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1.- THE GENERAL REUNION ISLAND CONTEXT:
LR s ) Reunion is a tropical vocanic island located in the south of the Indian
{ & . Ocean with a very mountainous relief. It has been inhabited since the
middle of the 17th Century.
Its population, which comes from various ethnic and cultural
backgrounds that have been mixing for 3 and a half centuries, grew from
670 000 inhabitants in 1999 to 760 000 in 2004 with more than 55% of
them less than 25 years old, and will reach a million souls in 2020.
Its demographic development matches exactly the pace of its economic
and social development, and this French Overseas Department is now a
leading actor of the European Community in the Austral Africa and
Indian Ocean zone.
Since 1949, the SIDR has been accompanying this development on the social
and property holding levels.
By building over 28 000 accommodations in the main towns over the last 50
years, it has contributed to housing over 10% of the whole population, and for
the most part it is essentially the most underprivileged one...
In some urban areas such as St-Denis, over 30% of the inhabitants are now
housed by the SIDR.
Yet this healthy economic and social growth has some important drawbacks,
not the least of which are:
- The increasing scantiness and expensiveness of building lands.
- An over-consumption dramatically and durably relying on raw
material and energy source importations.
It has thus become imperative to rethink deeply the way the island develops.

2.- URBAN DEVELOPMENT & RENEWAL IN SAINT-DENIS
The city of St-Denis, located in the north of the island, is the

.......

i @ . orwceemmeneaes e | : administrative centre of the Department and counts 130 000 inhabitants,

half of whom live in social or affordable housing.

The SIDR alone houses 35 000 people, dispatched up in districts of 3000 to
over 10 000 inhabitants each.

Over the last 30 years, strong economic and social development has lead
the city to spread over the available easy building lands along the shore,
between the sea and the mountains, while the mountainous slopes that
surround the city remain the privileged environment for “wealthy”
residential housing.

Over thirty development plans are currently under way or on the drawing
board over the district.




The main outcome of this strong development is that
suburban social housing areas built over the 60°s-80’s period
are now located right in the centre of town, close to the new
business, administrative, cultural and judicial centres.

It has thus become imperative to renovate this area. This is
one of the major focuses of the City’s Urban Renewal Plan.
The territory covered by the plan spreads from the shore to
the foothills of the mountains, and counts two distinct areas
split by natural barriers — water courses flowing down from
the mountains (gullies).
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o ‘ URBAN RENEWAL PRIORITY ZONE ‘
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Historical City Centre

Urban Renewal Aera

This urban aera improvement rec
cohesion by linking the East-Side Developi
to the Historical City-center

B
This developed site counts about 3000 social housing units,
built for the most part between 1965 and 1980 and owned
by several Housing Companies.

(N.B : The areas in green are SIDR property).

In addition to urban transports enhancement and services
grouping, one of the city’s top priorities has been to build
the boulevard linking the two sides of town and to enhance
the side way linking sea shore and foothills districts.

The “VAUBAN” Renovation plan, which will be presented,
is located on the side of these urban roads.

It is both part of the Urban Renewal Plan designed by city
authorities, and of the SIDR’s strategy to perpetuate its & . ;
property by refurbishing it. ' S TEEEREE, S '

o 1 Commune
o 3 sIDR I
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3.- THE SIDR SOCIAL HOUSING REFURBISHMENT PLAN
Since 1985, the SIDR has been investing in property refurbishment operations and it has renovated or rehabilitated about
4500 units from 1985 to 2005.

- 1985 to 1995: The first operations were focused on individual housing or on small clusters of single-story
apartment buildings, with family transfer or temporary rehousing.

- 1996 to 2000: With the advent of the 1% Property Holding Plan the refurbishment also concerns collective housing
buildings and the renovation program reach a 200 units/year rhythm. Rehousing constraints and
difficulties to manage important family transfers lead the SIDR to realise alterations and
improvements witho the tenants allowed to stay in their flats all throughout the process, and set up
inhabitated collective apartment buildings rehabilitation.

- Since 2000: The 2™ Property Holding Plan pushed the rehabilitation rate to another level, and the  improvement
scheme took in sustainable development standards.

- Progression to 400 renovated accommodations / year.

- The Refurbishment Plan becomes a part of the Urban Renewal plan.

- Creation and implementation of an accommodation upgrade plan with thermal improvement
dispositions and solar-powered hot water production.

