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ABSTRACT. Reason for energy use in buildings is the need for comfort, hygiene, computers 

work and office equipment and operation of internal building basic systems. In modern 

conditions of chronic energy shortage, however, the design strategy for achieving full comfort 

homogeneity of the whole building looks like a superfluous luxury. This gives grounds zones 

within a building be classified by mode of living. The buildings themselves considered 

qualitatively constructed and operated, if maintaining a healthy regime in them is done the 

lowest energy consumption and community service. The role of good design lies in finding 

such design solutions where hostile environmental impact can be mitigated to the extent 

possible and created an internal environment that energizes and relaxes its inhabitants. In this 

regard need to know which of the many parameters of the state of the environment are 

tangible for people and their influence on the feeling of comfort and discomfort.   
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1. Introduction 

The prophecy 

 In 2013, Decree No. 16-1594 of 13.11.2013 was published in the State 

Gazette, issue 101 of 22.11.2013, for energy efficiency audits, certification and 

assessment of energy savings of buildings. 

1. Energy efficiency - any measure or set of measures resulting from the application 

which leads to a reduction in energy consumption, while maintaining the degree of 
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household comfort and reducing the energy intensity of a unit of production in the 

industry, while protecting the environment. 

2. Energy losses - the amount used but unused due to low energy efficiency. 

3. Energy consumption - the amount of energy consumed or consumed, used to meet 

different energy needs and / or to provide the microclimate. 

4. Integrated energy performance - annual energy consumption in KWh / yr. And/or 

in an ecological CO2 equivalent. 

5. Building Energy Performance Certificate - officially recognized document that 

includes the energy performance of the building, calculated according to the 

methodology specified in the Building Certification Ordinance.  

2. Comfort 

 The reason for energy use in buildings is the need for comfort (heat, light 

and air), hygiene, for work on computers and office equipment, and work on indoor 

building systems. It is accepted for the successful organization of the internal 

building in the buildings to observe the following four common design principles: 

- follow the requirements of the technological processes arising from the purpose of 

the building 

- provide comfort to the people living in the building (incl. Thermal, air, light, sound 

and aesthetic / 

- ensure the mobility of technological equipment in optimization of technological 

processes or their re-innovation 

- Provide economically advantageous conditions for the operation of the building, its 

systems and installations throughout its life cycle. 

In modern times of chronic energy shortage, however, the design strategy for 

achieving a complete comfortable homogeneity of the whole building seems to be an 

unnecessary luxury. This makes it possible to systematize the zones in a building 

according to the habitation regime: Continuously inhabited areas / living rooms, 

offices, offices, offices /; Periodic habitation zones / kitchens, canteens, bedrooms, 

service rooms, bathrooms, toilets etc. /; Unoccupied zones / cellars, cellars, ceilings. 

Although there is a high degree of correlation between the different zones, they have 

a significant impact in providing a comfortable and healthy physical environment 

and the energy consumption to achieve it. Buildings are considered quality built and 

operated if the maintenance of the health regime is done with lowest energy 

consumption and socially useful work. 

The role of good design lies in finding such design solutions whereby the hostile 

impact of the environment is mitigated to the maximum, and the inner environment 

created to tone and relax its occupants. In this connection, one must know which of 

the many parameters of the state of the environment are tangible to people and 

influence the feeling of comfort and discomfort. 

Our exhibition will affect the energy efficiency audit of an existing office building. 

According to Ordinance No. 16-1594 of 13.11.2013 on energy efficiency auditing, 

certification and assessment of energy savings of buildings, Chapter Three, Section I, 

the subject of this audit is the building envelope elements and constructions, the 
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microclimate security systems, Consumption and potential to reduce energy 

consumption. 

 2.1. Light comfort 

 Providing light comfort as a first-rate element of total comfort in the 

inhabited areas is a must for a successfully designed and built building. 

