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Introduction

Countries are looking for 

simplification of certification

in order to save the efforts and money

Old existing buildings 
– gathering the input data is often very labour-intensive
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One possibility is a measured energy rating

The countries are mostly aware of the advantages 
often are not aware of all risks arising from use it 



Measured energy rating

Advantages:
� relatively easier, not so expensive;
� easy to understand by user;

� it may draw the attention to a wrong use and operation. 

Disadvantages:
• a lot of obscurities; influenced by behavior of occupants; 
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• a lot of obscurities; influenced by behavior of occupants; 
? the separation of measured energy for different uses; 
? the data quality;
? correction for standard conditions;

? calculation of energy savings.

Not suitable for all building types



SK: For certification of all building types:

• after construction, renovation - calculated energy rating

• existing buildings (sold or rented) - calculated or measured energy rating

Normalization 
of measured energy The scale is the same 

Slovak certification scheme
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to standard conditions

Normalization = also calculation procedures are needed

but not sufficient in CEN standards
Measured energy rating is not used in practice

Detailed method is under preparation



Suitable building type 
for measured energy rating because:

Slovak Republic - Apartment Blocks 
(about 900 227 flats, 93 % connected to district heating)

• EPC – only for whole building not for flats

Measured energy rating

5CENSE workshop, Zagreb, Croatia, 8.-9.2009       Jana Bendžalová

• meters for delivered heat are on the building boundary  (separate for 
space  heating and DHW)

• losses inside building are mostly recoverable 

• behaviour of one user does not influence the total energy 
consumption 

• Only correction for weather to the standard climate is needed



EN 15603: Energy performance of buildings — Overall energy 
use and definition of energy ratings
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EN 15603: Energy performance of buildings — Overall energy 
use and definition of energy ratings
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EN 15603: Energy performance of buildings — Overall energy 
use and definition of energy ratings
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Correction for standard climate conditions

Simple average for 3 years
(EN 15603, Art. 7)

= correction for average climate conditions 
for building’s location

Suitable for some countries
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Suitable for some countries
Cannot be used in Slovakia

Global indicator 
for standard climate conditions

The same scale for calculated and measured rating



Correction for standard weather conditions
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Actually used

Simple Degree Days 

correction

Developed
Heat-Balance ratio 

Degree Days correction

Inaccuracy 0,1 – 3 %

More accurate method
also for buildings of better quality

High insulation level
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Inaccuracy 15 – 31 %

not very accurate 
especially 

for new buildings
of better quality

High insulation level
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Heat-balance ratio correction
Simple correction



Example – buildings in original state built before 1983:
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More exact method - based on typical values for heat-balance ratio

Method for heat-balance ratio Degree Days correction

Correction for standard climate conditions

 15,779

Level of thermal 
properties

Typical 
gain/loss ratio   

γ

Typical gain 
utilisation factor                 

ηηηηH,gn

ηηηη H,gn   . γγγγ

A0a-original state - built-up 
before 1983 0.236 0.963 0.23
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Method is accurate but data 
quality must be ensured 

Or  can be used more exact  
formulas for  different  actual climate
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Correction for standard climate conditions

Method based on energy monitoring

EN 15603 Annex B :  
The average power is plotted 

versus the average external temperature or degree-days

SK: uses Degree Days 
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SK:  Experience with old national standard 
STN 73 0550:1996 - Method for space heating 

based on measurements from short time period (min. 30 days)

Problem of short time measurements: 
thermal inertia of the buildings of better quality 

SK: uses Degree Days 
(internal temperature can be measured or estimated) 
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Measured energy rating

EN 15603: 
The average power plotted versus the 
degree-days

Linear regression:

Slope “a” = sensitivity of the 
building to changes in 
temperature difference.
From “a” 
heat transfer coefficient  H
W/(K.m2) is calculated

Q = a . Dt + b 
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y = 0.0404x - 23.293

R2 = 0.8859
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Constant „ b“ = heat gains, 
heating system losses, 
malfunctions 
(not depending on weather) 

Normalization by 
extrapolation to the standard 
climate (3422 K.day) 



1. min. 3 years measurements

y = 0.0404x - 23.293

R2 = 0.8859
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Measured energy rating - example

3.  heat transfer coefficient H   

W/(K.m2) calculated from the slope 
of the regression line 

2.  correlation coefficient  (min. 0.7)

Data quality can be checked

3 requirements
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H 

W/(K.m2)
In interval

H ±±±± 3 σσσσ

Correlation 
coefficient
(min. 0.7)

Number of 
measurements

(min. 3)

Extrapolation 
to 

3422 K.day
En, 3422  

kW/h(m2.a)

1,68 0,9412 8 114,9

Only if data are correct →
can be used for 
measured energy rating 
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Calculated rating  =  115,5 kWh/(m2.a) 

of the regression line 
– compared with the typical values



SK:
Data for measured energy rating for certification:

Measured data

• must be separately metered for each energy use

• Apartment blocks → the annual heat consumption from
previous years from the energy bills can be used (calibrated
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previous years from the energy bills can be used (calibrated
meters on the building boundary)

• Also the data from special metering can be used
(but should not make the method more expensive than calculated rating)

• Combination measured + calculated rating is allowed (DHW)



Measured energy rating – software tool
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Measured energy rating

Used for field study 
of 40 buildings.
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Simple software tool:
• measured input data are checked and judged

• if data are correct - measured energy is normalized using 2 methods

• calculation of confidence intervals – result with lower confidence interval



Calculated energy rating is needed 
=

important information for owner 
about the possible 

wrong use, operation, metering

The result of the study
30% of buildings

the annual data is not appropriate

Conclusion
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motivation for 
standard use, correct behaviour, 

correct operation, control and metering
= energy savings

Measured energy rating – less expensive



BUILDING TESTING AND RESEARCH INSTITUTE, n.p.o.
Studená 3, 821 04 Bratislava, Slovak Republic CERTICOM VVÚPS-NOVA
Tel: +421(2) 49228 111 Tel: +421(2) 49228 150 Tel: +421(2) 49228 557
Fax:+421(2) 44453 617 Fax:+421(2) 44453 117 Fax:+421(2) 49228 223 
E-mail: info@tsus.sk E-mail: certicom@tsus.sk E-mail: vvups@tsus.sk
Web: www.tsus.sk

Thank you for your attention
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