The Renovation of “VAUBAN” buildings group:

Although the buildings do not look derelict from the outside, a closer look
reveals the need for alterations, improvements and comfort enhancement
works in 35 years old buildings failing to match current standards:

- Run-down accomodations,

- Smallness of the rooms, =3

- Absence of doors inside the |
flats,

- No floor coverings,

- No hot water,

- Token equipement and
facilities,

- Etc...




The VAUBAN'’s project specifical features

» Fact sheet:
- 400 social housing units (> 1 500 Inhabitants) dispached in 12 collective apartment buildings — 6 of which board the
street, with 18 shops on the ground floor.
- A restrictive urban environment (road trafic, noise) requiring anti-noise devices.
- A strategic preference for renewable energy sources which implies specific technical and financial imperatives.
- A poverty-stricken population in a very « socially unstable » area:
- 30% of family heads are employed, and the often have precarious jobs
- Over 50% are unemployed and benefit from social welfare (ASSEDIC, RMI)
- About 15% of the tenants are retired persons.
- The average global income for each household is 20% below minimum wage.
- Dramatic area fragility in terms of economy and security.

Because of the very “underprivileged social status” of this urban area, SIDR have to design a made-to-measure plan for
this program so as to optimise its chances of success.

» Necessity of preliminary dialogue with the tenants :
Once the technical and strategic options were determined, the project management team had to guarantee that it would suit
both the inhabitants and the shop owners, and adapt the project according to their reactions while maintaining the initial
objectives. Then, dialogue and individual social and economic support were vital to
the achievement of goals :

o Tenants and shop owners are invited to take part to the choices related to the
improvements and alterations planned in the course of the rehabilitation
process,

o Design and signature of a convention between the landlord and the tenants,
defining the collective agreement of all residents with the renovation plan.

o Concerted redefinition of the accommodations’ «occupancy balance»
according to :

= Accommodation sizes and family composition.

= Family income and works-related costs.

= Possibilities of / families’” wish for a transfer to other apartment
buildings in the same area (about 15% of housed families).

» Social & Economic measures :

o Creation of a social support unit specificaly assigned to the operation to provide individual counselling and support
to each family throughout the renovation works, which is composed of 5 trained professionals (1 « Social support »
Project manager & 4 Social advisers)

o Partnerships with institutional social and welfare administrations (CAF, ASSEDIC, PLIE,...)

o Financial support tailored to individual needs :

= To help tenants in trouble to pay rent and maintenance charges for the duration of the works.
= Compensation contracts signed with shop owners to make up for important drops in sales.

» Accomodation Upgrades :

f BATIMENT = The same technical refurbishment implementation is
~ TYPE: T4 . .
N, ePTE : e applied to all the units :

-Living room enlargement and integration of the
existing balcony.

-Kitchen enlargement and complete renovation.

-Creation of an independent toilet room.

-Complete renovation of the bathroom,

- Installation of doors inside the apartments,

o | | T " - -Building of a new front loggia equiped with a clothes
S I Y Y | S - horse,

| g -Replacement of old windows.
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» Constraints of renovation in inhabited environment :
The execution conditions demanded a high degree of performance from the contractors as well as the consideration of the
area’s “social background” and of the inhabitants and shop-owners’ living conditions. It is made specifically clear to all
companies that a single team must be assigned to a given accommodation throughout the work process.

The standard durations for inside work in accommodations have been set to minimize nuisances related to “inhabited work
sites”.



VERY STRICT RULES ARE IMPOSED ON CONTRACTORS :
1.- Upon signing work contracts :
Commitment to a «social» clause (priority given to the young workers from the area during the recruitment process)

2.- While the work is in progress:
o Outside and on building fronts :
Specific day time schedules organised according to the type of work (security, noise, traffic jamming,
obstruction and cluttering) so as to create a little nuisances as possible and to allow the shops to remain open.
o Dans les parties communes:
Contractors intervene only after the tenants were informed of the list and time of the operations to be
conducted.
0 Inside the accommodations:
- Throughout the work period, only one - and the same - team works in a given accommaodation.
- Work in an accommodation can only begin after an appointment was taken with the tenant and confirmed by the
social workers’ unit.
- Intervention times and deadlines for the contractors are established on a daily basis, with high performance
objectives: -1 room = 2 days’ work
Technical work (electricity,joinery,...)......c.ccceune. 1 Day
Surface treatment (floor coverings, painting)... ..... 1 Day
- It is the tenant who is responsible for moving the furniture (most often with the help from the contractors).
- The company is responsible for furniture protection and the daily cleaning of its work site.

» Site’s aspect while improvement work is in progress.

» Final architectural product......
On the Urban Boulevard side...