In particular, our building was built in 1996 when lighting standards were achieved 

by incandescent bulbs and luminescent lamps. To achieve the normative luminance 

of 200 lux of a room and an average brightness of 25.103 candelas / m2 / presence or 

absence of brilliance / we took various measures to avoid discomfort. The use of 

matte lampshades, the orientation of the reflectors to the ceiling, colour interior 

dyeing led to an increase in the power of the luminaires and an increase in the energy 

consumed. 

In recent years, LED lamps with very low power have emerged on the market, but 

with a powerful luminous flux and many times increased usability. The market value 

is quite high, but the fact that they use the same lighting and the continuous increase 

in the price of electricity, their payment is possible for a short time. Guided by the 

fundamental requirement: the brightness is sufficient, we will introduce specific 

measures energy / SEM /, for passportization lighting system SEM Lighting zone. 

The traditional, specific measure for assessing the energy efficiency of lighting 

fixtures is: 

 

SEMLAms = (Nominal electrical power) / (Luminous flux) W / Lm 

 

For incandescent lamps 75 W, SEMLAms = 75/850 = 0.090 W / Lm 

Or 850/75 = 11.33 Lm / W 

 

For LED lamp with the same luminous flux, SEMLAms = 10.5 / 850 = 0.012 W / Lm 

or 850 / 10.5 = 81 Lm / W 

 

Lm / W light output 

Fluorescent lamp 20 W, 935 Lm 935/20 = 47 Lm / W, length 60 cm 

 

The durability of such a lamp, depending on the number of turns, is about 3000 

hours. 

 

LED lamp 7 W, 480 Lm 480/7 = 69 Lm / W, durability 25 000 hours 

 

This means that the same normative illumination is obtained with three times less 

power of luminescent lamps and 7 times with incandescent lamps, but the hourly 

usability is increased to 700%. 

The production and variety of LED lights is growing very fast, around 18-20% per 

year, and prices have fallen by 80% in the last 6 years. 
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We are already talking about intelligent lighting. It provides awake with warm and 

soft light that resembles the rays of the rising sun, with the intensity and color of 

light being set by a smartphone or tablet. With the start of work, the color changes 

from warm white to neutral white (5000 K), which creates ideal light technical 

parameters for operation. But all of this is created by the Human Centric Lighting 

Building Automation System and generates maximum performance. This is the 

future. 

2.2. Heat comfort 

 Thermal comfort is considered to be the most important element of overall 

comfort. 

The human organism functions thanks to the energy obtained in the metabolism 

processes that occur during metabolism. Part of this energy serves to maintain a 

constant body temperature, and the rest is dissipated in the environment as energy 

waste through the skin and the lungs. 

Numerous studies have led to the conclusion that the area of thermal comfort for the 

human body is about 20-22° C outside temperature if the air is relatively dry, but 

when the moisture content increases to 80% heat dissipation and dispersion makes it 

difficult for people inhabiting such Environment start to feel uncomfortable. In this 

connection, the spatial air-conditioning of the living areas in newly designed 

buildings can only perform an auxiliary function to create minimal comfort. The 

main function for organizing thermal comfort must be taken by local climatic or 

heating devices. 

Our many years of observation in the office building, which we are talking about, 

show the following features: 

1. Different inhabitants exhibit individual approaches to thermal comfort. Some of 

them work at lower than average temperatures of 20-22 ° C, and another part at 

lower indicators. 

Our role as owners was to find a solution whereby the hostile impact of the 

environment would be maximally mitigated for the entire building. 

Under the existing circumstances, the external thermal insulation with EPC 8 cm and 

mineral plaster was decided and executed. To see the effect of thermal insulation we 

will make the following comparison. 
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2.2.1. Thermal transmittance coefficient of a brick wall without 

applied thermal insulation. 

