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Population 2 mio inhabitants
Area 20.000 km2

Number of residential buildings 463.029
Number of dwellings 777.772
Average number of dwellings per building 1.7

Total floor space of dwellings 58.031.187 m2
Average floor space of dwelling 71.3 m2 8.000 dw./year

Average size of private household (persons) 2.8

Share of dwellings in urban settlements 51.6%
Share of population in urban settlements 50.5%
Occupation of dwellings in urban settlements 89.5%
Occupation of dwellings in rural settlements 81.2%

After privatisation in 90-ties 90% of flats are private
Source: SURS, Census, 2002

FactsFacts: : BuildingBuilding stockstock in in SloveniaSlovenia (2002)(2002)
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FactsFacts: Ljubljana : Ljubljana HousingHousing FundFund

• 3200 flats owned by Ljubljana Housing
Fund – public fund of Municipality
Ljubljana (280.000 inhabitants)

• Mixed ownership – difficult decision
making

• Low income tenants – paying the
operational costs may become a problem 
and additional buden for Ljubljana Housing
Fund

• Aim: EI-refurbishemnt of existing buildings
and building of energy efficient new social 
housing

• Participation in EIE projects, FP5 
demonstration projects, energy
certification, passive house, LCC

Pipanova pot, Ljubljana, 20 new
flats in low energy standard, design

ongoing in 2007
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19461946--1980 1980 apartmentapartment buildingsbuildings
• 61% of all residential buildings are from 1946-1980 period,

•• 19461946--19531953 rehabilitation of WW2 demolished buildings in war,  

•• 19541954--1967 1967 state owned social housing built, 

•• late 60late 60--tiesties andand 7070--tiesties -- florishingflorishing period !period !
• 1967 national regulation for design of dwellings
• 1973 Ljubljana - municipal rules for apartment

buildings construction
• 1971 New construction technologies introduced –

“outinord” cast in place concerete buildings
up to 3 cm insulation obligatory – first attempt!
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ResidentialResidential buildingsbuildings in urban in urban areasareas

Buildings per year of construction
and architectural building type

Before 1900
1901-1918

1919-1930
1931-1945

1946-1960
1961-1970

1971-1975
1976-1980

1981-1985
1986-1990

1991-1995
1996-2000

0
5.000
10.000
15.000
20.000
25.000

30.000

35.000

40.000

45.000

50.000
Sem i-detached or row  house

Detached house

M ulti-dwelling build ing

2002 regulation (EPBD)
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groupsgroups subjectsubject to to refurbishmentrefurbishment

late 50-ties, masonry, no TI, high
rise building

50-ties, masonry, no TI, GF + 
3 storeys early 60-ties, masonry, no TI, self-

standing building

late 70-ties, reinforced concrete, 
pre-cast large panels; low TI , 
thermal bridges, envelope elements, 
masonry, GF + 4 storeys

late 70-ties, cast in place reinforced 
concrete “self standing” blocks, low
TI 

late 70-ties, concrete high multi-
story buildings having pre-cast large 
panel envelope elements
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buildingsbuildings / / envelopesenvelopes

TechnicalTechnical needsneeds::
Energy efficient building envelope EnergyEnergy refurbishmentrefurbishment is a is a prioritypriority!!

– Thermal insulation Umax = 0,3 W/m2K
– Low –e glazing Ar , i.e. windows Umax < 1,6 W/m2K

Improvement earthquake resistance
Repair of deterioration due to moisture

– inadequate detailing of façade of water drainage
– interstitial and surface condensation
– thermal bridges, mould grow

Financial needs:
Subsidies for energy refurbishment investments
(since 2004 subsidies are available for energy refurbishment of apartment

buildings! 6 EUR/m2 and up to 20% of investment!)

Organisational needs:
Building owners need information programmes (incl. Energy issues)
Checklists and tools for building managers (renovation plan)
Comprehensive methods for designers planning refurbishment (LCC)

Institutional:
Implementation of regulation refering to maitenance (EPBD, EUROCODE) 
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stavbe

UpgradingUpgrading qualityquality standardsstandards……
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Minimum Minimum requirementsrequirements on on thermalthermal
insulationinsulation andand energyenergy efficiencyefficiency
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Requirements 1970:
U - values

Requirements 1980:
U - values
Power of heating system
Air-tightness

Requirements 2002:
U - values
U - values glazing and windows
Ht' average U value of envelope 
Air-tightness
heat demand (useful energy) 

Requirements 2007:
U - values, U - values glazing and windows
Ht' - average U value of envelope
Air-tightness
heat demand (useful energy)
energy demand final energy
primary energy (pending)

Assumptions: 
central Slovenia, 
3300 DD, fo=0.6

JUS.U.J5.600 
from 1980

Regulation on thermal protection 
and EE of buildings 2002

EPBD regulation 2007Regulation for construction of 
residential buildings from 1970

