
DEZVOLTAREA DURABILĂ ÎN MEDIUL CONSTRUIT 

Buletinul AGIR nr. 2-3/2010 ● aprilie-septembrie 23

LIFE-CYCLE COST CONCEPT APPLIED FOR 
TRADITIONAL AND PASSIVE HOUSE DESIGN 

Arh. Dan STOIAN  
Universitatea „Politehnica” din 

Timişoara 
 

Arhitect, masterat în urbanism şi 
reabilitarea construcţiilor, proiectant în 

construcţii, doctorand în inginerie civilă. 

Ing. Simon PESCARI 
Universitatea „Politehnica” din 

Timişoara 
 

Inginer în construcţii civile, masterand. 
 
 
 
 

Prof.dr.ing. Valeriu STOIAN 
Universitatea „Politehnica” din Timişoara 

 
A absolvit Universitatea « Politehnica »din Timişoara, Facultatea de Construcţii (1972). Specializări în Analiza 

structurilor (metode numerice, structuri de beton armat, structuri metalice, structuri compuse oţel-beton, 
materiale compozite, construcţii din lemn), Higrotermica şi acustica construcţiilor, Tehnologia şi organizarea 

lucrărilor de construcţii. Este responsabil tehnic cu execuţia atestat MDLPL, verificator de proiecte pentru 
calitatea A1, A2, B1, E, F atestat MDLPL, expert tehnic pentru calitatea A1, A2 atestat MDLPL, inspector de 

şantier atestat MDLPL, auditor energetic MDLPL. Este profesor la Universitatea « Politehnica » din Timisoara, 
director al Departamentului CCIA, conducător de doctorat în Inginerie civilă, director Centru de Cercetare 

(MAST), şef laborator naţional gradul I de încercări în construcţii. Membru în organisme şi asociaţii 
profesionale: IABSE (International Association for Bridges and Structural Engineering); ISE (The Institution of 
Structural Engineers); FIB (Federation Internationale du Beton); ASCE (American Society of Civil Engineers); 

AOS (Asociaţia Oamenilor de Ştiinţă din România); AICPS (Asociaţia Inginerilor Constructori Proiectanţi de 
Structuri din România); AGIR (Asociaţia Generală a Inginerilor din România); ARACO (Asociaţia Română a 
Antreprenorilor de Construcţii); SBIS (Societatea Bănăţeană de Inginerie Seismică); SBPR (Societatea pentru 

Beton şi Prefabricate din România). A publicat 3 cărţi şi circa 135 lucrări ştiinţifice. 
  
ABSTRACT. A residential house was designed as traditional and passive house. The traditional house was designed according to 
Romanian building code. The passive house was design accordingly to the european  passive house concept.  The amount of 
materials used and the initial cost of the houses was evaluated and then compared. Although the initial cost of the passive house is 
expected to be higher than that of the traditional one, the aim of the study is to see how the operation cost and the life-cycle cost 
will be for all cases. 
 
Cuvinte cheie: constul pe ciclul de viaţă, casa pasivă, proiectarea clădirilor. 
 
REZUMAT. Lucrarea  prezintă  evaluarea consturilor pe ciclul de viaţă  a unei case tradiţionale şi a unei case pasive. Casa 
tradiţională a fost proiectată în conformitate cu normele româneşti în vigoare, în timp ce casa pasivă în conformitate cu conceptul 
european al casei pasive. S-a facut evaluarea cantitativă a materialelor si consturilor celor doua variannte de casă. Desi, asa cum 
era de aşteptat,  costul iniţial al casei pasive este mai mare decât cel al casei tradiţionale, s-a demonstrat cum evoluează costurile 
de utilizare a celor doua case, astfel încât dupa un interval relativ scurt de timp, investiţia iniţială în casa pasivă se amortizează, 
dupa care costurile de utilizare ale casei tradiţionale cresc. 
 
Key-words: life–cycle cost, passive house, building design. 
 