On the side way and the shops’ side....

In the inner court ...

.... And the constant presence of a social adviser....



» The operation’s social outcome :
0 Prior to the operation (November 2001):
- 463 families lived in the 400 accommodations.
0 Wile the operation was in progress (> 3 ans) :
- 372 families have not moved from their accommodation,
- 28 families were rehoused on the site, in accommodations left free by tenants who moved out.
- 25 families were rehoused in new buildings completed in 2005 next to the operation site.
- 20 families were rehoused in existing SIDR property accommodations located close to the site.
- 14 families were rehoused in other operators’ properties.
- 4 families chose to leave the area.
0 Upon work completion (August 2004)
- 399 renovated accommodations.
- 1 tenant had refused that contractors come into his apartment:
- The outside work and the improvements in collective areas were made according to plan.
- The work inside the apartment was made in 2005, after the « rebellious » decided to leave.
0 No particular conflict or problem was to deplore between the tenants and the contractors wile work was in progress.
0 11 shop-owners out of 18 received financial compensation for significant sales drop (15 to 25%) over 2 to 5 months.
o Since the work was completed, no act of vandalism has been reported (apart from a few occasional « tags » at the foot of
2 buildings)
0 A satisfaction survey made in the end of 2005 - that is, 18 months after work completion - reported satisfaction rates of:
> 95% for accommodation and environment quality
> 78% for financial features related to rental & maintenance charges costs.
0 The statistics established by the Local Council for Security and Juvenile Crime Prevention (CLSPD) of the town of St-
Denis show that crime and delinquency in the area dropped by 55% between 2003 and 2005...

4.- SEPECIFIC TECHNICAL FEATURES & SUSTAINABLE DEVELOPMENT

» Thermal comfort features :
The <ECODOM» label, designed for overseas territories by the French Eletricity Company (EDF) and the Agency for Energy
Control and Savings (ADEME), sets standards:

o Relying on the juxtaposition of simple technical solutions
0 Without thermal calculations
0 Mainly affecting housing disposition and accommodation organization:
- “Crossing” flats with opposite openings
- If possible : East-West oriented apartments (predominating wind)
- Enhanced roof-coverings : 10 cm thick insulating coating
- Wide openings
- Doubling the front walls exposed to the sun by a 4 c¢cm thick
insulating coating lined on the inside surfaces
- Solar protection given by the new loggias built from alveolar

materials on building facades ' e rratce
- Installation of « ECODOM - SIDR » doors made of a frame with :

enamelled steel shutters, guaranteeing a secure locked position, ' /_\

and an inside casement allowing air circulation through the flat

even when the door is closed. laée/

ECODOM

» Anti-noise devices (on street fronts) :
o Creation of double-wall facades, with balconies set in front of
living rooms as noise-traps.
0 New, reinforced 8mm thick windows.
0 Special acoustic absorbant wall-coverings applied to loggia and
balcony walls when possible.
Anti-noise device assesment :
0 Expected results :
- Noise level expected on the fronts : 65 dB(A)
- Noise reduction wanted:
- Windows opened: DnAT>  15dB(A)
- Windows closed : DnAT> 32 dB(A)
0 Achieved results :
- Noise emission 2 meters away from the facade : 70 dB(A)
Results (measures taken in the centre of the living room):

- Window opened : 55db(A)
> Noise reduction: 15 dB(A)
- Window closed 38 dB(A)

> Noise reduction: 32 dB(A)



» Solar-powered hot water production:

Hot water needs are assessed :
- For each building

- On a daily basis divided into hour time-slots
The necessary power is thus determined in function of:

- A given site (appartment building)

- A given time in the year (monthly basis)
Comparing projected running costs for each energy solution
allows for an assessment of return ratios and financial balance.

Technical solution adopted :
- The solar panels set on flat-roofs.

- 2 technical solutions were adopted according to equipement installation possibilities in the builldings :
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SOLUTION 1:

Collective water stocking,
and distribution to each
accommodation with distinct
water meters for hot and
cold water.

SOLUTION 2: D == —
Individual Stocking e b
& Distribution. DR L i D
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IN BOTH CASES:

- Installation of a global tele-control system, and constant evaluation of individual water meters with tele-reported
measures for water and electricity.

- Creation of a long-term maintenance contract (10 years).

