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successful retrofitting of social housing
Practical examples from Slovenia

Workshop “Training for energy efficiency — know how from & for social housing
organisations”, Brussels, Oct. 1, 2007, CECODHAS
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Facts: Building stock in Slovenia (2002)

. 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
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Facts: Ljubljana Housing Fund

« 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 e

« Aim: El-refurbishemnt of existing buildings
and building of energy efficient new social
housing

T
.

« 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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1946-1980 apartment buildings

61% of all residential buildings are from 1946-1980 period,

. 1946-1953 rehabilitation of WW2 demolished buildings in war,

. 1954-1967  state owned social housing built,

. late 60-ties and 70-ties - florishing 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!




Residential buildings in urban areas

Buildings per year of construction
and architectural building type
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B Semi-detached or row house
O Detached house
OMulti-dwelling building
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2002 regulation (EPBD)

m INSTITUT

O

Gradbenl Institut ZRMK

Figure: Distribution of houses and buildings in urban settlements by their age (Source: SURS, Census, 2002).



“Some buildings from the most frequent =~ &k s
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50-ties, masonry, no Tl, GF + late 50-ties, masonry, no TI, high

3 storeys rise building early 60-ties, masonry, no TI, self-
standing building

el .I 3 P
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late 70-ties, reinforced concrete, M- : .
pre-cast large panels; low T , late 70-ties, cast in place reinforced  late 70-ties, concrete high multi-

thermal bridges, envelope elements, concrete “self standing” blocks, low story buildings having pre-cast large
masonry, GF + 4 storeys Tl panel envelope elements
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Status and needs of 1946-1980 ﬂm

buildings / envelopes

Technical needs:

Energy efficient building envelope Energy refurbishment is a priority!
— 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 facade of water drainage
— interstitial and surface condensation
— thermal bridges, mould grow

Financial needs: o' EET
Subsidies for energy refurbishment invest . d

(since 2004 subsidies are available for ep€rgyseiti
buildings! 6 EUR/m2 and up to 20%/0f in\Estient!)

Organisational needs: . -\
Building owners need information programmes (incl. Energy iss
Checklists and tools for building managers (renovation plan) |

Comprehensive methods for designers planning refurbishment (LCC)

Institutional:
Implementation of requlation refering to maitenance (EPBD. EUROCODE)
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passive
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B Fyel conversion into heat

I O Energy demand for heating

low

energy
house

contemporary
buildings /
restoration,
2002
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existing
building
stock 1980 -
2002

old buildings
1946-1980
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imption

EPBD legislation
2007:

Reduction of
heat demand by
improved
envelope and
beyond, by
mechanical
ventilation heat
recovery min. 0.8

Supported:: RES
for DHW and for
space heating
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Minimum requirements on thermal
insulation and energy efficiency
NEW end/2007: Min. requirements are valid for new buildings and also
200 1 for existing buildings renovation when the building permit iz required!
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E Requirements 2002:

; 160 - _ U - values

= Requirements 1970: U - values glazing and windows

© U - values Ht' average U value of envelope

o 140 - Air-tightness

© heat demand (useful energy)

L)

:: 100 - Requirements 1980:

o U - values

< Power of heating system 75

E’_ 80 - Air-tightness

T 4 | 55

g Requirements 2007: I—

£ U - values, U - values glazing and windows

@ 40 - Ht' - average U value of envelope

© Air-tightness

© 20 - Assumptions: heat demand (useful energy)

Q central Slovenia, energy demand final energy

< 3300 DD, fo=0.6 primary energy (pending)

N | T BN BN )

KRR ARSI R IR IR IR SR IR IR GIC IR S L S LS g
Regulation for construction of JUS.U.J5.600 year Regulation on thermal protection EPBD regulation 2007

residential buildings from 1970 from 1980 and EE of buildings 2002
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Implementation Of EI-Education Gradbenl Indtitut ZRMK
training course

STANOVANJSKI
SKLAD
MESTHNE

Training workshop in the frame of EIE El-Education project B et
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,
El-Education training, case studies,
experiences from Ljubljana, Jesenice,
role of architects
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Topics discussed STANOVAMISK
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*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 El-refurbished buildings
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—— Evaluation of El-Education training e
course in Slovenia

Contents and adequacy of the lectures

2 -less
1- satisfactory
unsatisfactory 0%
5 - very 0% ’
satisfactory
14% 0
3 - appropriate 57 / o ++
43%
43% +
4 - satisfactory 90% positive
43%
Evaluation of workshop benefits El Education web site with guidelines
5 - very 2 - less ] 2-less
satisfactory satisfactory 5 - very o satisfactory

0%

54(yo ++ 0% 3 - appropriate
o 3 - appropriate B
36% + 36%
% ++
90% positiv 89%
4 - satisfactory 11 0/0 +

57% 4 - satisfactory
89%
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Typical renovation case study

Non-renovated apartment house Sisenska 42-44 in Ljubljana. IR thermography detected
cold bridges in the envelope: (joints of concrete panels).