NEW end/2007: Min. requirements are valid for new buildings and also
for existing buildings renovation when the building permit iz required!
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Implementation of EI-Education
training course
Training workshop in the frame of EIE EI-Education project
Energy intelligent refurbishment of social apartment 
buildings
Date: June 15, 2007, at 9.00, 
Venue: Hotel Mons, Ljubljana, Slovenia
Number of participants: 23
Number of lecturers: 9  
Topics: 
status in social housing sector, financing, subsidies, soft loans, 
EI-Education training, case studies, 
experiences from Ljubljana, Jesenice, 
role of architects
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TopicsTopics discusseddiscussed

•Many of buildings from recent past were declared as architectural
heritage – is this a barrirer of a challenge for EI-Refurbishemnt

•EE refurbishment is seldom innitiated by building owner(s), more often
the key actor is building management company –

•but not many innitiatives are realized, since in mixed ownership (private
– public / municipal Housing Funds) financing (loans) is subject to 
complicated procedures

•Energy certificate is expected to stimulate EE refurbishment

•The rents in social housing are fixed, without considering the energy
efficiency and lower running costs in EI-refurbished buildings
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EvaluationEvaluation ofof EIEI--EducationEducation trainingtraining
coursecourse in in SloveniaSlovenia

Evaluation of workshop benefits
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TypicalTypical renovationrenovation casecase studystudy
1960

40 flats, 95 residents, 1860 m2

Walls: prefabricated conrete plates
mixed with wooden chips

U=1,3 W/m2K

Windows U=2,7
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Non-renovated apartment house Sisenska 42-44 in Ljubljana. IR thermography detected 
cold bridges in the envelope: (joints of concrete panels). 2005 

(investment 100.000 EUR, 10% 
subisdy)

Wall: 0,35 W/m2K (67.100 EUR)

Windows: U glazing=1,1 W/m2K
(31.300 EUR)

Savings: 125.000 kWh (21%)

7.000 EUR/year, PB 14y (total), PB 
incremental investment PB 3-4 years

Outer wall: thermal insulation of outer wall with 8 cm thick polystyrene layer.
Windows: installation of energy efficient windows with low-e double glazing (Uglazing=1,1 W/m2K 
with six chambers PVC window frames, where the U value for the entire window is 1,1 W/m2K.
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EnergyEnergy certificatecertificate forfor existingexisting buildingsbuildings ((sincesince Jan. 2009)Jan. 2009)
InclIncl. . adviceadvice forfor refurbishmentrefurbishment
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Building Energy Performance Initial Final

D
E

DELIVERED ENERGY (kWh/m2) 172,46 121,39

Building name
Owner
Address
City
Type of building
Year of construction or last renovation 
Climatized area (m2)

Block of dwellings
1960
1860

Večstanovanjska stavba 

Šišenska 42-44
Ljubljana

Raba energije pred predlaganimi ukrepi z 
E-Tool : 172 kWh/m2

Raba energije po predlaganih ukrepih z 
E-Tool : 121 kWh/m2
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EIEI--EducationEducationEIEI--EducationEducation JSS MOL JSS MOL –– Hermana Hermana PotocnikaPotocnika, , LjubljanaLjubljana
PassivePassive HouseHouse RefurbishmentRefurbishment

•energy savings - 63%
•Insulation of facades 
•insulation of roof
•Insulation of ground floor
•New balconies without thermal bridges
•Solar protection roller blinds + night insulation
•High efficiency insulation glazing and frames
•Management and control system: BMS, heating system management and control

1975/2004, EU FP5 
Large High Rise 
Reconversion
Housing -
University of
Ljubljana, Faculty
of Civil
Engineering & 
Ljubljana Housing
Fund JSS MOL; 
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Ljubljana Ljubljana HousingHousing FundFund ChallengeChallenge: : 
social social housinghousing –– towardstowards passivepassive standardstandard

• Program EU IEE 2005 (Intelligent Energy - Europe), REBECEE –
Renewable Energy  and Building Exhibitions in the Enlarged Europe

• Energy demand in new buildings less then 40 kWh/m²year (target 20 
kWh/m²year).

• Reduction of energy consumption in refurbishment by 30% - 40%.
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PassivePassive standard standard renovationrenovation
SteletovaSteletova 8, Ljubljana, 1.800 m2, 60 8, Ljubljana, 1.800 m2, 60 flatsflats

• additional thermal insulation target QNH 5 kWh/m2a
• energy efficient windows and doors
• adaptation of heating systems
• mechanical ventilation , 75% heat recovery
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New social New social housinghousing
Polje II, LjubljanaPolje II, Ljubljana

• Low energy buildings
• Controlled ventilation incl. 

humidity control
• Local d.h. system
• Solar collectors for 

DHW 50m2 /bld.
• 1 PV power plant 12 kW
• Design: ongoing in 2007
• Construction: 2009



ThankThank youyou forfor youryour attentionattention!!

EE--popoššta: ta: marjana.sijanec@gimarjana.sijanec@gi--zrmk.sizrmk.si
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