificate, not older than 10 
years, is placed in a prominent place clearly visible to the public.” 

It is therefore clear that, according to this Directive, the energy certification of a 
building  has a special role as a mean to promote energy efficient buildings and the 
energy performance certificate of a building  is considered a very important 
instrument to communicate energy efficiency to the general public. 

 

Directive 1992/42/EEC on efficiency requirements fo r new hot-water 
boilers fired with liquid or gaseous fuels 

The European Community has taken into consideration not only the performance of 
a building as a whole but also the efficiency of heating system components. In fact 
this directive about boilers, possibly one of the first to affect the building sector, has 
been issued in order to improve “the efficiency of final energy demand”, to ensure a 
“prudent and rational utilization of natural resources” and to eliminate “technical 
barriers”. To achieve these goals, it has established (common) efficiency 
requirements for boilers to be sold and installed across Europe. This Directive has 
been amended several times (by Directives 93/68/EEC, 2004/8/EC, 2005/32/EC and 
2008/28/EC) but the general framework has remained substantially the same. 

Objective 

As stated in article 1: “This Directive, which comes under the SAVE program 
concerning the promotion of energy efficiency in the Community, determines the 
efficiency requirements applicable to new hot-water boilers fired by liquid or gaseous 
fuels with a rated output of no less than 4 kW and no more than 400 kW, hereinafter 
called ‘boilers’”. 

Efficiency requirements 

The minimum efficiency requirements for boilers, at rated (maximum) output and 
operating at 30 % part load, are established in article 5 of the directive, as shown in 
the following table (taken from the directive itself): 
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Other Directives 

Other Directives affecting the building sector are mentioned in the following: 

·  Directive 2004/8/EC  of the European Parliament and of the Council of 11 
February 2004 on the promotion of cogeneration  based on a useful heat 
demand in the internal energy market and amending Directive 92/42/EEC. 
This Directive promotes “high efficiency cogeneration of heat and power 
based on useful heat demand and primary energy savings...” with explicit 
reference to new buildings with a total useful floor area over 1 000 m2 . It 
must be noted that cogeneration (also called CHP, Combined Heat and 
Power generation) as a system to achieve energy efficiency for large 
buildings is cited in article 5 of Directive 2002/91/EC. Moreover, the Directive 
takes in consideration also micro-cogeneration units (i.e. units with a 
maximum electric power capacity below 50 kWe ) that can be of interest also 
for small and medium sized buildings. 

·  Directive 2006/32/EC  of the European Parliament and of the Council of 5 
April 2006 on energy end-use efficiency and energy services and repealing 
Council Directive 93/76/EEC. This is a “blanket” Directive aimed at 
enhancing the cost-effective improvement of energy end-use efficiency in the 
Member States. Inside there are many provisions applicable to tertiary and 
residential sectors. Article 17 repeals directive 93/76/EEC. 

 

References 

Council Directive 92/42/EEC of 21 May 1992 on efficiency requirements for new hot-
water boilers fired with liquid or gaseous fuels 

Council Directive 93/76/EEC of 13 September 1993 to limit carbon dioxide 
emissions by improving energy efficiency (SAVE) 

Directive 2002/91/EC of the European Parliament and of the Council of 16 
December 2002 on the energy performance of buildings (EPBD) 

Directive 2004/8/EC of the European Parliament and of the Council of 11 February 
2004 on the promotion of cogeneration based on a useful heat demand in the 
internal energy market and amending Directive 92/42/EEC 

Directive 2006/32/EC of the European Parliament and of the Council of 5 April 2006 
on energy end-use efficiency and energy services and repealing Council Directive 
93/76/EEC 

 

Overview of the European standards dealing with ene rgy 
efficiency in buildings 

Introduction 

The practical application of  all the provisions of Directive 2002/91/EC, especially the 
ones about the calculation methodology to evaluate the energy performance, require 
technical standards in order to perform these tasks in a uniform and consistent way. 
This aspect is considered expressly in the Directive preamble that, at point 11, 
states: “The Commission intends further to develop standards such as EN 832 and 
prEN 13790, also including consideration of air-conditioning systems and lighting”  
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In fact, the European Commission and the European Free Trade Association has 
mandated the CEN (Mandate M/343 - 2004) to prepare. a series of standards aimed 
at European harmonisation of the methodology for the calculation of the energy 
performance of buildings in order to help the Member States to implement Directive 
2002/91/EC in a consistent way. Following mandate M343, the CEN has revised 
many existing standards and prepared several new ones, resulting in more than 40 
documents as listed in the “Umbrella Document” (CEN/TR 15615:2008). These 
include 28 new EN standards, 4 new EN ISO standards and more than 15 revised 
standards. A complete description of the set of standards prepared can be found in 
document CEN/TR 15615:2008 Explanation of the general relationship between 
various European standards and the Energy Performance of Buildings Directive 
(EPBD) - Umbrella Document. 

 

CEN Committees involved 

As indicated in CEN/TR 15615:2008: The Technical Committees of CEN that were 
involved in the preparation of the standards comprise: 

·  CEN/TC 89 Thermal performance of buildings and building components; 

·  CEN/TC 156 Ventilation for buildings; 

·  CEN/TC 169 Light and lighting; 

·  CEN/TC 228 Heating systems in buildings; 

·  CEN/TC 247 Building automation, controls and building management. 

The process has been overseen by CEN/BT TF 173, Energy performance of 
buildings project group, which coordinated the work so as to ensure that standards 
prepared in different committees interface with each other in a suitable way. 

 

Overview of the relationship of the standards with the Directive 
2002/91/EC 

The methodology of calculation of energy performances of building should follow the 
general framework set out in the Annex to the Directive 2002/917EC. 

While several standards cover specific aspects of the calculation process, the 
standards listed in the following table group together the various issues related to 
the four main areas covered by the EPBD. 

In CEN/TR 15615:2008 it is explained that: “The main goal of these standards is to 
facilitate the implementation of the Directive in Member States (...) It is up to national 
bodies to select one or more of the options given, depending on the purpose of the 
calculation and the type and complexity of the buildings and their services.” 

The four main components set out in the Directive relate to: 

·  calculation methodology; 

·  minimum energy performance requirements; 

·  energy performance certificate; 

·  inspections of boilers and air-conditioning.” 
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EN number Content 

EN 15603 Energy use, for space heating, cooling, ventilation, domestic hot 
water and lighting, inclusive of system losses and auxiliary 

energy; and definition of energy ratings 

EN 15217 Ways of expressing energy performance (for the energy 
certificate) and ways of expressing requirements (for 

regulations); content and format of energy performance 
certificate 

EN 15378 Boiler inspections 

EN 15240 Air-conditioning inspections 

EN ISO 13790 Energy needs for heating and cooling  
(taking account of losses and gains) 

Table: Overview of the “high level” standards (from CEN/TR 15615:2008) 
 

Methodology for calculating energy performance  

As shown in figure 1, the calculation process should start from the evaluation the 
energy needed to fulfill the user's requirements for heating, cooling, lighting [1], 
proceed to include the "natural" energy gains [2], and obtain the building's energy 
need [3]. It is then possible to estimate the delivered energy, recorded separately for 
each energy carrier and inclusive of auxiliary energy [4], subtract the renewable 
energy produced on the building premises [5] and add the generated energy, 
produced on the premises and exported to the market [6]. 

Fig.1: Schematic illustration of the calculation process (from Umbrella document version V5) 
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Finally, the primary energy usage or the CO2 emissions associated with the building 
[7]can be obtained together with the primary energy or CO2 emissions associated 
with on-site generation which is used on-site [8] and the primary energy or CO2 
savings associated with energy exported to the market [9], which is thus subtracted 
from [7]. 

 

Fig.2: Methodology for calculating energy performance (from CEN/TR 15615:2008) 

 

In the past years the energy needs for heating and cooling have been calculated 
according to: 

·  EN 832:1998  “Thermal performance of buildings- Calculation of energy use 
for heating- Residential buildings”  (no longer in force) 

·  EN ISO 13790:2004 “Thermal performance of buildings - Calculation of 
energy use for space heating” (superseded EN 832 – applies to all 
buildings). 

Today, the data necessary for energy certification should be obtained according to: 

EN ISO 13790:2008 “Thermal performance of buildings - Calculation of energy 
use for space heating and cooling” (updated EN ISO 13790 – applies also to 
cooling needs). 
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As indicated in CEN/TR 15615:2008: EN ISO 13790 allows for different levels of 
complexity: 

·  simplified monthly or seasonal calculation; 

·  simplified hourly calculation; 

·  detailed calculation; 

which can be chosen according to relevant criteria related to the purpose of the 
calculation, such as new or existing buildings or type and/or complexity of the 
building and its services. 

 

The calculations are based on specified boundary conditions of indoor climate (EN 
15251) and external climate. The simplified calculation methods are fully specified in 
the EN ISO 13790. The detailed calculation methods are not fully specified in EN 
ISO 13790, but any implementation needs to be validated according to the criteria in 
EN 15265 and the input and boundary conditions are to be consistent with the fully 
specified methods. 

Zoning arrangements (applicable to all calculation methods) are described in EN 
ISO 13790. 

The characteristics of the technical building systems are included via: 

·  heating systems, EN 15316-1, EN 15316-2-1, EN 15316-2-3, EN 15316-4 
(various parts) and EN 15377; 

·  cooling systems, EN 15243; 

·  domestic hot water, EN 15316-3 (various parts); 

·  ventilation, EN 15241; 

·  lighting, EN 15193; 

·  integrated building automation and controls, EN 15232. 
 