1. INTRODUCTION 

The high price of energy force authorities to search a 
new building technique. This new building technique 
may be the passive house. To enlighten the advantages 
of a passive house,  a comparative study has been done 

between a traditional and a passive residential house. 
Therefore we propose an approach that takes into 
account the characteristics of each method and tries to 
shed some light onto the passive-traditional debate. The 
comparison is made on a two storey house located in 
Timisoara with a usable area of 176.21 m2. 
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2. PRINCIPLES OF PASSIVE HOUSES VS. 
TRADITIONAL (MAINSTREAM) BUILDS 

A passive house is defined as a building that has 
very low energy consumption (max. 15 kWh/m2/year 
for heating and cooling and a total energy footprint of 
less than 120 kWh/m2/year). A dwelling which achieves 
passive house standards usually includes a few features 
that distinguish it from mainstream builds. Passive houses 
will distinguish themselves through compact form 
(favorable A/V ratio) and better insulation. As such all 
components of the outer shell should achieve a U-value 
of at least 0.15 W/m2K, all this while conventional 
housing takes less into account the A/V ratio and limits 
the U-values at about 0.3 – 0.7  W/m2K. A standard 
passive house has an exterior cover with a very good 
thermal insulation (usually minimum 20 cm of expanded 
polystyrene of great density, 30 kg/m3), windows made 
of stratified wood carpentry or thermo insulated PVC 
with low – emissive thermo – insulating glass made of 
3 foils and an integrated ventilation system, which 
eliminates the foul air from the building and passes it 
through a heat exchanger which recuperates a part of 
the thermal energy transferring it to the fresh air entering 
the house from the outside. 

As such the windows used in passive houses should 
have U-values not exceeding 0.80  W/m2K (glazing and 
frames combined) with a solar heat-gain coefficient of 
around 50%. Typical U-values in traditional houses are 
in the range of 1.8 – 2.2  W/m2K. 

 
 

Comparison between the performance techno-
logies. A comparison of the passive house vs. the 
traditional house is presented. 

   

Passive house. The building envelope should be 
airtight in passive houses – insuring an air leakage rate 
of maximum 0.6 volumes per hour at a 50 Pa pressure 
difference between the interior and the exterior. 
Mainstream builds require only some air tightness; the 
norm actually takes into account a natural air change 
rate of at least 0.5 volumes per hour – achievable by 
opening the windows. Other standards require air 
tightness at least 10 times poorer than passive house 
standards. 

Other key points include a ventilation system with 
heat recovery running at an efficiency of at least 80% 
so that most of the heat is contained inside the house, 
preheating of the intake air for the ventilation system 
through underground heat exchangers (air-soil) so that 
the fresh air will be preheated to ca. 5°C even in 
wintertime. These measures have little significance for 
a traditional house with high air permeability where 
ventilation is usually achieved by opening the 
windows/doors or by using trickle vents or extract fans. 

 

 
 

Fig. 1. Ground floor plan of the proposed dwelling. 
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Fig. 2. First floor plan of the proposed dwelling. 
 

Energy-saving appliances are a must in a passive 
house as the requirement of a total energy footprint of 
less than 120 kWh/m2/year imposes certain restrictions: 

– infrastructure: continuous foundations under the 
walls; 

– superstructure: structural walls made of brickwork 
of 25 cm in thickness, confined by columns and re-
inforced concrete belts of 25 x 25 cm, reinforced concrete 
floors, poured monolithically over the ground floor and 
the upper floors, with a 20 cm thickness, circulation 
terrace - type roof; 

– cover: closing walls of brickwork and thermo – 
insulation with expanded polystyrene with 32 cm in 

thickness; the concrete foundation floor shall be ther-
mally protected by a 10 cm layer of extruded polystyrene; 
the slab of the ground floor pavement will be thermo-
insulated by an extruded polystyrene layer of 20 cm 
at the lower part and an expanded polystyrene layer 
of 20 cm at the upper part; the terrace – roof will be 
provided with a thermo – insulation with expanded 
polystyrene 30 cm thick and a hydro insulation with 
bituminous membrane. 

 

The traditional house: 
– infrastructure: continuous concrete foundations 

under the structural walls; 
 

 
 

Fig. 3. Passive house wall cross section. 
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Fig. 4. Passive slab over ground. 
 

 
 

Fig. 5. Passive house roof structure. 
 

– superstructure: structural walls made of brickwork 
of 25 cm in thickness, confined by columns and 
reinforced concrete belts of 25 × 25 cm, reinforced 
concrete floors, poured monolithically over the ground 
floor and the upper floors, with a 20 cm thickness, 
circulation terrace - type roof; 

– cover: closure walls of brickwork and thermo – 
insulation with expanded polystyrene with 8 cm in 
thickness; the terrace – roof will be provided with a 

10 cm thick lightweight concrete thermo – insulation 
and a hydro insulation with bituminous membrane. 

