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Energy classes of buildings 
 

Energy efficiency has many dimensions and its definition in different situations could be 
done by different criteria because we have the energy efficiency of air conditioning, on 
manufacturing, on production and energy efficiency of lighting, etc .. It is usually measured 
by energetic performance criteria, but always is linked with conditions (under which should 
be realized), most of which are objective, others are purely subjective, such as the feeling 
of heat, light or sound comfort. Any feeling of comfort depends on the subjective 
perception of a number of objective factors which have measurable indicators that should   
be brought to a system of values simultaneously. 
 
Generally the energy efficiency of a building is determined by comparing the levels of 
energy consumption and levels of emitted energy by the building, as the systems of 
heating, cooling, heating domestic water, ventilation and lighting must meet certain 
requirements introduced with European and international standards for automation and 
energy efficiency. 
 
Requirements for energy efficiency in buildings include the following more general mix of 
systems in the energy balance of buildings in particular of single-family houses: 
 - Heat resources; 
 - Heating of domestic hot water; 
 - Cooling; 
 - Ventilation; 
 - Lighting; 
- Systems for extra energy 
without taking into account  the power consumption of PC, printers, TV sets and household 
appliances, but their heat releases and heat from lighting systems affect the heat balance. 
 
The household buildings built in our country to mid-90s have energy consumption for 
heating 250-350 kWh / (m2/.year) and they are obviously 
energy-inefficient. They need measures to be renovated 
and their energy performance indicators to be improved to 
modern requirements of classes B and A.  
In Germany, historically, the changes in the requirements 
for the energy efficiency of buildings in terms of energy 
demand for heating follows the scale: until 1984 - no more 
than 200 kWh / (m2.year); since 1984 - no more than 150 
kWh / (m2.year); since1995 – no more than 100 kWh / 
(m2.year); since 2002 - from 30 to 70 kWh / (m2.year) [1]. 
 

Energy classes of buildings [12] 
 
The passive house 
"A Passive House" is the norm, according to which heating costs are reduced to a 
minimum as the heating costs account for 15-25 kWh / m2.year., and the total primary 
energy consumption for all household needs - heating, hot water and electricity - no more 
than 120 kWh / m2.year . Regarding the characteristics of thermal insulation levels for a 
passive house a building is considered that cools by 1° C per day and night, at an outside 



air temperature (-15)°C. The passive house 
is distinguished primarily by its high air-
tightness and powerful thermal insulation of 
the building. The main idea, especially for 
single-family houses is to use forced-air and 
outlet ventilation with heat recovery system 
and underground air-ducts. The heating uses 
electric converters whose surface has a 
temperature of not more than 60oC or 
infrared emitters, which permit the use of the 
automatic control system of the heating 
system to maintain a preset temperature in 
the premises with accuracy (± 0,1)°C [3, 5].  
 

Family house "Passive House" without cooling 

 
Building with nearly zero energy consumption  
Under the current domestic regulations, "a Building with nearly zero energy consumption" 
is a building whose energy consumption (defined as demanded primary energy without 
energy for appliances) meets Class A of the scale of classes of energy consumption for 
the relevant type of buildings, provided not less than 55% of demaned or delivered energy 
for heating, cooling, ventilation, hot water for domestic use and lighting is energy from 
renewable sources placed on-site adjacent to the building or near/close to it, as under 
close means a source with a maximum distance to 15 km from the boundary property of 
the building. 
 
Technical measures for improving the energy efficiency of buildings in terms of heating  
- Use of the thermo-insulation inverted materials of the type of FIBRAN (fiber plastic 
boards)  - e.g. at a thickness of 8 cm, the heating costs for premises shall be limited to 40-
60 kWh / m2.year., the efficiency can be improved by insulating the floor and ceiling. In 
case of partial isolation with e.g. 5 cm, high quality windows frames, isolative wool on 
intermediate walls and / or ceiling - losses are limited to 70-90-110 kWh / m2.year .; 
- Use of a thermo-dyes and thermo- plaster 
instead of dye-latex coatings on the ceiling / 
walls and / or metallized wallpapers – there 
is partially reduced heat loss and increase 
of thermal stability of the premises 
equivalent to 3 cm EPS, as the contact 
temperature of the treated surface is 3-4 
degrees higher, limiting the risk of 
condensation and mold and the heating 
costs are reduced by 8 to 10%.  
 

Thermo- ceramic coatings for interior walls [11] 
 

Comfort and energy efficiency 
A heating system is not intended only to provide survival at low outdoor temperatures, and 
it should contribute to a pleasant room climate. Therefore at the heating and air 
conditioning equipment we introduce the concepts of "temperature that feels" and 
"temperature at which a person feels comfortable." 
Temperature sensation and temperature of comfort depend on: the air temperature in the 
room; radiation temperature of the surrounding area; asymmetry of the temperature of the 



radiation; distribution of the air temperature; air flows; relative humidity and operating 
temperature, which in sedentary activities and light clothing is «optimal» at 21,5 ° C.  
 
Heating by convection and radiation 
Conventional heating systems heat the air, causing more energy consumption (in 
particular electric energy), since the warm air rises upwards. So 60% of the heated air 
finds itself literally "under roof" of the room 
and if the roof and the walls have a high rate 
of heat loss, the heating is insufficiently 
efficient. The infrared heaters/radiators (IR) 
heat the objects themselves: clothes, plants, 
walls and bodies of the occupants in the 
room. This heating is the most comfortable 
for people - the air in the room is heated 
evenly regardless of the distance at which the 
heater is located.  