Quality assesment of the Solar Plan :
© - Comfort
© - Energy Savings
© - Environment friendliness

In the VAUBAN project, 356 units are under solar-powered hot water production and.
The positive consequences of this equipment are :
P - Gas and Electricity savings for the tenants, and enhanced comfort.
(Ex. of gas saving : a individual 13kg gas cylinder used only for hot water production in a
4 persons family must be changed every 3 or 4 weeks. The cylinder refill cost 17,5 €...)
P - Electricity savings amounting to about 490 000 KW/h / year
P - Avoid 380 t.of CO? rejections into the atmosphere (greenhouse effect gases)

7 000 units of the SIDR property stock are concerned by the SIDR solar equipment program :
- 2 800 already equiped or in process
-2 300 in study (realisation : 2007-2013)
- 1 900 projected (> 2013)

®© - Projected outcome in the middle term :

» - Eletricity savings: 9 8000 000 Kwh / year
» - CO? emissions reduction: 7500 t./year



4 .- FINANCIAL DATA
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FINANCING

INVESTMENT BALANCE

THERMAL NOISE SOLAR HEATING
REFURB|SHMENT IMPROVEMENT PROTECTION (WATER) TOTAL
Nbrof UNITS: | 400 | 290 I 187 356 | 400
Nbr of SHOPS : 18 18
UNITS PROGRAM AMOUNT (1+2): | 9932130€ || 580000€ || 1393150€ |[ 1281600€ | 13 186 880 €
TRADERS PROGRAM : & col Cl
& Coumerc | 273600 € 273 600 €
13460 480 € 100%
(1)  All the amounts are net of V.A.T.
(2) The UNITS PROGRAM amount includes cost of Engeenering team (625 K€ ) and Social Supporting team ( 183 K€)
90% 95% 95%
SNSRI | 0932130€ |[ 522000€ |[1323403¢€|[1217520€] || 12995143 € 96,5%
Amount / unit : 24830 € 1800 € 7078 € 3420€ 32488 €
1 Special Housing < 2,5% 45%
[ main LoAN 40 years 4 469 459 € 33,2%
) Complementary | market rates 30% 15% 15% 10% 7856 373 € 58,3%
7] Loans 20years | [ 2979639€ || 87000€ || 198524¢€ |[ 121752¢€ | 25,2%
3-| sussiies = — o > || so011719€ 37,2%
a | 2483033€¢ |[ 435000€ |[1058794¢€|[1034892¢ | 2
EDF 33,3% 145 000 € 11% 1,08%
| ADEME ‘ ‘ ‘ ‘ 33,3% ‘ ‘ ‘ ‘ 145000 € ‘ 1,1% |1,08%
‘.‘éu REGION 33,3% 100% 40% 1617 751 € 12,4% [12,0%
.] ETAT 100% 2483033 € 19,1% [18,4%
- E(LF’ERDcé;E 60% 620 935 € 48% |4,61%
10% 5% 5%
~ _ [ 58000€ || eoesse || ea080€ | |[_191738¢€
-4- SIDR self funding
273 600 € 273 600 €
465 338 € 3.5% |

RENTAL MANAGEMENT BALANCE

INITIAL

FINAL

OCTOBER 2001

AUGUST 2005

PROJECTION | [_EFEECTIVE ]

EVOLUTION

Min. Max. Min Max Min. Max.
17me | 83me 21m2 | 92me 21m2 | 92mz
Unit Floor Space 57m?2 64m?2 64m?2
285€ | 3025¢€ 285€¢ | 3025¢€ 350€ | 3245€ |
& Tenant Income : 856 € 923 € 997 € 141 €] 16,5%
65€ | 216¢€ 77€ | 290€ 79€ | 297€ “
Net Rent Value : 168 € 221 € 226 € 58 €| 34,5%
% Ratio m? 2,95€ 345¢€ 353¢€ 19,8%
| 1350€ | 67¢€ 17¢ | 75¢ 186 | 77¢€
§ Maintenance Charges : 46 € 52 € 54 € 8 €(17,4%
. Ratio m? 0,81€ 0,81€ 0,84€ 4,6%
|<£ 79€ | 283€ 9ae | 365€ o7€ | 374€
& Global Rent Value 214 € 273 € 280 € 66 €| 30,8%
x Ratio m? 375€ 4,27¢€ 4,38 € 16,5%
oe | 170e oe | 170e oe | 195¢
Housing Benefit : 77 € 86 € 89 € 12 € 15,6'%‘I
w 55€ | 258¢€ 55€ | 258€ 61€ | 325¢€ |
% Residual Rent Value : 137 € 187 € 191 € 54 €| 39,4%
S 1% | 24% 11% | 24% 13% | 26% |
g Income Prop. Contrib.: 16,0% 20,3% 19,2% 3,2%| 19,7%
Must be < 25% |
>
E Avail. money / monthl 719 € | | 736 € | | 806 € | 87 €|12,1%
& Family Adultes 15 1,7 18
e Typology Children 2,7 2,4 2,5
@)
z Ratio /Person /Day| 571€ | | 6€ [[ 625€ ||losae]o5%
[ Must be >5 €
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ENERGETIC DIAGNOSE - Building System dCER I