 

 

 

   Outside     Inside 

        

 

 

 

                    

                               

                    S1                 S2              S3   

   

 

№ material δ λ R 

S1 Mineral plaster 0,002 0,700 0,003 

S2 Thermal insulation type EPS 0,080 0,037 2,162 

S3 Lime-cement plaster 0,020 0,930 0,022 

S4 Brick wall 0,250 0,790 0,316 

S5 Inner lime-sand plaster 0,030 0,700 0,043 

                                                                      ∑ R          2,546 m2k/W 

 

         Rsi = 0,13   

Rse = 0,04 

Uw1=  = 0,37 W/m2k,  

 

where 

D - the thickness of the material - m 

λ - coefficient of thermal conductivity - W / m2 k 

R - thermal resistance of the wall - m2 k / W 

Rsi - heat transfer resistance of the inner surface - m2 k / W 

Rse - thermal resistance of the outer surface - m2 k / W 

Uw1 - heat transfer coefficient of all structures adjacent to the outside air 

 

Uw1 =  =  = 1,82 W/m2 k 
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R = 0,549 m2 k/W 
 The values of λi are reported in Ordinance №7 / 15.12.2004, Annex 4 to 

Article 10, paragraph 5, Table 1 for the different building materials. 

The calculated outside temperature for Sofia is 16 ° С. In this case, the internal wall 

surface temperature in the office is 12.12 ° C. 

 

2.2.2. Thermal transmittance coefficient of a brick wall with applied 

thermal insulation EPS 8 cm 

 

 

  

 

Outside       Inside 

 

 

 

   

                         S1       S2           S3               S4              S5 

 

№ material δ λ R 

S1 Mineral plaster 0,002 0,700 0,003 

S2 Thermal insulation type EPS 0,080 0,037 2,162 

S3 Lime-cement plaster 0,020 0,930 0,022 

S4 Brick wall 0,250 0,790 0,316 

S5 Inner lime-sand plaster 0,030 0,700 0,043 

                                                                      ∑ R        2,546 m2k/W 

 

Rsi = 0,13 

Rse = 0,04 

Uw1=  = 0,37 W/m2k 

 

 For all other indicators, the temperature of the inner surface of the walls 

should be 18 ° C. Of course, here we have not taken into account the influence of 

wind, rain and other additional components. 

Electricity costs for the whole building, because heating is only with electricity 

immediately after the heat insulation has been reduced by 16%. We believe that our 

task of general tempering of the building has been fulfilled. 
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2. The second feature related to energy efficiency is the occupancy of the building as 

working time. This mode is different for each tenant: from 1-2 hours a day to 12-14 

hours and all intervals are stretched throughout the day. This has a negative impact 

on the thermal comfort of local heating devices. 

Since each office is equipped with an electrometer, the measured energy 

consumption at the same area of the premises shows a difference in times. The most 

unfavorable reflection is on residents who have replaced their working hours in the 

small hours of the day. They have to compensate for energy losses through the 

interior walls of the rooms due to a difference in temperature when the neighbors 

have finished their workday or have not come at all. 

3. The third feature is how to provide local thermal comfort through heating 

appliances. Our observations show that air conditioners are the most efficient, 

regardless of their brand and capacity. Secondly, heaters with thermal or electronic 

regulators and lastly the fan heaters are used by employees who visit their office for 

1-2 hours a day. Additional actions to improve local thermal comfort, such as 

thermal insulation of any office, are not possible because they will affect the area of 

the premises, which are even small. 

2.3. Air comfort 

 This is the third most important component of building comfort. We know 

the unfavourable consequences of lack of fresh air containing enough oxygen - 

fatigue, fatigue, headache and dizziness. 

Providing clean air and air comfort is done by organizing ventilation in the inhabited 

areas. Here again, the most beneficial results in terms of Energy Efficiency are 

obtained when the required amount of oxygen is supplied by the air conditioners. In 

the absence of air conditioning, fresh air is supplied by infiltration or periodic 

ventilation by opening the windows. This adds extra energy to the energy 

consumption and leads to energy loss of up to 30%. 

 4. Conclusion 

 In conclusion, we can note that there is an inseparable connection between 

energy efficiency and the feeling of a comfortable environment. With the parameters 

of an office building, our further actions will be determined by the development and 

enhancement of LED lighting and its timely application in practice, the replacement 

of inefficient heating appliances with new ventilation and conditioning systems with 

electronic or sensor control. 

This process will be slow, but without interruption in the direction of qualification 

and retraining of different specialties in the field of Energy Efficiency. 
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