Energy performance certificate 

As illustrated in CEN/TR 15615:2008: “The indicative content of the energy 
performance certificate is set out in EN 15217. This standard also includes the 
definition of the energy performance indicator and different options for the energy 
performance classification”. 

 

EN 15603 provides ratings to define energy performance. The categories for the 
purposes of certification are: 

·  calculated rating, based on calculated energy use under standardised 
occupancy conditions; 

·  measured rating, based on metered energy”. 
 

According to standard EN 15217, different certificate formats can be used. 
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Fig.3: Example of certificate with indicators and classification (from EN 15217:2007) 

 

 
Fig.4: Example of certificate with 1 indicator without classification (from EN 15217:2007) 

 

If classification is used, Annex B of standard EN 15217 suggests to use seven 
classes (A-G) distributed in such a way that the boundary between Class B and 
Class C corresponds to the Energy Performance Regulation reference (i.e. the 
minimum performance requirement for new buildings) and the boundary between 
Class D and Class E corresponds to the Building Stock reference (i.e. the energy 
performance reached by about 50% of the existing buildings). 
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Periodic inspections of building systems 

The standards dealing with periodic inspections are:  

·  for heating systems (and boilers): EN 15378 

·  for air conditioning systems: EN 15240  

·  for ventilation systems (not explicitly considered in EPBD) EN 15239 
 

References 

CEN/TR 15615:2008 Explanation of the general relationship between various 
European standards and the Energy Performance of Buildings Directive (EPBD) - 
Umbrella Document  

EN ISO 13790:2008 Energy performance of buildings - Calculation of energy use for 
space heating and cooling) 

EN 15193:2007 Energy performance of buildings - Energy requirements for lighting 

EN 15217:2007 Energy performance of buildings - Methods for expressing energy 
performance and for energy certification of buildings 

EN 15232:2007 Energy performance of buildings - Impact of Building Automation, 
Controls and Building Management 

EN 15239:2007 Ventilation for buildings - Energy performance of buildings - 
Guidelines for inspection of ventilation systems 

EN 15240:2007 Ventilation for buildings - Energy performance of buildings - 
Guidelines for inspection of air-conditioning systems 

EN 15241:2007 Ventilation for buildings - Calculation methods for energy losses due 
to ventilation and infiltration in commercial buildings 

EN 15243:2007 Ventilation for buildings - Calculation of room temperatures and of 
load and energy for buildings with room conditioning systems 

EN 15251:2007 Indoor environmental input parameters for design and assessment 
of energy performance of buildings addressing indoor air quality, thermal 
environment, lighting and acoustics 

EN 15265:2007 Energy performance of buildings - Calculation of energy needs for 
space heating and cooling using dynamic methods – General criteria and validation 
procedures 

EN 15316 -x-x :2007/2008 Heating systems in buildings - Method for calculation of 
system energy requirements and system efficiencies Various parts 

EN 15377 -1,2,3 :20007 Heating systems in buildings - Design of embedded water 
based surface heating and cooling systems Parts 1-3 

EN 15378:2007 Heating systems in buildings - Inspection of boilers and heating 
systems 

EN 15603:2008 Energy performance of buildings - Overall energy use and definition 
of energy ratings 
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PART B – LOCAL SCENARIO 

Overview of the standards and codes about building energy 
performance in Austria (by Energie Tyrol) 

Status of the implementation of the 2002/91/EC dire ctive 

This item will include indications about the status of EPBD directive implementation 
especially regarding the energy certification (e.g. date of adoption and scope of 
application for new building and existing buildings, performance elements included 
such as heating energy consumption, domestic hot water consumptions, etc.). 

The implementation of the EPBD 2002/91/Eg directive in Austria took place at two 
levels: 

Building laws 

The minimal requirements on energy technology for new buildings and extensive 
renovations are regulated by law in the building code and the technical building 
regulations of the federal states. These minimum requirements are defined by 
thresholds on energy key figures. These law regulations refer to the directive 6, 
„Energieeinsparung und Wärmeschutz“ (energy saving and heat protection), which 
has been developed by the lead of the Austrian Institute of Construction Engineering 
(Österreichisches Institut für Bautechnik, OIB) in collaboration with experts from all 
federal states. The main content of this directive is a categorization for residential 
and non-residential buildings, and calculation methods for the energy pass as well 
as its form and content. The directive also refers to new norms. 

The implementation into the federal state law resides with the individual federal 
states. At present the following federal states regularized the energy pass: Tyrol and 
Vorarlberg in January 2008, Carinthia in March 2008, Styria, Lower Austria and 
Upper Austria in June 2008. The rest of the federal states, Vienna, Salzburg and 
Burgenland will follow suit in the course of the year. 

Basically the energy pass is to be seen separated from the requirements. For the 
construction method, however, the energy pass serves as proof of fulfilment of the 
requirement. The amended Tyrolean building law dated 1.1.2008 constitutes, for 
example, that no building permit is to be granted without presentation of the energy 
pass. 

Obligation of presentation of the energy pass 

The federal legislator regularized the obligation of presentation of the energy pass 
for the sale or rental of objects. From 01.01.2008 on the seller or lessor must 
present an energy pass no older than 10 years to the buyer or lessee until the 
handing over of the contractual statement the latest. For buildings with building 
permits dated before 01.01.2006 the obligation of presentation of the pass becomes 
effective with 01.01.2009. 
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Energy performance requirements for new buildings 

This item will include a description of the energy performance requirements for new 
buildings (EPR index) at the national/local level and indications about the average 
performance of existing buildings. 

The energy pass defines the minimal requirements regarding energy efficiency of 
the building envelope as well as the building services. 

The basic requirements for the building envelope are the U-values that need to be 
followed for all buildings, new or renovated. Also, thresholds for the thermal heat 
demand have been defined. For non-residential buildings cooling requirements have 
additionally been defined. The final energy demand as requirement for the building 
services is only applies to residential buildings. 

Thermal heat demand requirement (HWB) 

For residential buildings and non-residential buildings the requirements for the 
building envelope are regularized by a maximum allowable thermal heat demand. 
The thermal heat demand is a balance of transmission loss (envelope and thermal 
bridges), airing loss (minimum amount of airing required for hygiene), internal gains 
as well as gains through transparent components. The thermal heat demand is 
therefore the amount of heat that needs to be supplied to the conditioned rooms in 
order to maintain their specified target temperature. 

To determine the individual threshold for the thermal heat demand for every building 
the characteristic length lc is used. lc is a result of the relation between the heated 
volume and the envelope surface that the volume is enclosed by. The characteristic 
length takes into account the smaller thermal heat demand per square meter in 
large buildings in comparison to small buildings. 

Thermal heat demand requirement to residential buildings (new building): 

till 1.12.2009 HWB = 26 * (1+ 2,0/lc) [kWh/m2a] at most 78,0 [kWh/m2a] 

from 1.1.2010  HWB = 19 * (1+2,5/lc) [kWh/m2a] at most 66,5 [kWh/m2a] 

Thermal heat demand requirement to residential buildings (reconstruction): 

till 1.12.2009 HWB = 34,0 * (1+ 2,0/lc) [kWh/m2a] at most 102,0 [kWh/m2a] 

from 1.1.2010  HWB = 25,0 * (1+2,5/lc) [kWh/m2a] at most 87,5 [kWh/m2a] 

Final energy demand requirement (EEB) 

The final energy demand is the amount of energy the building needs to be supplied 
with in order to cover the thermal heat demand (HTEB), the warm water heating 
demand (WWWB), the cooling demand as well as the demands on comfort by airing 
and lighting, losses included. 

To determine the requirements for the final energy demand, the energy demand for 
warm water and the losses through the building service (calculated on the basis of a 
referential building service appliance) are added to the maximum allowed thermal 
heat demand of the residential building. Additionally a conversion from reference 
climate to location climate is carried out for the definition of the requirements of the 
final energy demand. 
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Final energy demand  = Maximum allowable thermal heat demand + Warm water 
heating demand (energy demand for warm water) + Building service energy demand 
(losses through building service) * security factor (fHT) 

The legal requirements for the final energy demand currently apply exclusively to 
residential buildings. In non-residential buildings building service systems are very 
diverse and only few empirical values exist, so values can be determined and 
presented in the energy pass, but there are no minimum thresholds that need to be 
met. 

EEB �  HWB + WWWB + fHT * HTEB 

Cooling demand requirement for non-residential buil dings: 

For newly constructed non-residential buildings the externally induced cooling 
demand KB* in kWh/m³ was developed as a new minimum requirement. This 
requirement is aimed at buildings with large glass surfaces, where the object is - if 
there are no elements providing efficient shade - only usable with energy-intensive 
cooling. (The calculation of the KB* only includes entry of heat into the building 
through transparent components and through infiltration, inner thermal loads are not 
considered.) 

 

Classification criteria for energy certification of  buildings 

This point will describe the adopted classification criteria for energy certification (e.g. 
number of classes, class limits, possible class correction criteria accounting for local 
climate, building category and/or building S/V ratio) 

The specific thermal heat demand is the central parameter of the energy pass. It 
describes the room heating demand of a building. It is represented by an evaluation 
scale and enables a comparison with other objects. The category “A++” stands for 
an extremely low demand and matches the passive house standard. “G” stands for 
a very high consumption, as it is often the case with old, non-renovated buildings. 