AZIENDA CASA REGGIO EMILIA

PHASES

1. Survey of the building and of the heating system
2. Analisys Natural gas consumption

3. Determination of current efficiency and E.D. (energy
demand)

4. Simulation of works in order to save energy, determination of
future efficiency and E.D.

5. Determination of payback of the investments

e e e e e e
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ENERGETIC DIAGNOSE - Building System ACER I

AZIENDA CASA REGGIO EMILIA

THERMOGRAFIC EXAM
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1. SURVEY OF EXISTING HEATING SYSTEM-P&I aCER

AZIENDA CASA REGGIO EMILIA

\\

Pumps

Bolilers

——

Tank san. Hot Wa
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1. SURVEY OF EXISTING HEATING — RADIATOR and DISTRIBUTION aCER I
AZIENDA CASA REGGIO EMILIA

B The material of existing radiator is Cast iron
@  There is a manifold for each apartament

s P
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T
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5. simulation of energy saving work determination of future Efficicency and D.E.

1) High efficiency Boilers (condensing)
2) Pumps with Frequency Converter
3) Individual record system of energy consumption

Azienda Casa Emilia-Romagna di Reggio Emilia
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4. Comparison current and future efficiency

Current Efficiency (UNI 10348)

77\

ACER |

AZIENDA CASA REGGIO EMILIA

Future Efficiency (UNI 10348)

Tipologia Efficiency(%) Tipologia Efficiency(%)
Production 2 Boilers 133 kW n,= 85.3 Production 1 Boilers 100 n,=97.3
kW
Distribution | Carbon steel Ng= 95 Distribution | Carbon steel Ng= 95
piping with piping with
insulation insulation
Emission Radiators ne.= 90,7 Emission Radiators Ne= 92,2
Regulation Thermostatic- n,<= 94 Regulation Thermostatic- n= 96
Valves Valves- and two
ways valves for
= each manifold
Ngs=67.6 and clim. Regu.

Nge= 81.8




Comparison current and future

Current Energy and Consumption (UNI 832)
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Future Energy and Consumption (UNI 832)

D.E.

Surface Vol
area
Heating 168.8
(MJ/m3anno)
Hot Water 33.1
(MJ/m3anno)
TOt (MJ/m3anno) 2019
955m2 | 354
Gas 20.790 Om3
Consum.
(m?3)

Surface Vol
area
Heating 125
(MJ/m3anno)
Hot Water 28,5
(MJ/m3anno)
TOt (MJ/m3anno) 154
955m2 | 354
Gas 15.437 Om3
Consum.
(m3)
D.E.




6. Determinatio of Payback period

Energy Energy Savings Costs Payback
Cost Cost installation
+maintanance | +maintanace
Before after
€ € € € (years)
19.500 11.500 8.000 70.000+tax <10

Azienda Casa Emilia-Romagna di Reggio Emilia
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URBAN REQUALIFICATION PLAN

Compagnoni — Fenulli Area

THESSALONIKI
7/11/2006

Azienda Casa Emilia-Romagna di Reggio Emilia
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4156 dwellings (E.R.P.)
100 permanent tenancy
43 FINCASA's dwellings
42 dwellings for student

3883 Families

9060 tenants

1423 mononuclear families (36%)
618 extracomunitarian families (16%)

» p buildings managements
» - social mediation programs
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- 538 DWELINGS

1500 RESIDENT
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5 REGGIO EMILIA IS THE CITY WITH GREATER IMMIGRATION
IN ITALY (13% OF TOTAL POPOLATION)

THE COMPAGNONI-FENULLI QUARTER
IS A MEANINGFUL EXAMPLE OF
URBAN AND SOCIAL REQUALIFICATION

B NO PARTECIPATION FROM THE STATE
5 RIGID SYSTEM OF ALLOCATION

E  OLD POPOLATION

5  LACK OF SERVICES

» » PROGRESSIVE DEGRADATION AND IDENTITY LACK OF THE QUARTER

ACER MAKES ACTIVE PROGRAMS OF SOCIAL MEDIATION European

B  OPEN QUARTER TO THE CITY I‘IEighboul'S'