3. BUILDING TECHNOLOGY FOR 
TRADITIONAL AND PASSIVE HOUSES 

Insulation. The requirements for passive houses also 
mean that certain problems have to be solved in order to 
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attain strict conditions. The high thickness of insulation 
poses certain problems as it must be continuous. Special 
types of insulation must be used under the foundations in 
order to insure stability of the building. Particular details 
have to be addressed in suspending the insulation on the 
exterior of the walls, in order not to create thermal bridges. 
These problems are usually dealt with less care in a 
traditional building because of the lesser influence they 
have on the overall result. 

Thermal bridges. Thermal bridges become really 
relevant only in a highly insulated outer shell as an 
uninsulated building consists mostly of thermal bridges. 
Thermal bridge definition is somewhat different in a 
passive house compared to a traditional house. Generally 
passive houses are designed that the ψ factor of any 
thermal bridge is kept at a maximum of 0.010 W/(m²K). 
In these conditions any protrusion through the insulating 
shell must be carefully planned because otherwise the 
effect can be catastrophic on the energy balance. 

Airtightness. Particular attention is paid to good air 
tightness of a passive house. If a passive house is built 
in a brick and mortar fashion, usually the inner render 
layer doubles as an airtight layer. If the building 
technology is in wood or steel, different measures have 
to be taken: usually an airtight layer of PE membrane or 
a similar material is applied on the interior of the 
building, beneath the final render layer. 

Windows. Also important are the window details: 
windows should be mounted in such a manner that the 
fixing method does not allow for thermal bridges and 
provides for good air tightness. Usually a separate PE 
or similar membrane is used to provide this level of air 
tightness 

4. COMPARATIVE ENERGY 
CONSUMPTION EVALUATION 

Algorithms for determining energy consumption. 
The energy consumption assessment has been developed 
accordingly with two methods of calculation: the 
traditional calculation method and the passive houses 
calculation method. While the traditional method can be 
applied to passive houses the results do not correspond 
with the passive house calculation method results. 
Opposite, the passive house method can be applied to 
traditional houses yielding similar results. 

The passive house method involves a calculation of 
all the heat losses separately through all the surfaces 
comprising the building envelope, taking into account 
different U-values for different materials which even-
tually yields total energy consumption for the entire 
house, which is then divided by the area of the building 
in order to obtain the necessary energy per unit m2. 

The traditional energy consumption calculation method 
uses a global insulation coefficient for the entire 
building (G) – an average thermal transmittance value 
for the entire shell of the building. G is then used to 
determine the necessary energy per unit m2. 

Different factors also apply for shading, window to 
window connection heat loss, free heating energy as a 
result of building use resulting in a different result 
between the two methods. 

Results. The assessment presented here takes into 
account the energy consumption needed for heating a 
residential building with a net floor area of 176 m2 in 
winter, calculated according to the above mentioned 
methods we obtain the results from table 1. 

 
Table 1.Passive house energy evaluation (kWh/(m2year)) 

 

Method Actual Romanian code Passive 

Energy 
consumption 

 25  21 

 
Table 2. Traditional vs. passive house energy evaluation 

(kWh/(m2year)) 
 

Building method  Passive house Traditional house 

Energy consumption  25  205 

 
To see the difference between traditional and passive 

house we choose traditional energy consumption calcu-
lation method.  

With this method we obtain: 58 kWh/(m2year) for 
passive house and 205 kWh/(m2year) for traditional 
house (see table 2) 

5. COMPARISON BETWEEN THE GLOBAL 
COSTS OF THE TWO TYPES OF HOUSES 

In order to be able to perform an economic study we 
will refer both to the initial costs, which involve costs 
regarding: design, materials, manpower and technical 
assistance, and subsequent costs which involve costs 
regarding: maintenance, current repairs, capital repairs, 
substitutions and operation, costs which will exist for the 
entire life of the building. Following the calculation of the 
global cost for a 20 years’ period and an updating rate of 
8%, we can notice the following differences between the 
two designs and execution concepts (Table 3 and Fig. 8). 

 
Table 3. Traditional vs. passive house life cycle cost evaluation 

for 20 years period 
 

Building method Traditional Passive 

Initial Cost (euro) 101603 119997 

Lifecycle cost (euro) 227741 172436 
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Fig. 6. Passive house method evaluation. 
 

  
 

Fig. 7. Traditional and passive house energetic evaluation accordingly to the actual code. 
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Fig. 8. Life-cycle cost evaluation. 
 

6. CONCLUSION 

Passive houses are somewhat more expensive initially 
but the costs level increase in time. In a few years time 
after construction the passive house will have recupera-
ted the additional cost required in building it and will 
start saving for its owner. Through the extremely low 
energy consumption, a passive house has a lower 
impact on the environment and on the long term seems 
to be a viable alternative to current building standards. 
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