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REZUMAT. Această lucrare prezintă probleme specifice și aspecte legate de cost ale unei case pasive în 
sectorul construcțiilor din România. Eficiența energetică obținută prin performanța energetică a clădirilor este 
un domeniu relativ nou în România, majoritatea oamenilor fiind sceptici în abordarea unor astfel de clădiri din 
cauza investiției inițiale ridicate. În apropierea orașului Timișoara a fost construită o casă conform standardului 
european de casă pasivă. Pe lângă evaluarea teoretică a consumului de energie, casa e monitorizată în mod 
continuu  în vederea obținerii unor măsurători reale ale consumurilor. Pentru a pune în evidență principalele 
avantaje ale casei pasive, aceeași clădire rezidențială a fost proiectată ca fiind o casă tradițională. În continuare a 
fost făcut un studiu teoretic comparativ între casa pasivă și casa tradițională. Principalul obiectiv al acestei 
lucrări este de a evidenția ca avantajele investiției într-o casă pasivă în ciuda investiției inițiale mai ridicate.   

Cuvinte cheie: casa pasivă, eficiență energetică, monitorizare, confort. 

ABSTRACT. This paper presents the specific impact and construction costs of a passive house in the Romanian 
building sector. Energy efficiency achieved through energy performance of the buildings is a relatively new 
field in Romania and most people are skeptical in approaching it because of the higher initial investment. In 
the city of Timişoara, a residential house was designed and built as passive house complying with the European 
passive house standard. Besides the theoretical evaluation of the energy consumption, the house is continuously 
monitored in order to obtain real measurements of the energy consumption. In order to enhance the main 
advantages of the passive house, the same residential house was designed as a traditional house. Further, a 
comparative study was made between the passive and the traditional house. The main purpose of this paper is to 
enlighten that investing in a passive house brings great economical and comfort advantage despite the higher 
initial investment.  

Keywords: passive house, energy efficiency, monitoring, confort.  

1. INTRODUCTION  

Nowadays, the energy efficiency and performance 
in the building sector represents a topic of great 
interest. The necessity of rising the energy performance 
of the buildings mainly derives from the high 
percentage of energy consumption that the building 
sector occupies in the total energy consumption in 
Europe. This fact is directly connected with the 
continuous growth of the energy prices.  

In the Romanian building sector, measures and 
techniques of raising the energy efficiency of the 
buildings are not very developed, mostly because the 
construction of an energy efficient house implies a 
higher initial investment. 

A suitable solution when taking in consideration 
the construction of an energy efficient building is the 

Passive House Standard. This type of construction is 
described as an energy efficient building (max. 
15 kWh/m2/year for heating and cooling and a total 
energy footprint of less than 120 kWh/m2/year) [1]. 
A house built complying with the passive house 
standard ensures good comfort conditions during 
winter and summer, without active cooling or tradi-
tional space heating system. The main characteristic 
of the passive house is the higher level of thermal 
insulation, airtightness of the envelope and very 
good-quality indoor air ensured by a mechanical 
ventilation system with heat recovery. 

Recently, in the city of Timişoara a passive house 
was built and is under monitoring. The same house 
was designed and analysed as a traditional house in 
order to obtain a relevant comparison between the 
costs of the two types of buildings. 
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2. METHODOLOGY 

2.1. Specific passive house planning issues  

Designing a passive house implies taking in 
consideration a series of aspects in order to comply 
with the European standard [1]:  

  suitable orientation to maximize the solar gains; 
  identifying all geometrical and constructive 

thermal bridges and calculating the heat loss coef-
ficient ψ for specific passive house connection details; 

  windows heat loss limitation; 
  identifying all shading objects and planning 

summer shading devices to obtain reduced frequency 
of overheating; 

  identifying all future appliances and use of 
proper mechanical system; 

  correct local climate data. 
In the design phase of the house, an energy 

consumption evaluation was made using the Passive 
House Planning Package tool. Calculation of the 
heating demand with the monthly method shows the 
importance of solar and internal gains in minimizing its 
value and also the consequence of having overheating 
effects in the summer months. As the heating demand 
is calculated by subtracting the gains from the losses, it 
is also very important to have small losses (Fig. 1).  

Calculation of the cooling demand with the 
monthly method shows the consequence of solar gains 
in the summer months when overheating occurs and 
cooling is needed (Fig. 2). 

Low heating demand comes from high solar and 
internal gains and small losses through the envelope 
and mechanical system. 

2.2. Solutions adopted for the studied  
passive house 

The Passive House built in Romania, near the city 
of Timişoara has approximately 144 square meters and 
represents half of a duplex. From architectural 
perspective, the passive house has an advantageous 
south orientation of the facades with large windows 
and presents a very compact form. These features 
help reducing heat losses. The south orientation of 
the facades having large windows ensures sunshine 
penetration during winter times.  