A++ �  10 kWh/m²a  �  Passive house 
A+ �  15 kWh/m²a  �  Lowermost-energy house 
A �  25 kWh/m²a  �  Lowermost-energy house 
B �  50 kWh/m²a  �  Low-energy house 
C �  100 kWh/m²a �  Technical building regulation 
D �  150 kWh/m²a �  old, non-renovated buildings 
E �  200 kWh/m²a �  old, non-renovated buildings 
F �  250 kWh/m²a �  old, non-renovated buildings 
G �  250 kWh/m²a �  old, non-renovated buildings 

The thresholds for the thermal heat demand refer to the gross surface areas, 
therefore they differentiate from the passive house classifications of the passive 
house institute Darmstadt (PH �  15 kWh/m²a, referring to the net surface areas!) 

 

Calculation method 

Description of the calculation method(s) used to evaluate the energy performance of 
buildings (EN standards and/or local standards, possibly simplified methods for 
small and/or existing buildings) 
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The entire calculation method is laid down in the ÖNORMS (Austrian standards) B 
8110-5 and -6, as well as H 5056, H 5057, H 5058 and H 5059. 

Conventional input data 

Description of the conventional input data to be used to calculate the energy 
performance of buildings according to the national and/or local regulations such as: 
internal set point temperatures, air flow rates, internal gains, hot water needs, daily 
operation schedules and climate data 

The following calculation steps are required for the determination of the thermal heat 
demand: 

Determination of geometry, determination of building physics (U-values), calculation 
of transmission losses, calculation of losses through airing, calculation of the inner 
and solar gains, balancing, determination of the heating period, and finally, the 
calculation of the specific thermal heat demand. 

The calculation uses monthly climate data as the climate considerably influences the 
amount of thermal heat demand. 

ÖNORM stipulates the use of a reference climate (day degree number 3400) for the 
threshold procedure as well as the energy pass, independently of the actual building 
location. In this way all builders are treated the same, even if buildings are 
constructed in climatically favorable or disadvantaged locations. This guarantees 
comparability for energy passes all over Austria. 

At the same time the specific thermal heat demand for the location of the building is 
shown. 

For the calculation of the thermal heat demand, parameters differently defined by 
the norm and dependent on the use of the building are to be applied. The use of the 
building is divided into the following categories: 

·  Residential buildings  

·  Non-residential buildings 

·  Office buildings 
-  Kindergartens and compulsory schools 
-  Secondary schools and universities 
-  Hospitals 
-  Nursing homes 
-  Pensions 
-  Hotels 
-  Public houses 
-  Event locations 
-  Sports facilities 
-  Selling locations 
-  Other buildings  

Depending on the category, different data is provided for operating days per year, 
days of usage of the respective month, daily time of usage, required air change 
ratio, inner gains, target temperature of the room when heated, etc. 

Additional considerations 

This point will deal with special considerations (if any) about the energy certification 
implementation in the local context. 
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Overview of the standards and codes about building energy 
performance in Alsace region (by Region Alsace) 

Status of the implementation of the 2002/91/EC dire ctive 

The implementation of the EPBD in France is the responsibility of the Ministry of 
Labour, Social Cohesion and Housing (all Articles except Articles 8 and 9) and the 
Ministry of Economy, Finances and Industry (Articles 8 and 9). 

After the vote of the parliament, the French Government has promulgated, on 13 
July 2005, the program Law defining the scope of the energy policy, regarding the 
main points for the transposition of the EPBD into French legislation. The execution 
orders are the responsibility of the Government. 

 

Energy performance requirements for new buildings  

On 24 May 2006, the French Government adopted the minimum requirements for 
new buildings. The requirements came into force for building permits requested after 
1 September 2006.  

The type and level of requirements are governed by the function of the type of 
building (dwellings, office buildings schools, …) and may cover :  

·  Maximum U-values for windows, walls, roofs and ceilings ;  

·  Requirement on average insulation level ;  

·  Maximum primary energy consumption per m² of floor area ;  

·  Maximum interior temperature in summer.  

Maximum U-values 

Exterior wall 0,45W/m².°C 

Floor on exterior/car park 0,36 W/m².°C 

Concrete roof floor 0,34 W/m².°C 

Metal roof floor 0,41 W/m².°C 

Others roof floors 0,28 W/m².°C 

Windows, picture windows 2,60 W/m².°C 

Roller blind casket 3,00 W/m².°C 
Maximum U-values 

Maximum primary energy consumption per m² of floor area 

Cep �  Cepref 

Cep is the conventional primary energy consumption of a building including the 
energy consumption for heating, ventilation, cooling, sanitary hot water production 
and lighting. Cepref is the primary energy consumption of the reference building. 
The unit used is kWh/m²/an. Considered energy is primary energy. Considered 
surface is SHON, which is global surface of building (including walls width) without 
loft surface and basement surface inferior of 1,80m height, balcony and no-closed 
surfaces. 
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For housing : Cep �  Cepmax. The primary energy consumption for heating, cooling 
and sanitary hot water production for housing must be inferior of a maximal 
consumption. 

Maximum interior temperature in summer 

Tic �  Tic ref 

Tic is the summer temperature into an area of the building. Ticref is the summer 
temperature into the same area of the reference building. 

Minimal requirements 

Minimal performances are required for some components as isolation, ventilation, 
heating system, etc. 

The requirements are the same for every climatic zone. There is an adjustment of 
the value of Cepref, Cepmax and Ticref according to the climatic zone. 

 

Energy performance requirements for existing buildi ngs  

Building sector in France uses about 42% of the national energy consumption. It 
represents 25% of the CO2 emission. 

Average performance of existing buildings 

 Use Buildings < 1975 New buildings Average 
Heating 

(kWh/m²/year) 328 80 – 100 210 

Sanitary hot water 
(kWh/m²/year) 36 40 37.5 Housing 

Electricity 
(kWh/person/year) 1000 1000 1000 

Heating 
(kWh/m²/year) 209 155 196 

Sanitary hot water 
(kWh/m²/year) 19 40 29 Tertiary 

sector 
Electricity 

(kWh/person/year) ? depending on 
the activity 96 

The French Government is going to adopt minimum requirements for new building 
components when building renovation is done and for extensions to existing 
buildings. These minimum requirements concern in particular: 

·  Boilers fired by non-renewable liquid or solid fuel; 

·  Electric heating systems; 

·  Air-conditioning systems; 

·  Hot water production systems; 

·  Windows and glazed walls (with or without closing); 

·  Equipments of energy production using renewable energy sources; 

·  Insulation materials of opaque walls; 

·  Ventilation systems; 

·  Lighting systems. 
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The levels of these requirements are now decided. These requirements have to be 
respected since the end of 2007. 

Moreover, from 2008, buildings over 1000 m², which undergo major renovation, will 
have to meet global performance requirements. 

 

Classification criteria for energy certification of  buildings 

The implementation of the certification activity has been transposed into French 
legislation though the Building Code (amended by laws in 2005 and an ordinance in 
2006).  

The French Government published in September 2006 regulations which define how 
the energy performance certificate applies when dwellings or buildings are sold. 

The energy performance certificate labels both following aspects:  

·  energy consumption of the dwelling or building;  

·  impact of this consumption on greenhouse effect. 

Energy consumption is either calculated according to one of the declared 
assessment methods or with an operational rating based on invoices (consumption 
noted over the last 3 years). The certificate also includes technical 
recommendations for the cost-effective improvement of the energy performance so 
that the owner is able to locate the most effective works to save energy. 

Certification is compulsory since the 1st of November 2006, when dwellings or 
buildings are sold in France, except overseas areas. From this date, the certificate 
has to be available to the owner and by the owner to each prospective buyer, since 
the building or parts of the building are placed for sale. 

For other buildings, certification is necessary since the 1st of July 2007, when 
buildings are rented and it will be obligatory for new buildings with a building permit 
required after the 1st of July 2007. 

Moreover, the certificates will have to be displayed in public buildings over 1000 m² 
from January 2008. 

  

Buildings in France must be classified on a scale divided in 7 levels: from A (low 
energy building) to G (less efficient building). The energy indicator is based on the 
Cep of the building. An other classification criteria is the greenhouse gas effect 
emission of the building related to the energy consumption. As for the energy 
performance, the scale is divided in 7 levels from A (low GGE emission) to G (high 
GGE emission). 
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Inspection of boilers and air conditioning:  The Government will lay down 
different measures to establish a regular inspection of boilers and air conditioning 
systems. However, these procedures are still under discussion. 

Detailed brochures as well as official texts and tools are available on the national 
websites: 

·  http://www.logement.gouv.fr  

·  http://www.legifrance.gouv.fr  

 

Calculation method 

Calculation procedures pre-existed: they had been introduced by the preceding 
regulation on new buildings (RT2000). They had been based on the same principles 
as prEN 13790.  

They have been developed between 2000 and 2005, to be ready at the end of 2005. 
The new calculation procedures were adopted by the Government on 24 July 2006 
(decree of the 19th of July 2006 relating to the calculation procedures Th-C-E 2005). 
There are specific procedures for dwellings and for other buildings. 

There are two possible ways to respect the thermal regulation: the application of 
technical solution or the realisation of a thermal study. 

Application of a technical solution 

A list of technical solutions was elaborated by the Ministry of Housing. If the 
technical prescriptions respect the ones of the list approved by the Ministry, the 
building is considered as respecting the regulation. 

Realisation of a thermal study 

This method requires the use of a software based on an free engine of calculation 
(Th-C-E 2005) designed by the CSTB (Scientific and Technical Building Center). 
The base of RT 2005 calculation method is the realisation of a thermal study which 
consists of comparing the project building with a reference building. 

As explained previously, primary energy consumption (Cep) and internal summer 
temperature (Tic) of the project building are compared to those of a reference 
building (Cepref and Ticref). 