% AGGREGATION AREAS wesparmar - @Y
30TH 2006
B DIVERSIFIED ALLOCATION SYSTEM
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FROM 1998 TO 2001 adCER |

AZIENDA CASA REGGIO EMILIA

REQUALIFY THE URBAN AREA
SOCIAL REGENERATION
IMPROVE HEALTH CONDITION AND SECURITY

MORE SERVICES, MORE PUBLIC GREEN AREAS,
MORE INFRASTRUCTURES

@  REORGANIZATIONS OF THE PRATICTABILITY
@  EVIRONMENTAL SOSTENIBILITY
@  INFOPOINT IN THE DISTRICT
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NEW WAY OF PARTECIPATION TO PLANNING
BETWEEN THE SUBJECTS THAT INHABITS AND LIVES THE QUARTER
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FROM 1998 TO 2004 dACER

AZIENDA CASA REGGIO EMILIA

STATE OF ART

34 BUILDING

490 PUBLIC DWELLINGS

48 PRIVATE DWELLINGS

30 SOLD TO THE ASSIGNEES
385 FAMILIES

||||||||||||||

THE PLAN

28 BUILDINGS
S 314 PUBLIC DWELLINGS
o S 136 PIVATE DWELLINGS

w
||||||||||||||||||||||||||
1
llllllllllllllllllllllll
1

TOTAL COST

41.759.741,00 €

Azienda Casa Emilia-Romagna di Reggio Emilia Pagina 8



URBAN QUALITY

3
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BUILT - NO BUILT
INTEGRATION

SUSTEINABLE
MOBILITY

MORE OPEN SPACES

AGGREGATION
AREAS

GREEN AREAS
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aCER [

156,12

129
101

20557 A6

3804,34

417333

0 000

ACGREGATION AREA,

99485 maq;
17%

Witk ABLE ROUTES;
495 8 mg; 8%

2000 000 4000

CYCLABLE ROUTES:
119 myg; 2%

000

O % OF ASPHALTED AREAS AFTER REQUALIFICATION
= % OF ASPHALTED AREAS BEFORE REQUALIFICATION
= NO. OF TREES IN REQUALIFICATION PLAN
= NO. OF TREES BEFORE REQUALIFICATION
O SQUARE METERS OF GREEN AREA IN PLAN
SQUARE METERS OF GREEN AREA BEFORE
ASPHA T B ASPHALT
156,18 my;

3%

O GREEN AREA

@ CYCLABLE ROUTES

B PEDESTRIAN ROUTES

GREEMAREA, 417333

O AGGREGATION AREA
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HEATING from PAVENENT




NATURAL SUMMER VENTILATION
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EXPOSURE TO THE SUN IN WINTER aCER

AZJENDA CASA REGGIO EMILI
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SHADING IN SUMMER
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WINTER’S WIND dCER

AZIENDA CASA REGGIO EMILIA

= :
. r[g] @ 5@ .
e D

Piante fipo ERP2VZ0
indicazione defla divezione prevakente def vend ivemal
(W, con velocits mai supedone af 2.7 misec)

T

Pagina 18

Azienda Casa Emilia-Romagna di Reggio Emilia




17\
dCER |

BUILDING TECHNIQUES CONSTRUCTION YEAR

CONVENTIONAL

CONVENTIONAL
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TELE-HEATING USE

65 mq

BUILDING TYPE
kwh OF TELE-
HEATING COST
(YEAR 2003)

U.M.

NEED OF HEAT FOR
SPECIFIC HEATING
U.M.

ENERGY CLASS
DWELLING

mq (MEDIUM

VALUE)

LODGING ANNUAL
COST

EXPERIMENTAL (2005) [lcsi
TRADITIONAL (2005)

€ 0,0763
TRADITIONAL (1985)

TRADITIONAL (1960) = agey

euro/kwh

kwh/mq a

* rif. Casaclima localizzazione Reggio Emilia
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COMPARISON SYSTEM: ENVIRONMENTAL SOSTENIBILITY aCER