o

1960

140°c 40 flats, 95 residents, 1860 m2

Walls: prefabricated conrete plates

0 mixed with wooden chips

U=1,3 W/m2K
Windows U=2,7

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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- How to support decission making -
Energy certificate for existing buildings (since Jan. 2009)

Incl. advice for refurbishment

2BUDI

EBASIC BUILDING DATA

ENERGY CERTIFICATE 4t v
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(M) ENERGY CERTIFICATE #%

ASSET RATING METHOD DETAILS

Building description

Typa ot the uilding sulti app=rtmant building Shape factar A, 049 1/m MWassive construction
fddrass Eitersha O6 Liukijana Heated area A, 805 Flat roof with 2 cm insulation
Healed area P Gross wolume Y, 1880 me Facade without insulation
Huileng rranagsr Financa operstva d.oo Type of dimensions used external Unheated basement
BLIRNG tYner T e e——— Air exchange rate n 051h
T 5 Thermal capacity C BES M
Yaar af canstniction _ Internal temperature 20°C Regulations
Year ol rennsaian 1993 Heat transmission Hy 1,374 WK, 0,604 WImPK,
Heating demand Qy 150 KWhim? 53 Kwhin?
Delivered energy and CO; emissien Asset rating Operational ratlng Dormestic hot water demand Qppy 16 KWhim? 16 KWAh/r?
Class Q [KWhim®a] €O, [kgim™a] Q [kWhim®a] BUILDING ENVELOPE ') | Area u
D D [ | d 11 el i EXTERNAL WALL O l I a I i | a3 186 WiTPK
o & 50 WINDOWS FACING SOUTH 23 rm? 240 Wim?K
- 24 75 NEW WINDOWS FACING SCUTH 40 m? 1,40 WirnPK,
E 32 100 WINDOWS FACING WEST 23 240 WK
oo :: :iﬁ NEWY WINDOWS FACING WEST 40 1,40 Wik
56 175 WINDOWS FACING WEST B4 rr? 240 Wim?K
64 200 H__—_H\ FLOOR ON THE GROUND 130 m? 0,39 WK,
72 225 Fﬂi"'“'*‘-") ROOF 130 0,48 Wirm*K
- 10 0 Yae llpoors 2 3,10 WK
a8 275 1
16 oy T 305 HEATING SYSTEM Energy performance factor
::; ::g Fuel used for heating District heating Frimary energy 1,58
120 400 Heat generation Bailer far district heating Generation 0,90
128 475 Heat distribution Pipes Distribution 0,72
Heat ermissivity Radiators Ernissivity 087
CERTIFICATE INFORMATICHN DHW SYSTEM Energy performance factor
asued by EIE ELICI Cerifizaba number 2006 - 0010 Fuel used for DHY Electricity Primary anargy 215
Comparry Gl ZRMIK Drata ofvalidity 2852006 Generation Local boilers Generation 0,90
Furaose af caniicale =enovation Place 0f i550e Ljubjana Distribution Mo circulation Distribution 0,92




14.8

GENERAL CHARACTERISTICS OF THE BUILDING

1- CLIMATIZATION SYSTEMS

4- THEEMAL ENVELOPE

I B3 E-TOOL SET

4.1- INSULATION

4.1- SANVING MEASURES

1.1- HEATING | 10708 KWhimz

1.1-5AYING MEASURES

1.1.1-HEATING SYSTEM

* YES NO
112 TYPE
INDMIDUAL = CEMNTRAL

1.1.3- PRINCIPAL 5YSTEM
= BOILER+RADIATOR
~ INDNID UAL HEATERS
HEAT PUMP
DISTRICT HEATING

1.1.4- STATE OF THE INSTALLATION

® 220 YEARS
10-20 YEARS
<1 YESR S

4.1- INSULATION

4.1.1- EXTERMAL WALL INSULATION

it IMITIAL IMSULATION (em)

g - ADITIOMAL IMSULATION (o

i PLACING EXTERMAL
 PLACING IMTERMAL
" PLACING IN AR CHAMBER

4.1.2- INSULATION O CEILINGS WaLLS [N
CONTACT WITH MO HEATED SPACES

0 = INITIAL INSULATION (om) 10 -2 ADMONAL INSULATION (sm
4,13 ROOF INSULATION
[ 25 IMITIAL INSULATION (om) 0 . ADITONAL IMSULATION (om)

4.2- OPEMINGE

4.2- SANING MEASURES

1.1.5- FUEL TYPE

FughQil =

1.16-0THER
™ DIRTY BURNERS
™ PIPE WITHOUT INS ULATION
WITH REGUALTION 5 vSTB.