Project 
 

 
 

�  Geometry 
�  Components and equipments 
 

Reference building 
 

 
 

�  Same geometry 
�  Reference components and equipments 

defined by the regulation 

For housing, Cepmax depends on the thermal area and type of heating energy. RT 
2005 divides France in 3 principal climatic areas (H1, H2 and H3). 
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The climatic zones are defined in the Decree (H: North, to H3: Mediterranean 
zone)In France, it is considered that: 

·  1 kWh primary = 2.58 kWh final, for electric energy;  

·  1 kWh primary = 1 kWh final, for other energy sources.  

In Alsace, the regulation on new housing buildings imposes a maximal primary 
energy consumption of: 

·  130 kWh/m²/an if heating by fossil fuels 

·  250kWh/m²/an if electric heating 

 

Conventional input data 

The calculation procedures includes in particular: 

·  Influence of climate ; 

·  General characteristics of the building: type and use of building, 
compactness, orientation, characteristics of the envelope, air flow rate, 
outdoor climate ; 

·  Performance and characteristics of heating system, performance and 
characteristics of sanitary hot water production system; 

·  Passive solar systems and solar protection ; 

·  Indoor climate conditions, including the designed indoor climate and power 
of lightning equipment; 

·  Active solar systems and other heating and electricity systems based on 
renewable energy sources; 

·  Natural lighting. 

RT2005 considers renewable energies as wood boiler, solar panels or heating pump 
in the reference system. Thermal solar system and photovoltaic system are 
calculated and taken into account in the calculation of Cep. 

It favours bioclimatic architecture with valuing solar supplies, solar protection, 
building orientation natural lightning, summer natural ventilation or green roof. The 
microclimate around the building is also considered (shadows). By comparing 
internal summer temperature, it takes into account thermal inertia. 

All these data impact on the calculation of Cep and Tic. 

The energy performance certificate, which will be issued after completion of the 
building, will constitute proof of compliance. 
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Additional considerations 

French regulation is evolving. In order to reduce building consumption and CO2 
emissions,  new buildings must be BBC-Effinergie buildings in 2012. In 2020 new 
buildings must be passive buildings or positive energy buildings. 

There are not decisions about the consumption level of existing level and 
rehabilitation requirements yet. 

 

Several labels exists to distinguish lower consuming building: 

·  HPE (High Energy Performance) for buildings which consume 10% less than 
a RT2005 building ; 

·  THPE (Very High energy Performance) for buildings which consume 20% 
less than a RT2005 building ; 

·  HPE EnR 2005 which is HPE label with renewable energy use requirements 
; 

·  THPE EnR 2005 for buildings which consume 30% less than a RT2005 
buildings and with renewable energy use requirements. 

·  BBC-Effinergie for buildings which have a primary energy consumption less 
than 50kWh/m²/year (65kWh/m²/year in Alsace) including heating, 
ventilation, cooling, sanitary hot water production and lightning. 
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Overview of the standards and codes about building energy 
performance in Germany (by KEA) 

The following three categories of energy standards can be differentiated: 

·  Legal requirements; in Germany this is currently (since 2002) the regulation 
for the saving of energy (“Energieeinsparverordnung” (EnEV)), cf. 1. to 5., 

·  Requirements for support programmes (promotional/support prog.), which 
have to be fulfilled for eligibility for funding, cf. 6 a)., 

·  Higher standards, which are defined obligatorily but compliance with them is 
not a binding request; this concerns especially the standard for passive 
houses. Cf. 6 b). 

 

Status of implementation of EPBD 

The requirements of the EPDB from 2002 had been largely fulfilled already because 
shortly before the EnEV had come into effect in Germany. The then still open 
requirements, especially the energy passport also for already existing buildings and 
the extension of the requirements to non-residential buildings were then covered by 
the current revised version of the EnEV dating from October 2007 (Lit. 01). A further 
revision of the EnEV has been announced for the beginning of 2009, this will contain 
especially a tightening of the critical values by 30%, a strengthening of the 
implementation side and changes in the calculation method. 

 

Energy performance requirements for new buildings 

The requirements for new buildings are referring to the specific primary energy 
needs (Q P’ (as a main requirement) and the medium transmission heat loss of the 
building envelope HT’ (as a side requirement). (This is to be replaced in the coming 
revision by requirements of the u-values relating to parts of the building.) The 
requirements will be differentiated on the one hand according to the kind of building 
(residential building/non-residential building) on the other hand according to the 
geometry of the building.  

For residential buildings, higher standards are required of compact buildings with a 
favourable (low) A/V-relationship than of non-compact buildings. The allowed 
specific primary energy characteristic QP’’ ranges between 66 and 148 kWh/(m²*a), 
referring to the “building’s usable surface” AN; this is calculated from the volume 
surrounded by the building envelope Ve: AN = 0,32 * Ve and is normally around 15 
– 30 % bigger than the living space. In the balance a global value for the need of 
warm water amounting to 12,5 kWh/(m²*a) is included. Similarly the losses of the 
systems technology and the need for auxiliary energy are taken into the balance.  

For non-residential buildings the reference-building procedure applies; this is to be 
introduced also for residential buildings in the future revised version. The energy 
characteristic that will be acceptable in the individual case is not known beforehand 
but results from the calculation of a reference building, which corresponds to the 
planned building in geometry and exposure but has standardised characteristics in 
regard to building envelope and systems technology. For non-residential buildings 
apart from the need for room heating and warm water also the energy needed for 
cooling and lighting are taken into the balance.  
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Average energy characteristics of existing buildings have been published for a great 
number of different building types by the responsible ministry, in order to able to 
indicate them as reference values for consumption-based energy passports. (Lit. 02) 

 

Classification Criteria for energy certification of  buildings 

During the implementation of the EPBD in Germany especially the question of form 
and content of the energy passport as a crucial certificate of the energy-related 
performance of the building formed the object of long discussions. The decision was 
finally taken in favour of a “bandwidth metre”, that is, a continuous scale with a 
colour gradient. The originally favoured representation of efficiency classes A-G or 
A-J in analogue to the EU label for domestic appliances was discarded. 

An adjustment of the limit values for different climatic border conditions is not 
planned, all characteristics have to refer to a defined reference climate. 

 

Calculation Method 

The calculation of the energy needs for residential buildings is currently done 
according to standard wDIN EN 832, according to national standard DIN 4108-6, 
which is related to it and DIN 4701-10, in which the calculation of the systems 
technology is represented. Apart from that the  EnEV refers to a number of other 
standards. For non-residential buildings the (very comprehensive) DIN 18599-1 to –
10 have to be applied. These are to be complemented by a part about residential 
buildings within the framework of the planned revision of EnEV, so that for a period 
of transition two methods of calculation might be used simultaneously. (Lit 03) 

For small residential buildings a simplified method can be used. For the bigger part 
of existing buildings the proof can be presented in the form of the measured energy 
consumption, if an energy passport (certificate) is demanded. In the other cases the 
same method as for new buildings has to be used. 

 

Conventional Input Data 

This data is presented in the above-mentioned standards DIN 4108-6 and DIN 
18599. 

 

Additional Consideration 

Requirements for support programmes 

For new buildings and for energetic standards of existing buildings which 
considerably exceed the minimum requirements formulated by EnEV there are a 
number of different public support opportunities, sometimes also on a municipal 
level. 

On the federal level these are (for new buildings): the reduced-interest loans of the 
KfW-Förderbank for the standards “KfW energy saving building-60” (“KfW-
Enenergiesparhaus-60”) and “KfW energy saving building-40” (“KfW-
Enenergiesparhaus-40”); decisive for these is a limit value of 60 or, respectively, 40 
kWh/(m2*a) for QP’’, calculated according to EnEV. 
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This limit value applies independent of the A/V relationship of the building. In 
addition, tightened requirements for the average transmission heat loss apply (30 or, 
respectively, 45% better than EnEV minimum requirement.) 

For the renovation of existing buildings especially the Co2-building-renovation 
programme of KfW is relevant. Here reduced-interest loans and/or repayment 
subsidies of different amounts are granted, as long as after the renovation the EnEV 
standard is reached or undercut by 30 or, respectively, 50%. (Lit 04) 

The Passive house-standard 

Strictly speaking, the passive house is not an energy standard but a holistic concept, 
which makes it possible to dispense with a conventional heating system. The 
precise definition is: (source: Passivhaus-Institut): “A passive house is a building in 
which thermal comfort (ISO 7730) can be guaranteed solely by heating or cooling 
the fresh air volume stream which is required for sufficient air quality (DIN 1946) – 
without using any additional circulating air.“ This leads to a maximum heating load of 
10 Watt per m² living space, which, in middle European climate corresponds to a 
heating need of ca. 15 kWh/(m²*a).This is also the limit value for the passive house 
certification by the “Passivhaus-Projektierungs-Paket” (PHPP). For the certification 
of a building as a passive house also a proof of air-tightness (n50 max. 0,6 h-1) is 
required, the total primary energy demand incl. electricity for the household is limited 
to 120 kWh/(m²*a). 
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Overview of the standards and codes about building energy 
performance in Italy (by Provincia Autonoma di Tren to) 

In Italy standards and codes about energy are within the concurrent responsibility of 
the national government/parliament and of the local (i.e. regions or autonomous 
provinces) government/parliament. Because of this, there are potentially two levels 
of standards and codes: a national level that establishes the minimum energy 
performance requirements applicable to the whole nation and a local level that could 
set higher requirements. In particular, the energy  certification process should be 
under the control of the local governments. 