The infrastructure system of the house consists in 
isolated concrete blocks connected with foundation 
beams in order to ensure sufficient stiffness. The 
foundation system reduces the amount of used 
concrete and facilitates the thermal insulation of the 
entire ground floor, the polystyrene plates being 
applied from the foundation beams upwards (Fig. 3). 

The house is built on masonry system of vertical 
hollow ceramic blocks of 25 cm thickness, confined 
by RC columns and belts.  

Fig. 1. Heating demand calculation with the monthly 
method. 

 

Fig. 2. Cooling demand calculation with the monthly 
method. 

Fig. 3. On-site foundation works of the passive house. 
 
The high level of thermal insulation is a key point 

when considering building a passive house and one 
of the reasons of the higher prices. The exterior 
envelope of the built passive house has a thermal 
insulation of 300 mm thickness for the vertical areas 
and 150 mm for the upper part of the parapet. The 
roof of the house is a non-traffic terrace that has a 
425 mm thickness of thermal insulation. 

In order to solve heating and cooling, the dis-
cussed passive house uses a mechanical ventilation 
system with heat recovery. The process consists in 
preheating the intake air for the ventilation system 
through underground heat exchangers. The house is 
also equipped with an air-water heat pump which 
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assures the heating of the house. The necessary 
equipment (heat pump, heat recovery ventilation 
unit, air heating unit, 3-way valves, heat buffer tank, 
solar pump and domestic hot water tank) of the 
passive house are functioning in a mechanical room 
(Fig. 5). The passive house also disposes of a solar 
panel used for heating. 

 

Fig. 4.  Cross section through the residential building. 
 

Fig. 5.  Mechanical room of the passive house. 

3. RESULTS AND DISCUSSIONS 

3.1. Comparative evaluation 

The life cycle cost can be defined as the 
economic sum between the initial investment and the 
future costs. The initial investment represents the 
cost for the field, project, field studies, technical 
assistance and execution of building; the future cost 
represents the cost for the maintenance, repairs or 
replacements. 

In order to make a comparative life cycle cost 
evaluation, the residential passive house was de-
signed as a traditional house. The main difference 
between the passive house and a traditional house is 
the higher level of thermal insulation applied on the 
passive building. The potable water consumption has 
been neglected from the comparison, because it was 
considered similar for both houses. Other operational 
costs are related to maintenance, small reparations 
and the exchange of building parts and mechanical 
equipment’s [2].  

Fig. 6.  Comparative life cycle cost evaluation. 

3.2. Monitoring of the passive house 

In order to verify the design concept, the total 
energy consumption of the building has been moni-
tored through a series of 5 electric data recorders 
(Table 1). 

 
Table 1. Measured parameters through electric  

data recorders 
 

Recorder ID 
Electrical energy 

consumption 
Unit 

EL_1 house hold [W] 

EL_2 lighting [W] 

EL_3 
heating , ventilation 
hot water 

[W] 

EL_4 exterior [W] 
 
As a result the total measured energy consump-

tion of the building for one year is 6600 kWh/year 
which means a specific energy consumption 
45.8 kWh/m2/year. This value is well below the 
value calculated with either one of the design tools, 
but is not fully relevant to the energy performance of 
the building, because the effective household appli-
ance consumption is much lower than the usual 
energy consumption of the average inhabitants, and 
is greatly influenced by their “lifestyle”, number of 
children and other. It is important to breakdown the 
total energy consumption to determine the amount 
used for heating, cooling and ventilation (Fig. 7). 
 

 
Fig. 7. Monthly energy consumption. 

 
Because EL-3 also measures the energy used for 

heating the domestic hot water, it is necessary to 
further breakdown the energy consumption for all 
the equipment in the technical room (Fig 8). 

The total specific energy consumption of the build-
ing, obtained through monitoring, is 45.8 kWh/m2/year, 
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which is less than 74 kWh/m2/year as predicted by 
design, confirming that the building is a passive house 
from considering the total energy consumption only. 
The specific energy consumption for heating, 
cooling and ventilation is 19.85 kWh/m2/year, 
which is more than calculated with PHPP. That 
leads to the conclusion that the building can’t be 
yet considered a passive house but it can be 
considered as a good example for future low-
energy buildings in Romania. 

 

 
 

Fig. 8. Technical room energy consumption 
breakdown. 

 

 
Fig. 9. Comparison between calculated and measured 

energy consumption. 

4. CONCLUSIONS  

The results obtained through monitoring are 
consistent with the values obtained in the design phase, 
as they have similar values. The specific consumption 
recorded of 19.85 kWh/m2/year is slightly higher than 
15 kWh/m2/year which was the target value obtained in 
the design phase. The higher recorded energy con-
sumption is mainly a result of the fact that the second 
apartment of the duplex was not heated and a lot of 
heat was lost through the less insulated wall between 
the two apartments. Another big influence on the 
energy consumption was the weather, as mean tem-
peratures in the last years for the winter season were 
lower than the standard values.  
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