AZIENDA CASA REGGIO EMILIA

COMPARISON OF BUILDING COST IN RALATION OF HEATEN CLEAN AREA

£€2.500,00

€2.000,00
m  SPERIMENTAL BUILDING COST

€1.500,00 A
m PLAN AND CONTROL COST

£1.000,00° 1 H CONVENTIONAL BUILDING COST

£€500,00 A

>PMAu> OUMZAI>S

Azienda Casa Emilia-Romagna di Reggio Emilia Pagina 21



COMPARISON SYSTEM: ENVIRONMENTAL SOSTENIBILITY

COMPARISON BUILDING COST / WATER AND ENERGY SAVING

L\
dCER

AZIENDA CASA REGGIO EMILIA

120%

100%

100%

108,60%

80%

66%

60%

42%

40%

20%

0%

edificio convenzionale

BUILDING COST . ENERGY SAVING

Azienda Casa Emilia-Romagna di Reggio Emilia

edificio sperimentale

[ WATER SAVING

Pagina 22
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fep=50%  pcoaBITa

LA CASA ECOLOGICA E CONVENIENTE

fep < 30%

fep < 70%

0 ANNUAL ENERGY REQUIREMENT
fe p s 1 OO /0 FOR WINTER HEATING FOR MQ
OF SURFACE




COMPAGNONI — FENULLI DISTRICT

RETROFITTING OF
COLLECTIVE CENTER

Azienda Casa Emilia-Romagna di Reggio Emilia
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Building dCER

AZIENDA CASA REGGIO EMILIA

Gren roof

PROSFETTOSLD

Facade Ur = 1,4 W/mqg°C
glass shading factor 0.25

Azienda Casa Emilia-Romagna di Reggio Emilia Pagina 2




177\
ACER |

HVAC system

@ Application of new technologies for Energy Saving
(State of Art)

O Geothermal Heat Pump (energy saving 50%)
@ Direct-cooling (deep probe) (energy saving 90%)

@ Soft cooling soft heating, (Ray conditioning) (energy saving
30%)

O Heat recovery for ventilation air (energy saving: winter 78%,

summer 30%)

1 DiSpIacement ventilation (energy saving: 30%)



L7\
aCER |

*Geothermic Heat pump (GHP) with deep probe

* COP (coefficient of perfomance) > 4,5

1 Scambiatore di
calore del gas
surriscaldato

2 Valvola di
regolazione

3 Pompa di carico

4 Compressore




177\

ACER |

AZIENDA CASA REGGIO EMILIA

COMFORT

EVAPORATION

It depends on the pysical
activity, the inner surfaces
temperature and the air one.

Comfort is the balance condition of the
human body when it manages to give out
its metabolic heat in the right proportions
through the four ways of thermic
exchange uniformly. These proportions
depend, in importance order on:

* Surfaces temperature

* Air temperature

 Relative humidity

RADIATION

It depends on the around
surfaces temperatures.

CONVECTION

It depends on the
temperature and the speed of
the air.

4"'-..*

Fan Coil Ray
conditioning

35%

30%

55%

30%

1%

1%

/"“
OOl o|m

9%

39%

CONDUCTION

It depends on the surfaces

temperature we feel



COLLECTIVE CENTER: heating and cooling systems

Ray conditioning (soft cooling-heating)
Comfort

Efficiency

Energy saving
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HEAT RECOVERY dCER

AZIENDA CASA REGGIO EMILIA

B v ol il ol ] e el aid
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Worker’'s Housing Organization
(OEK)
SOLAR VILLAGE

Retrofitting, Renovation and
Optimization of the Solar Village
Energy Systems Efficiency

Nicholas Davliakos
Dipl. Mechanical & Electrical Eng.



Worker’'s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

Motivation

e Large use of RES in Greece.
e Why Renovation of Solar Village?

e Problems: Difficulties in giving property documents.

2
Nicholas Davliakos



Worker’'s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

Solar Village (SV), Pefki Attica

Nicholas Davliakos



Worker’'s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

Contents

O N O Ul

Solar Village Project.

SV: A Sociological Approach.
Characteristics of SV.

Description of the SV Energy Regions.
SV Project Financing.

Property Documents.

Intended Renovation Works.

Conclusions.

4
Nicholas Davliakos



Worker’'s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

Soelar Village Project

e SV, an OEK settlement in Pefki, a suburb of Athens.

e Agreement on Scientific & Technical Cooperation:
Greece - Germany.

e Program phases:
(a) Design & Construction: August 1984 — June 1988.
(b) Measuring & Evaluation: July 1988 — December 1991.

e Aiming: Rational use of Energy with increased
application of Solar Thermal Technology.

e Experimental, Researchable & Demonstrative
character of Project.

5
Nicholas Davliakos



Worker’'s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

A Soclological Approach

Assistance of the SV inhabitation.

Degree of acceptance of the applied systems.

Rational use of energy by the SV inhabitants.