 

Status of the implementation of the 2002/91/EC dire ctive 

The 2002/91/CE “EPBD” Directive was adopted in Italy with two legislative acts: D. 
Lgs 19/08/2005 n.192 subsequently amended by D. Lgs 29/12/2006 n. 311 which 
established the general framework for the implementation of the Directive and 
updated the performance requirements for new buildings. These were 
supplemented by D. Lgs 30/05/2008 n. 115 that defines the standards to be used for 
the calculations, the quality assurance procedures for the software and the 
qualifications of the professionals involved. The national guidelines for the energy 
certification of buildings, needed to complete the implementation of the EPBD 
Directive, are still missing (but could be implemented by the local governments). 

 

Energy performance requirements for new buildings 

The national territory of Italy is subdivided in 6 climate zones (A -F) depending on 
the heating degrees days (HDD) There are three main requirements for new 
buildings established at the national level. 

The energy performance index (EP) for space heating, expressed as the ratio of the 
annual energy consumption vs surface (for residential buildings) or volume (for other 
buildings), must be lower than (or equal to) the maximum limit established by the 
law as a function of the climate and the aspect ratio S/V (surface vs. volume) index. 
These limits will be progressively lowered up until year 2010 when they will range, 
for residential buildings, from 8,5 to 116 kWh m-2 year-1 depending on the climate 
and the S/V (see following tables). 
 

Climate zone 

A B C D E F 

Building 
aspect 
ratio 
S/V �  600 

HDD 
601 
HDD 

900 
HDD 

901 
HDD 

1400 
HDD 

1401 
HDD 

2100 
HDD 

2101 
HDD 

3000 
HDD 

> 3000 
HDD 

�  0,2 8,5 8,5 12,8 12,8 21,3 21,3 34 34 46,8 46,8 

�  0,9 36 36 48 48 68 68 88 88 116 116 
Table 1: year 2010 prescribed values of the EP index (kWh m-2 year-1 ) for residential buildings 
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Climate zone 

A B C D E F 

Building 
aspect 
ratio 
S/V �  600 

HDD 
601 
HDD 

900 
HDD 

901 
HDD 

1400 
HDD 

1401 
HDD 

2100 
HDD 

2101 
HDD 

3000 
HDD 

> 3000 
HDD 

�  0,2 2,0 2,0 3,6 3,6 6 6 9,6 9,6 12,7 12,7 

�  0,9 8,2 8,2 12,8 12,8 17,3 17,3 22,5 22,5 31 31 
Table 2: year 2010 prescribed values of the EP index (kWh m-3 year-1 ) for other buildings 

The thermal transmittance (U) of the building envelope components must be lower 
than (or equal to) the maximum limit established by the law as a function of the 
climate and the S/V index. These limits will be progressively lowered up until year 
2010. For example, the 2010 limit values for the vertical opaque walls will range 
from 0,62 to 0,33 W m-2 K-1 depending on the climate (see table 3). 

Climate 
area 

Opaque 
vertical walls 

Roof Floor (over 
unheated space) 

Window 
(average) 

Glazing 

A 0,62 0,38 0,65 4,6 3,7 

B 0,48 0,38 0,49 3,0 2,7 

C 0,40 0,38 0,42 2,6 2,1 

D 0,36 0,32 0,36 2,4 1,9 

E 0,34 0,30 0,33 2,2 1,7 

F 0,33 0,29 0,32 2,0 1,3 
Table 3: year 2010 prescribed values of the thermal transmittance U (W m-2 K-1) 

The average seasonal efficiency of the heating system (� g), expressed as ratio of 
the energy delivered to the heated space vs the primary energy used, must be at 
least equal to the minimum value established by the law, depending on the boiler 
heating capacity (Pn) measured in kW, up to a maximum value of 84% as follows: 

� g = 75 + 3 log(Pn) % 

Local governments (i.e. regions or autonomous provinces) can establish more strict 
limits. 

 

Classification criteria for energy certification of  buildings 

As mentioned before, the guidelines about the classification criteria for energy 
certification have not yet been prepared at the national level, but there are some 
indications that they will be based on the A - G class system adjusted to account for 
local climate and S/V ratio. The classification index will probably be the primary 
energy used both for heating and for domestic hot water production. Some local 
governments (Bolzano/Bozen, Lombardy) have already adopted the A- G 
classification without any correction for the S/V ratio. The autonomous province of 
Bolzano/Bozen uses a reference climate and a classification based on the net 
energy need for heating, the Lombardy region, instead, uses for classification the 
primary energy need for heating as calculated for the actual climate but has three 
different classification scales depending on the degree-days of the area. 



ILETE - Initiative for low energy training in Europe 
Mid-term report on low energy buildings standards and norms in Europe 30 

Calculation method 

The calculation methods used to evaluate the energy performance of buildings are 
based on the UNI EN ISO 13790:2008 standard (i.e. the Italian version of EN ISO 
13790:2008) that superseded the UNI EN 832 standard. The European standards 
are supplemented by the national technical specifications UNI/TS 11300-1 and 
UNI/TS 11300-2. To calculate the building energy need for space heating the 
monthly method is recommended. Simplified methods for the certification of the 
existing buildings are outlined in the aforementioned UNI/TS 11300 technical 
specifications (that give pre-calculated values for thermal bridges and envelope 
structures as a function of building age and type). National technical specifications 
for cooling energy need calculations and systems exploiting renewable sources are 
currently under preparation but not yet released. The local governments should use 
the same standards, but sometimes the local codes lag behind and still reference 
the old UNI EN 832 standard. 

 

Conventional input data 

The conventional input data to be used to calculate the energy performance of 
buildings are indicated in the aforementioned UNI/TS 11300-1 and 2 technical 
specifications. For example for space heating calculations in residential buildings the 
internal set point temperatures should be equal to 20 °C and the average daily 
ventilation air flow rate equal to 0,3 vol/h. Local governments sometimes use 
different conventional data (i.e. average daily ventilation air flow rate for residential 
buildings equal to 0,5 vol/h). 

 

Additional considerations 

Other laws and decrees assign tax deductions, equal up to 55% of the expenses 
aimed at improving the energy performance of buildings for the years 2007- 2010. 
Generally, performance targets higher than the minimum required for new buildings 
(see point 4), must be reached to be entitled to such tax deductions or other 
subsidies. Other subsidies can be given by the local governments. All the benefits 
(national and/or local) linked to energy performance require the energy certification 
of the building involved (currently using a provisional procedure). 
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Overview of the standards and codes about building energy 
performance in Spain (by Labein) 

Status of the implementation of the 2002/91/EC dire ctive 

The 2002/91/EC Directive was transposed in Spain by means of three Royal 
Decrees (RD): RD 314/2006, RD 1027/2007 and RD 47/2007. 

In the RD 314/2006 the “Technical Code of Building” (CTE) was approved. It 
includes the energy efficiency requirements demanded by the EPBD Directive for 
new buildings, and for large existing buildings (floor area over 1.000 m2), when 
more that the 25% of their envelop is retrofitted. 

The requirements about the inspection of boilers and air conditioning systems are 
covered with the RD 1027/2007 that approved the review of the “Regulations for 
thermal installations on Buildings (RITE)”. 

And finally, the energy efficiency certification was transposed partially by means of 
the RD 47/2007 and it is mandatory since 31st of October 2007. The RD 47/2007 is 
a partial transposition of the EPBD because it is only applicable to new buildings 
and large existing buildings (floor area over 1.000 m2), when more that the 25% of 
their envelop is retrofitted. There aren’t regulations for the certification of the existing 
buildings yet, although another Royal Decree is under preparation. 

 

Energy performance requirements for new buildings 

The requirements for new buildings are gathered in the Technical Code of Building, 
which is divided in different basic documents. Concretely, the energy performance 
requirements that must be fulfilled by new buildings are gathered in the “Energy 
saving document” (CTE-HE).  

The requirements depend on the climatic zone where the building is located, and 
they are more demanding where the conditions are more favourable. The 
requirements cover these aspects: 

·  Maximum Transmittance Values for different building elements; 

·  Solar factor for windows and roof lights; 

·  Minimum efficiency performance for thermal installations; 

·  Minimum efficiency performance for lighting installations; 

·  Minimum natural lightning contribution; 

·  Minimum solar contribution to Domestic Hot Water; 

·  Minimum photovoltaic contribution to electric power. 

The requirements related with energy demand limitation could be checked using a 
simplified procedure (comparing real values with the limit values) or using a complex 
procedure using a simulation tool. The official tool is called LIDER and is available 
for free. 
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Classification criteria for energy certification of  buildings 

The classification scale is divided in 7 levels, identified with a letter, from the letter A 
(more efficient building) to the letter G (less efficient building). For the design of this 
scale other existing scales in Europe were taken in consideration, in particular the 
proposal of the document of the CEN prEn 15217 “Energy performance of buildings-
methods for expressing energy performance and for energy certification of buildings” 

This scale is designed to permit that the 90% of the buildings that fulfil the CTE-HE 
strictly belong to C and D classes (35% in class C and 55% in class D) and it is the 
same for every type of new building (dwellings, public, commercial,…). Although it 
was developed in principle for new buildings, it is possible to extend it to the existing 
buildings if the pertinent studies conclude that it can be convenient. 

The efficiency class is defined from the comparison of the energy indicators of the 
building under study with a reference building. The reference for residential buildings 
is defined by means of the most common characteristics of buildings in year 2006 in 
each climatic zone. For the non residential buildings the reference is the same 
building considering that it complies with the minimum requirements requested in 
the CTE. 

The energy indicator for certification it is based in the total CO2 emissions from hot 
water, heating, refrigerating and lighting systems of the building. Although 
information from primary energy consumption (kWh/m2) and the energy demand of 
the building for heating and refrigerating is also provided. 

 

Calculation method 

There are two possible ways to assess the energy performance of new buildings: 
the simplified method and the comprehensive method. The simplified method is only 
applicable for residential buildings with a maximum percentage of glazing area in the 
façade and in the roof. 