Temperatures at conventional and the IR heating 
 

According to data from the studies performed, the cost of energy for the seasonal heating 
of identical family houses with gas and electric infrared heating IR respectively are 187,85 
kWh / m2 and 71,21 kWh / m2, as CO2 emissions  are 46,77 kg / m2 and 38,52 kg / m2 [3]. 
The ratio "price of energy from natural gas / electricity price" for the Republic of Bulgaria to 
March 2016 is (0,084 ÷ 0 076 BGN / kWh) / (0,205 BGN / kWh daily {0.116 BGN / kWh 
night tariff}) [NSI, EVN 02.03.2016,]. 
Main reasons for the differences are larger losses in energy transfer from the gas burner to 
the radiators, the vast mass inertia of water radiators, higher losses in ventilation due to 
temperatures in vertical of air layers and smaller losses on IR in transmission through 
walls due to their better drying. 
 
Classes of energy efficiency of electrical 
appliances 
The label for energy efficiency displays basic 
information about electricity consumption (and 
water) and energy class of the appliance, such 
information on the label should enable to 
calculate the operating costs of the unit for all its 
life. According to existing regulations, the label 
must be placed on each appliance offered 
commercially, for which there are regulated 
energy classes and such a label.  

Sample label [2] 

 
Assessment of energy efficiency and energy classes of air conditioning systems 
 
The assessment is done on the basis of performance 
indicators SEER and SCOP, the indicator SEER is 
an assessment related to the cooling power,  SCOP 
is the heating power at typical cooling and heating 
season, as the cooling and heating capacity are 
divided by the total consumed energy during the 
relevant period, and measurements of the cooling 
and heating capacity are carried out at several 



points. As higher the SEER and SCOP - so the equipment is more energy efficient.  
 

Energy classes of air conditioning systems 

 
Energy balance and thermal features of LNS and LED 
Light sources are characterized by different efficiency (luminous flux in the visible range / 
electric power consumption) and therefore energy class (EC), depending on the 
technology used:  Eff LNS 5-13% EC D; Eff CFL 22-25% EC B, and A; Eff LED (retrofit E27) - 
25-35% EC A and A+; Eff LED (chip Cree) - over 86%, EC A +++. For example, in 
comparison to LNS 75W  and 930lm luminous 
flux corresponds a  retrofit LED with power 
12W. Another benefit of LED over LNS e 
emission CO2 - according to data from the 
energy sector in the US, consumption of 1kWh 
(3,6MJ) electrical energy leads to  released  
610 g CO2. Assuming that an LNS gives light 
for 10 hours a day on average, then a 40W 
power lamp contributes  to 89 kg CO2 
emissions per year, while LED-equivalent with 
power 6W will cause no more than 14 kg 
emissions of CO2, which is 85% less. 
 

Light spectrum of lamps  
 
Building automation and energy consumption efficiency management 
Depending on the degree of automation of heating and cooling of 
buildings there are defined four energy classes [5] as the highest of 
them - "A" corresponds to high energy performance criteria of BACS 
(Building Automation and Control System) and TBM (Technical 
building management) - automated network in premises for 
management with active monitoring and regulation of parameters 
levels, program maintenance, energy monitoring, continuous 
optimization of energy consumption. Lowest - is the EC "D" that 
defines energy inefficient BACS, i.e.  a building without any functional 
building automation, lack of any automatic control and energy monitoring. Buildings with 
such systems must be upgraded and new buildings should not be constructed with such 
systems. 
 
Balance of energy in single-family houses 
1. Energy needed to realize the required levels for heating, lighting, cooling, etc..; 

2. The energy obtained from the environment 
naturally; 
3. Net energy consumption of the building, 
produced by 1 and 2, together with the 
characteristics of the building itself; 
4. Delivered energy (including for ancillary 
requirements) used for heating, cooling, 
ventilation, hot water and lighting systems, 
taking into account renewable energy and 
cogeneration; 
5. Energy from RES produced in the building; 
6. The energy generated in the building and 
exported for sale (can incl. also 5); 
7. energy-carriers or energy-related to CO2 
emissions,  used in building; 



8. energy or emissions generated on site and used on-site, but not related to 7; 
9. energy savings   or CO2 emissions associated with the exported energy received by 7 [5]. 

 
 
How to save energy? 
In the following paragraphs we suggest some general recommendations based on data 
from popular literature on how to save electricity in households by controlling some 
parameters of the main consumers in house appliances in households: 
- Refrigerators - the size of the refrigerator is important for its consumption.  
Recommended 50-70 liters per member of household. 
- Washing machines - by reducing the washing temperature from 90 to 60 °C – it can save 
about 14% of electricity. 
- Dishwasher – using them saves about 60% of water and 35-60% of energy, compared to 
washing up with running water. 
- Lighting - Use energy efficient light bulbs so called CFL – they economize 75-80% 
energy and have a 6 ÷ 12 times longer life than conventional incandescent bulbs (which is 
about 1000h). The LED-bulbs have even better energy performance and more than 30 
times longer life. But using CFL one should not forget that their spectral composition is 
incomplete, and using LED, that at high color temperatures they have a significant 
presence of radiation in the blue range, having a negative impact on living organisms and 
therefore you have to select LED sources with color temperatures below 4000 K. 
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