" WITHOUT REGU LATIOMN 55T Bl

W INSTALUN G A4 MODERN BOILER
-

-
(lll} |

W INSTALUNG THERMOSTAT | 120 units
¥ REDUCING HEATING SET POINT (°C)

1 -

-

4.2 1-WINDOWS CHARACTERISTICS

GLAZING | | FRAMEMATERIAL
5 INGLE  METALLIC
" DOUBLE (&) ~ METALLIC W THOUT
THERM&L BRIDEE
5
OOUBLE(12) I
I TRIPLEG/S) & e

M INDDUY AIR LEAKAGE
" WERY HIGH

" HIEH

W M EDIUM

Foer

¥ CHANGE W INDO Wy

GLAZING FRAME MATERLAL
1 K mIk) ~ METALLIC W THOUT
: THERMAL BRIDGE
W Hi0 00
PG

422 SHADODWING

[7 NO OPAQUE SHUTTER

[ HO BLIND

[T HO AWHING

[” N0 REFLECTME CURTAIN

A EAu
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SUMMARY

THIMAL

FOTENTI AL
S vesmenr || PRv-Esck oo sanes
P, e = yearc kg
INSTALL MODERN BOILER 2082785 00000 13,54 10554.38
REDUCE HEATING SET FOINT 16542449 Q00,0 T.E2|| 438375
INSTALLING A SOLAR COLLECTOR SYSTEM 4545592 890000 20,37 || 1204582
CHANGING ALL LIGHTS TO LOW CONSUMPTION 23575,00 120000 6,59 || 13202.00
INSTALLING FRESENCE DETECTOR 287500 00,0 2.57 610,00
INSULATING EXTERNAL WALLS(n the outer side of the w 2650646 210286,0 F.20) 957421
CHANGE Wi DO 28845,09 454860 15,79 10284.21
INSULATING WALLS CLOSE TO UNCOHDITIONED SFACH 7424 74000 12.55 1947 33
INSULATING ROOF 2775818 18500,0 8.31 735582
0,00
0,00
0,00
0,00
0,00
0,00
0,00
T . .. .
- Raba energije pred predlaganimi ukrepi z
0,00
0,00 .
E-Tool : 172 kWh/m2
o o0 . . .
208 Raba energije po predlaganih ukrepih z
0,00 .
500 E-Tool : 121 kWh/m2
centro macional de energias renovables
Ewope FUNDACION IEMAT
COST-EFFECTIVE ANALYSIS SUMMARY ¥
|Bui|ding Energy Performance Initial Final
ENERGY SAVING MEASURES ADOFTED Very energy efficient
INSTALL MODERN BOILER G) -
] - el
INSULATING EXTERNAL WALLS(In the outer side of the v, m -
CHANGE WD OE O
INSULATING WALLS CLOSE TO UNCOHDITIONED SFACH - — D
e = o
© :
[rome rereimac savie IFiemm] e Qo
TOTAL INVESTMENT COST OF ENERGY SAVING () _
MEASURES 122972, ¢
> Mot energy efficient
FAYEBACK TIME OF THE ENERGY SAVING MEASURES |DEL|VERED ENERGY |(W|1/m2 172,46 121,39
.44 Years c: ( )
L Building name Vecstanovanjska stavba
Owner
Hehy e 2781 kg CO2 GJ Address Sisenska 42-44
C City Ljubljana
Type of building Block of dwellings
INITIAL E-TOOL BEENCHMARK [WITHOUT ENERGY 29 KWhime Year of construction or last renovation 1960
SAVING MEASURES] ] : Climatized area (m?) 1860
FIRAL ETOOL BENCHWARK (VT ENERGY S | 1 e T e e e

MEASURES )
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Passive House Refurbishment Lo

1975/2004, EU FP5
Large High Rise
Reconversion
Housing -
University of
Ljubljana, Faculty
of Civil
Engineering &
Ljubljana Housing
Fund JSS MOL;

senergy savings - 63%

*Insulation of facades

sinsulation 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

o
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Ljubljana Housing Fund Challenge: LUBUIANA
social housing — towards passive standard

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

* * A

" REBECEE
* 4 * Reneuiable Energy and Building Expibi \
in Cities of the Enlarged Europe “ L Gl

« Energy demand in new buildings less then 40 kWh/m?year (target 20

kWh/m?year).
« Reduction of energy consumption in refurbishment by 30% - 40%.
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Steletova 8, Ljubljana, 1.800 m2, 60 flats

 additional thermal insulation target Qyy 5 kWh/m2a
« energy efficient windows and doors

« adaptation of heating systems

* mechanical ventilation , 75% heat recovery

A 25-40 kWh/m2 <25 kWh/m?2

B 40-55 KWh/m2 A 25-40 kWh/m2
C 55-70 kWh/m2 B 40-55 kWh/m2
D 75-85 kWh/m2 C 55-75 kWh/m2

Tolotne izgube skozi posamezne elemente

2500

2000

1500

O Obstojece stanje

1000 B Novo stanje

Toplotne izgube [W/k

500

stene okna tla streha prezratevanje
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Polje Il, Ljubljana

* Low energy buildings

 Controlled ventilation incl.
humidity control

* Local d.h. system

 Solar collectors for
DHW 50m2 /bld.

« 1PV power plant 12 kW
* Design: ongoing in 2007
« Construction: 2009
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Thank you for your attention!

E-posta: marjana.sijanec@gi-zrmk.si
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