The simplified method is based in validated procedures approved by the 
Certification Commission. It states the fulfilment of the CTE and limit values for 
energy equipments of the residential building distinguishing single-family house or 
flat buildings and different climatic areas. The fulfilment of the requirements only 
provides access to a certification of letter E or D (not higher certification). 

The comprehensive method requires the use of a software tool named Calener. This 
is the official software, but the use of other alternative software is also allowed, as 
long as they are previously accepted by the Certification Commission.  

The official software Calener is a dynamic simulation tool, which calculates hourly 
energy demand, consumptions and CO2 emissions. There are two different versions 
of Calener: Calener VYP for dwellings and small tertiary sector buildings, and 
Calener GT for big tertiary sector buildings. 

The calculation method for existing buildings is expected to be ready in 2009. 

 

Conventional input data 

In order to apply the simplified method the necessary parameters are type of 
building (use, single-family house or flat building), climatic zone, compactness, 
performance of the heat generator, type of fuel and the performances of the heat, 
cold and domestic hot water generators. 
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For the comprehensive method the principal inputs are the general characteristics of 
the building such as type of building, climatic zone, orientation; geometrical 
characteristics; characteristics of the envelope; and characteristics of the systems 
such us nominal power and consumptions of the generating equipments, power of 
the terminal units, air flow rates, and, for tertiary buildings, the power of the 
illumination equipments. The analysis for big tertiary buildings includes more inputs 
such us internal gains, occupation, set point temperatures, water flow rates, daily 
operation schedules, ventilation, natural lighting. 

All the data should describe the nominal conditions of the building. 

 

Additional considerations 

The RD 47/2007 indicates only a “basic procedure” applicable in all the state, but 
the local governments, the Autonomous Communities, can regulate and complete 
this procedure giving new rules about the control and inspections and could add 
more energy indicators for the certification of buildings. 
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Overview of the standards and codes about building energy 
performance in Poland (by WFOSIGW) 

Status of the implementation of the 2002/91/EC dire ctive 

Legislative works on the decree regarding methodology of calculating energy 
characteristics of building and apartment/flat or part of building constituting an 
independent technical and utility whole as well as method of elaboration and pattern 
of certificates of their energy characteristics have been completed and the minister 
signed the decree on 6 November 2008. Defined in the decree are contents and 
form of certificate of energy characteristics in such a way that the purchaser could 
estimate the power quality and hence the costs of maintaining the building, 
apartment/flat or part of building constituting an independent technical and utility 
whole. 

The decree of Minister of Infrastructure dated 21 January 2008 (Govt. Gazette 
number 17, item 104) regarding conducting training and examination for persons 
applying for authorization to elaborate certificates of energy characteristics of 
building,  apartment/flat and part of building constituting an independent technical 
and utility whole, defines the method of conducting and scope of training program 
and examination, as well as payment terms for training and examination procedure 
for persons applying for authorization to elaborate certificates of energy 
characteristics. Whereas, regulations concerning requirements for persons applying 
for authorization to elaborate certificates of energy characteristics are regulated by 
the act dated 7 July 1994 on Building Law (Govt. Gazette of 2006 number 156, item 
1118, as amended). 

In Ministry of Infrastructure, amendment of the act on Building Law has been 
prepared, whose provisions allow for the ability to apply for authorization to 
elaborate certificates of energy characteristics by engineers of: architecture, civil 
engineering, environmental engineering, electric power or allied areas, in 
understanding with regulations of the above training. Apart from this, it lays 
additional requirements regarding persons authorized to draw up certificates of 
energy characteristics of buildings. Proposed are principles that are to ensure 
drawing up certificates of characteristics by persons objective and independent, 
eliminating the possibility of being a judge in one’s own case, and provisions have 
also been proposed which will place obligations associated with making available, 
elaboration and preservation of certificates on persons elaborating certificates of 
energy characteristics of buildings, raising qualifications along with insurance of civil 
liability. 

On the first of January 2009, the obligation of elaborating certificates of energy 
characteristics of buildings in Poland was implemented. 

Energy performance requirements for new buildings 

Provisions covering energy certificate of buildings and apartments/flats have been 
provided in Building Law. The building object along with building equipment 
associated with it should, taking into account envisaged period of utilization, be 
designed and constructed in the manner defined in the regulations, including 
technical and structural, and in accordance with principles of engineering know-how, 
ensuring meeting of basic requirements concerning structural safety, protection 
against fire, utilization safety, appropriate hygienic and health conditions as well as 
environmental protection, protection against noise and vibrations, power saving and 
adequate heat insulation of shutters. 
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For every building handed over for utilization as well as building to be sold or rented, 
its energy characteristics should be set in the form of certificate of energy 
characteristics, specifying the amount of electric power expressed in kWh/m2/year 
indispensable for meeting various requirements linked with utilization of the building. 
In case of building with apartments/flats or parts of building constituting an 
independent technical and utility whole, before handing over the apartment/flat or 
such part of building to third party, certificate of energy characteristics of the flat or 
part of building is drawn up. In case of a building with common heating system, the 
certificate of power characteristics is drawn up exclusively for the building, and in 
other cases also for the apartment most representative for the whole building. The 
certificate of energy characteristics of the building is valid for 10 years. 

Certificate of energy characteristics of a building is not elaborated for buildings 
subject to protection on the basis of regulations on protection of historical buildings 
and care of such buildings, used as place of cult and for religious activity, assigned 
for utilization for not more than 2 years, non-residential serving for farming, industrial 
and commercial usage of power requirements not greater than 50 kWh/m2/year, 
residential assigned for utilization not longer than 4 months a year, detached (free-
standing) of utility area below 50 m2. 

Certificate of energy characteristics of a building can be drawn up by a person who 
possesses full capability for legal tasks, has at least a master’s degree in the 
understanding of regulations of higher studies, has civil engineering authorization for 
designing with specialty in architecture, building design or installation systems or is 
undergoing training and has passed examination before relevant minister for matters 
of construction, physical planning and residential flats. 

The relevant minister for matters of construction, physical planning and residential 
flats will specify by way of an order, the methodology of calculating energy 
characteristics of building and residential flat or part of building constituting an 
independent technical and utility whole, along with method of elaboration and 
pattern of certificates of their energy characteristics taking into account specially: 
quantity data and indicators of energy characteristics of the building and residential 
flat, data of person making out the certificate of energy characteristics along with 
indispensable personal data of the owner of the building or residential flat, bearing in 
mind the correctness of making out the certificate of energy characteristics. 

To the notification on completing construction of the building object or application for 
granting permission for utilization, the investor/principal is under obligation to 
append:  original site book, declaration of site manager on conformity of execution of 
the building object with the building project and conditions of permission for 
construction and regulations along with copy of certificate of energy characteristics 
of the building, with reservation. 

In case of elaborating certificate of energy characteristics of a building of usable 
area exceeding 1000 m2, which is occupied by public administration body or in 
which services are rendered to considerable number of people, such as stations, 
airports, museums and exhibition halls, the certificate of energy characteristics 
should be located in visible place of the building. 

Owner of building, with reservation, is under obligation to ensure elaboration of 
certificate of energy characteristics of the building, if:  date of validity of certificate of 
energy characteristics of the building has lapsed or if as a result of reconstruction or 
repair of the building, its energy characteristics have undergone change. 

The purchaser or lease-holder of building should be provided with certificate of 
energy characteristics of the building or certificate of energy characteristics of the 
flat, if regulations of the act require setting the energy characteristics for this building 
or flat. 
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In connection with implementation of regulations of EPBD directive of January 2009, 
energy certificate is obligatory, viz. issue of energy certificates for buildings. Without 
the energy certificate, it will not be possible to hand over the building to the user, sell 
it or even rent it. 

For energy assessment of building items, indispensable first of all is criteria 
contained in Decree of Minister of Infrastructure dated 6 November 2008 regarding 
methodology of calculating energy characteristics of building and residential flat or 
part of building constituting an independent technical and utility whole along with 
method of elaboration and patterns of certificates of their energy characteristics. 

This document covers comparison of building examined with standard/master 
building. For shutters/partitions the standard is wall whose parameters correspond 
to minimal value specified in decree of Minister of Infrastructure dated 12 April 2002 
regarding technical conditions that buildings should conform to and their location 
(Govt. Gazette of 2002 number 75, item 690, as amended). 

For residential buildings and buildings of collective living, this parameter has been 
determined at the level of: 

·  External walls (in contact with outside air, irrespective of kind of wall): 

-  at ti> 16 °C U(max) = 0.30 [W/(m2 · K)] 

-  at ti < 16 °C U(max) = 0.80 [W/(m2 · K)] 

·  Internal walls between heated and non-heated rooms, stairways or corridors 
U(max) =1.00 [W/(m2 · K)] 

·  Walls adjacent to expansion joint gaps of width: 

-  up to 5 cm, permanently closed and filled with thermal insulation to 
depth of at least 20 cm U(max) =1.00 [W/(m2 · K)] 

-  above 5 cm, independent of accepted mode of closure and gap 
insulation U(max) =0.70 [W/(m2 · K)] 

·  Non-heated underground storey walls without requirements  

·  Roofs, ceiling-roofs and ceilings under non-heated attics or over driveways: 

-  at ti> 16 °C U(max) =0.25 [W/(m2 · K)] 

-  at 8 °C < ti  16 °C U(max) =0.50 [W/(m2 · K)] 

·  Slabs over non-heated cellars/basements and enclosed by under-floor 
spaces, flooring on ground U(max) =0.45 [W/(m2 · K)] 

·  Ceilings over heated underground storeys - without requirements 

·  Internal walls separating heated rooms from non-heated rooms U(max) 
=1.00 [W/(m2 · K)] 

·  ti – calculation temperature in room in accordance with § 134 clause 2 of the 
decree. 

Energy assessment of the building will be finally presented on scale with colored 
gradient, simultaneously showing numerical values and referring to reference object 
(according to WT2008 requirements).  The characteristic will be drawn up for 
standardized climate taking into account the climatic zones whose parameters can 
be obtained in climatic data base. 
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EP - assessed building 
123.2 kWh/(m2year) 

 

 
Acc. to WT20082) 

requirements 
new building 

Acc. to WT20082) 
requirements 

reconstructed building  
Calculated requirements for non-renewable primary energy: 

 

Classification criteria for energy certification of  buildings 

For calculating indicators characterizing energy class of building, quality criteria are 
taken into consideration by which buildings of low energy consumption should be 
characterized by: 

·  very good designing and execution of thermal insulation of all items of 
building shell, providing maximum limitation of cold (heat leakage) bridge 
influence, 

·  leak-tightness of external structural items, 

·  controlled ventilation of rooms, 

·  passive utilization of solar gains, 

·  efficient heating regulation, 

·  adapting thermal power of whole heating system and heaters/radiators 
installed in individual rooms to actual heat losses, 

·  providing the heating and ventilation system with energy-saving equipment, 
e.g. high-efficiency boilers, pump and fan motors with rotating speed 
regulating facility, 

·  easy handling of heating and ventilation systems by users of the premises. 

In calculations of primary energy requirements, apart from materials and equipment 
used, of substantial influence is shape of building shell (A/V) as well as layout and 
orientation of glazed planes with respect to global directions, resulting from 
architectonic project. 

 



ILETE - Initiative for low energy training in Europe 
Mid-term report on low energy buildings standards and norms in Europe 39 

Calculation method 

Energy requirements 

Energy requirement in certificate of energy characteristics is expressed through 
annual requirement for non-renewable primary energy and through requirement for 
final energy. These values are determined by calculation on the basis of unified 
methodology. Data for calculations is specified on the basis of building 
documentation or quantity survey of existing building and standard boundary 
conditions are assumed (e.g. standard climatic conditions, defined mode of 
utilization, standard internal temperature and internal heat gain, etc.). 

Requirement for non-renewable primary energy 

Requirement of non-renewable primary energy specifies efficiency of the whole 
building. Besides the final energy, it takes into account additional input of  non-
renewable primary energy for supplying to building borders of each energy carrier 
utilized (e.g. fuel oil, gas, electric power, renewable energy, etc.). Small values 
obtained indicate low requirements and hence high efficiency and utilization of 
resources and environment protecting energy. Simultaneously with consumption of 
energy, corresponding CO2 emission of the building can be given. 

Requirement for final energy 

Requirement of final energy specifies annual quantity of energy for heating (possibly 
cooling), ventilation and preparation of domestic hot water. It is calculated for 
standard climatic conditions and standard utilization conditions and is the measure 
of energy efficiency of the building and its system techniques. Requirement of final 
energy is the quantity of energy balanced on building borders which should be 
supplied to the building under standard conditions taking into account all losses, to 
ensure maintaining calculated internal temperature, essential ventilation and supply 
of domestic hot water. Small values signal low requirements and hence high 
efficiency. 

Residential building with service premises 

Certificate of energy characteristics of residential building in which there are 
premises of non-residential function, can be drawn up for the whole building or 
separately for the residential part and for each remaining part of the building 
constituting independent technical and utility whole of different utility function. 
Energy characteristic is determined on the basis of calculated annual requirement 
for non-renewable primary energy of the assessed building EP. In case of residential 
buildings and residential flats not provided with cooling system, EP indicator covers 
the sum of annual requirement of primary energy for heating and ventilation 
purposes and preparation of domestic hot water together with auxiliary energy.  

Determination of indicators EP and EK 

EP = Qp/Af   kWh/(m2) EK = (QK,H + QK,W)/Af   kWh/(m2year) 

where: 

·  QP – annual requirement of primary energy for heating and ventilation, 
preparation of hot water as well as drives of auxiliary devices, kWh/year 

·  Af – heated area (of regulated temperature) of residential building or flat, m2 
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·  QK,H – annual requirement of final energy by heating and ventilation system 
for heating and ventilation, kWh/year 

·  QK,W – annual requirement of final energy by system for preparation of 
domestic hot water, kWh/year 

Determination of annual requirement for primary ene rgy 

QP = QP,H + QP,W   kWh/year 

QP,H = wH · QK,H + wel · Eel,pom,H   kWh/year 

QP,W = ww · QK,W + wel · Eel,pom,W   kWh/year 

where: 

·  QP,H – annual requirement for primary energy by heating and ventilation 
system for heating and ventilation, kWh/year 

·  QP,W – annual requirement for primary energy by system for preparation of 
domestic hot water, kWh/year 

·  Eel,pom,H – annual requirement for final electric energy for driving auxiliary 
equipment of heating and ventilation system, kWh/year 

·  Eel,pom,W – annual requirement for final electric energy for driving auxiliary 
equipment of domestic hot water system, kWh/year 

·  Wi – input coefficient of non-renewable primary energy for generation and 
delivery of final energy carrier (or energy) to the assessed building (wel, wH, 
ww) which is specified by energy supplier or energy carrier; in case of 
absence of data, Table 1 can be used (wel  concerns electric energy, wH  
concerns heat for heating, Ww  concerns heat for preparation of domestic 
hot water). 

 

Conventional input data 

Conventional input data that is to be used for calculations of energy performances of 
building especially seasonal requirement for building heat should be calculated in 
accordance with standards PN EN 832, PN EN 12831, PN EN 13790, PN-B 02025 
and other standards indicated in the decree of Minister of Infrastructure dated 6 
November 2008 regarding methodology of calculating energy characteristics of 
residential building and flat or part of building constituting independent technical and 
utility whole along with method of drawing up and patterns of certificates of their 
energy characteristics. 

 

References 

Energy assessment of the building will be finally presented on scale with coloured 
gradient, simultaneously showing numerical values and referring to reference object 
(according to WT2008 requirements).  The characteristic will be drawn up for 
standardized climate taking into account the climatic zones whose parameters can 
be obtained in climatic data base. 

a) European directive EPD 2002/91/WE regarding energy characteristics of 
buildings. 
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b) Decree of Minister of Infrastructure dated 6 November 2008 regarding 
methodology of calculating energy characteristics of residential building and flat or 
part of building constituting independent technical and utility whole along with 
method of drawing up and patterns of certificates of their energy characteristics. 

c) Decree of Minister of Infrastructure dated 12 April 2002 regarding technical 
conditions that buildings and their locations should correspond to (Govt. Gazette of 
2002 number 75, item 690, as amended). 

d) Act dated 18 December 1998 on supporting thermo-modernization undertakings 
(Govt. Gazette of 1998 number 162, item 1121, as amended). 
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Overview of the standards and codes about building energy 
performance in Romania (by ADETIM) 

Status of the implementation of the 2002/91/EC dire ctive 

The authority dealing with the energy policy and strategies in Romania is the 
Ministry of Industry and Resources. Energy efficiency policy-making and program 
implementation is the responsibility of the Romanian Agency for Energy 
Conservation (ARCE). 

Issuing execution orders after the promulgation of legislation are within the 
responsibility area of the Government and Local Authorities. 

Relevant legislation for the implementation of EPBD in Romania are: 

Government Ordinance No. 29/2000  on the thermal rehabilitation of the existing 
building stock and stimulation of thermal energy saving: 

Establishes the National Program for the Thermal Rehabilitation and Modernization 
of Buildings; 

Imposes the need for  an energy efficiency certificate for buildings; 

Provides a number of financing sources and fiscal incentives: 

Law No. 372/2005  on the energy performance of buildings 

The Law transposes the Directive 2002/91/EC into the Romanian legislation and 
entered into force at 1 January 2007; 

The Law stipulates that obtaining an energy performance certificate for all new 
buildings and buildings sold or rented after 1 January 2007 is mandatory; by 
exception, for selling or renting of an individual house or flat in a block of apartments 
the energy certificate must be obtained as of January 1st, 2010; 

The energy certificate will have a validity of 10 years. 

Ministerial Order No. 157/2007 : The order contains the Methodology for the 
calculation of the energy performance of buildings and drawing up of the energy 
performance certificate. 

 

Energy performance requirements for new buildings 

Building Situation in Romania : The vast majority of buildings in Romania are aged 
between 15 and 55 years, and are characterized by a low level  of thermal 
insulation, high heat losses and high heating costs. 

 

Structure of the dwelling stock in Romania by age 

 

Structure of energy consumption for an average 
flat constructed between 1970 and 1985 
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The thermal energy for heating and hot water preparation represents approx. 75% of 
the annual energy consumption of the building. 

As compared with the situation in the European Union, in Romania:  

·  The thermal energy consumption in apartment blocks in urban areas is: 

-  390 kWh/m2 yr (210 kWh/m2 yr domestic hot water & 180 kWh/m2 yr 
heating) 

-  In all EU buildings: 220 kWh/m2 yr 

·  In Romania, the energy consumption per capita is: 

-  50% higher than in Poland 

-  7 times higher than the EU average 

·  The annual specific energy consumption in buildings is:  

-  Romania - 120 kWh/m3 

-  EU - 40 kWh/m3 

The national potential for energy saving in the residential sector - as percentage of 
the consumption - is 41.5%. 

 

Starting with 1997 in Romania was adopted a regulation on the minimum 
requirements for all new buildings , in accordance with the according with C 
107/1-7 regulation. These requirements are mandatory for building permits 
requested after 1 January 1998. 

The type and level of requirements are dependant on the type of building (dwellings, 
nonresidential buildings, etc) and may cover: 

·  Maximum U-value - for building elements and buildings as a whole; 

·  Requirements on average insulation level – G coefficient [W/m3K] 

The proof of compliance must be provided after the completion of the building. 

 

According with C 107/97 in Romania were established the minimum requirements 
for new buildings components, for building renovation and for the extension of 
existing buildings. These requirements are identical to the ones for new buildings. 

In this case the proof of compliance must be provided at two moments: 

·  before the renovation; 

·  after the completion of the building. 

 

Law No. 372/2005  on the energy performance of buildings and the requirements 
regarding the certification of buildings was adopted by the Government on 
12.10.2007. 

Certification is mandatory for public buildings from January 1st, 2007 and for 
residential buildings from January 1st 2010. 

A revision of the requirements is scheduled to take place before the end of 2009. 
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Classification criteria for energy certification of  buildings 

Energetic evaluation of real buildings is performed on the basis of normal heat 
annual specific consumption, estimated through a thermal expertise. The evaluation 
regards: 

·  the real building 

·  the building used for reference 

·  the efficient building 

The performance of the real building is to be compared with the performance of the 
building used for reference, defined as a building with a structure similar to the one 
of the existing building, but which ensures a rational use of thermal energy, 
according to the NP 049 – 2000. 

The thermal expertise performed for the rehabilitation and modernization of a 
building must establish the energetic performances to be achieved after the works 
are carried out. The existing (subject) building must be transformed into an 
energetically efficient building with the same structural parameters, but with much 
lower specific energy consumptions.  

The energetic evaluation of a building, in all three cases, is based on a classification 
grid designed on the annual specific energy consumption of the buildings in our 
country. Minimal and maximal values for specific annual heat consumptions, 
according to the type of consumption, for all types of buildings in Romania, are 
presented in the next table: 
 

Specific consumption qmin [kWh/m2an] qmax[kW/m2an] 
Heating 80 700 

Household use warm 
water 

25 300 

Total 105 1000 
Specific annual heat consumption 

Annual specific consumptions are divided according to their use, on a scale known 
as “energy scale” or “energy classification grid” for buildings. This scale establishes 
a relation between the specific energy consumption and an energy class, from A to 
J, as can be seen in the figure: 

HEATING WARM WATER FOR HOUSEHOLD USE 

 
THERMAL UTILITIES TOTAL USE 
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Energetic evaluation of buildings is made based on the annual specific consumption 
for all three types of buildings. The evaluation of the real building takes into 
consideration the normal specific annual consumption adjusted with a “Po” 
coefficient established according to the maintenance and exploitation deficiencies of 
the building and included installation systems, which led to an inefficient use of the 
heat. Specific heat consumption is an indirect way of assessing the impact of the 
building on the environment by the equivalent amount of CO2 produced in the 
process of thermal energy generation. 

The range of values for energetic evaluation is between a maximum value of  NM = 
100 points for a thermally efficient building and a minimal value of 20 points (Nm = 
20 points) for a thermally inefficient building. 

 

Calculation methods 

The methods used for the evaluation of energy performance of buildings can be 
divided into three categories: 

·  direct methods; 

·  indirect methods; 

·  methods based on indicators. 

The direct calculation method 

The direct modeling of the thermal behavior of buildings and installations is based 
on the thermal transfer characteristics of the materials used in the production of the 
construction elements and on the thermo-dynamic parameters typical to heated and 
unheated spaces of the building, as well as to the external climate. They are set 
according to the technical documentation of the building or to the data gathered on 
the building inspection, with a correction according to the present registered wear 
and state. This approach to thermal expertise of buildings and their installations is 
used by standard NP 048 – 2000 [3], which represents the methodology 
recommended by the legislation in use. 

The direct modeling method determines the degree of thermal insulation of the 
building’s envelope, while detecting the following thermo-physical characteristics : 

·  Corrected thermal resistance indicators for opaque construction elements 
(walls, terraces, intermediate concrete floors, ground floors, buried walls 
etc.); 

·  Corrected thermal resistance indicators for exterior glass elements 
(windows, doors); 

·  Thermal insulation indicator of the building. 

 

According to the geographical and climatic settlement area of the building, the 
following can be calculated based on the thermo-physical characteristics: 

·  The annual normal heat consumption for heating , as total and specific 
figures, at building and thermal source level; 

·  The annual normal heat consumption for producing do mestic hot 
water , as total and specific figures, at thermal source level. 

The annual heat calculation for heating uses the degrees-days method. 
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According to the time interval taken into consideration for this method, there are: 

·  Stationary models; 

·  Quasi-stationary models; 

·  Dynamic models. 

 

Stationary models  operate with large time intervals (month, season), using 
constant reference temperatures, so that the estimated heat consumption is: 

( )si
t

c QQGCNQ im +-= 12024,0
 [kWh/m3year] 

Where: 

·  Qc – the heat needed to heat up a cubic meter of interior volume; 

·  C – Correction indicator that takes into consideration the characteristic of the 
interior thermal regime; 

·  G – Global indicator for the thermal insulation of the building, [W/m3K], 

·  N12tim – annual number of degrees-days for calculation at average interior 
temperature tim, 

·  Qi – amount of heat resulting from domestic activities during the heating 
period, [kWh/m3an], 

·  Qs – amount of heat resulting from solar radiation during the heating period, 
[kWh/m3an] 

Heat consumption calculated with this method is higher than the real values, even if 
we take into consideration the amount of heat from internal sources and solar 
radiation, because external temperatures (as monthly average values) are 
considered constant values, and the equilibrium temperature (at the start of the 
heating period) is also considered a constant value, but resulting from an equation 
of stationary thermal balance. This method is considered simple, easy to apply, and 
may be used in the evaluation of energy consumption after the building was 
rehabilitated, in order to highlight the savings resulting from rehabilitation and 
energy modernizing measures. 

 

Quasi-stationary models  are based on the cumulated degrees-days method and 
are applied to shorter periods of time, such as hours and days. The temperatures 
taken into consideration are averaged between these intervals and the equilibrium 
temperature is set according to characteristics of heat, which means that the 
deviation of estimated consumption from the real ones is much reduced. The input 
of costless heat sources may be considered direct, evaluated during the time 
interval taken into consideration, just as the equation demonstrates: 

( )( ) p
p

sipc NGZmQQGCQ � +-= 024,0
 [kWh/m3year] 

Where: 

·  p – the characteristic period of time, 

·  m – indicator of use for solar energy during p period of time. 
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At the same time, costless inputs may be calculated indirectly, by modifying the 
exterior and interior reference temperatures included in the number of corrected 
degrees-days on characteristic periods, just as standard NP 48 – 2000 shows. 
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Where: 

·  Bi – characteristic correction indicator for fresh air introduced in rooms; 

·  na – number of air exchanges; 

·  Lj – the thermal connection of construction elements that make up the 
building envelope; 

·  NGZk – number of corrected degrees-days during the characteristic k period. 

This method requires the use of values for the exterior climate parameters that were 
registered along the characteristic periods and a computer processing of these data. 
Quasi-stationary models allow us to draw the consumption characteristic of the 
building (the energy signature) and may offer information about the thermal 
response of the building and the performance of the heating source. 

The method can be used in order to evaluate the savings obtained after the thermal 
rehabilitation, using the same climate model used for calculating the normal 
consumption rates of the building. 

 

Dynamic models  need a database of climate information with momentary values, 
usually obtained from registering the evolution of exterior and interior parameters, 
over a certain period of time. Within the calculus that defines the energy 
consumption of the building the contribution of costless energy inputs (solar, 
domestic activities etc.), as well as the thermal inertia effect of the building and of 
the relation between building and heating installation are specified. 

It is a method that needs computer support, and is especially used in order to 
establish the performance of storage systems of thermal energy at building 
envelope or thermal installation level. 

Indirect methods 

Indirect methods are based on energy consumptions registered or invoiced (kWh, 
Gcal/h), over a certain period of time. Consumption registration may take place at 
the heating source or at the branch circuit of the block of flats or of the apartment. 
Usually, the invoicing intervals are month or year. 

This method is of stationary model type because it is based on the degrees-days 
method, applied to a long time period and allows for the indirect calculus of energy 
performance of the building using the thermal insulation indicator, G. 

imt
f

VNGZ

Q
G

20024,0
=

 [W/m3K] (4) 

Where: 

Qf – quantity of invoiced heat, [kWh/m3year] 
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By using indirect methods, the thermo-physical characteristics of construction 
elements cannot be determined and the weight of various components of the 
building in thermal energy consumption cannot be appreciated either. 

Methods based on indicators 

This approach to the thermal expertise of a building is purely informative and is 
characteristic for a first diagnostic stage of the energy consumption of the 
construction in order to include it in a certain consumer category. 

The indicators refer to specific consumptions established according to the building 
function (kWh/m2 useful surface), or according to the average thermal resistance of 
the envelope (kWh/m2 of construction element). 

This evaluation method of energy consumption of a building cannot be the basis of 
an energy expertise report in order to award the energy certificate and develop the 
construction audit. 

According with law 372/15.12.2005, the calculation procedures (art. 3) were adopted 
by the Government on 12.10.2007. 

 

Additional considerations 

The legislation and standards recently adopted by Romania, in relation to  the 
reduction of energy consumption in new buildings and also in the existing building 
stock are in accordance with the relevant EU policy;  but the major issues remain 
those related to the financing of the required investments. 