Quality of social life & environment in the community.

6
Nicholas Davliakos



Worker’s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

Characteristics of SV

-Site Total Area.......ccovveiieeiiiin, 90,440 m-.
-Building Area.........ccocoeiiiiii 47,798 m?2.

- Utilities & Landscaping Area............... 35,740 m>2.

- Community Ar€a.......coovvvviiirieeineennn, 6,902 m?.

- Number of Apartments (60-100 m?)...... 435,

- Apartments Effective Area.................. 33,130 mZ.
- Apartments Buildings (multi storied)...... 25.
-Energy Center...............coooeeiiiiiinnnn, 1 Building.
- Community Center...............ccovevvenenn. 3 Buildings.
- Year of the inhabitation beginning......... 1989.

7
Nicholas Davliakos



Worker’'s Housing Organization (OEK)
SOLAR VILLAGE

Intelligent Energy
Thessaloniki 7- 8 Nov. 2006

Description ofi the SV Energy Regions

Region A (252 ap.) ®

N Region B 534 ap.)

IRegion C (9 ap.)
5 Region D (76 ap.)
BN Region E (40 ap.)
5 Region F (24 ap.)

6 Energy Regions:

Region A (11 b., 252 ap.):
District-Heating Underground Network.
Region B (4 b., 34 ap.): Passive Houses.
Region C (2 b., 9 ap.):

Autonomous Air Solar Collectors

(SH & DHW).

Region D (3 b., 76 ap.):

Heat Pumps Air-to-Water (SH & DHW).
Region E (4 b., 40 ap.)

Region F (1 b., 24 ap.): Interseasonal

Storage Tank (SH & DHW). .

Nicholas Davliakos



Worker’s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

[Description of the SV Energy Regions

Nicholas Davliakos



Worker’'s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

Description ofi the SV Energy Regions

Glasshouse and Trombe Wall

10
Nicholas Davliakos



Worker’'s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

Description ofi the SV Energy Regions

11
Nicholas Davliakos



Worker’'s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

OEK
SOLAR VILLAGE/PEFKI, ATTICA
TECHNICAL DATA OF ENERGY SYSTEMS AND BUILDINGS

SOLAR COLLECTORS (CEMTRAL SYSTEMS) WATERTE- | e CONSUM- | o epay

ENMERGY |MPERATURE DEMARND BOILER | PTION OF DEMAND

FEEDY
INCLIN | e users |TRANSFER| P! | FoR sH FPOWER | DHW PER | oon 'y REMARKS

T¥PE |ATION CONSTRUCTOR |, Ep FOR SH DAY (Theor)

(2 (m®) (9 (ki) (k) irrtiday) | (KWhiday)
2.750 W ACULIM 50 SE|CORMING DHW Radiators G7iT 113,50 7 B0 266 District Heating
UAB 1.700 A CLILIM 50 4| CORMIMG DHW Radiators 67748 74,40 4,55 1539| District Heating
UALC 2960 FLAT PLATE 50 BP - CALPAK DHW Radiators 57749 124 80 7,70 269| District Heating
UAD 1.770 A CLILIM 50 B3| CORMNIMG DHW Radiators 6780 79,00 4,85 170] District Heating
UAE 1.920 FLAT PLATE 50 T2|CALPAK CICERO DHW Radiators 5751 83,60 4,80 168| District Heating
UAF 1.700 FLAT PLATE 50 T2|CALPAK CICERO DHW Radiators 672 74,40 4,55 1539| District Heating
UAG 2.030 FLAT PLATE 50 81 |CALPAK CICERO DHW Radiators 67753 89,70 560 196] District Heating
UAH 1.230 FLAT PLATE 50 A1 |CALPAK CICERO DHW Radiators 6754 56,50 3,40 112] District Heating
UAJ 800 FLAT PLATE 50 J0|CALPAK CICERO DHYW  [Fan Coil Un. 55 35,30 2,00 70| District Heating
UAK 1.100 FLAT PLATE 50 AQ|CALPAK CICERO DHY  [Fan Coil Un. 55 49 70 2,75 95| District Heating
AL =00 FLAT PLATE 50 ZI|CALPAK CICERO DHWY  [Fan Coil Un. 55 27,00 1,50 52| District Heating
Total: 18.560 SH 809 30) 1.335.00
LUEA B GO0 FLATPLATE| 50 24|CALPAK CICERO DIHwW Passive Autonomous thermosyphon
LUEB 12 &40 FLATPLATE| 50 F3|CALPAK CICERO DIHW Passive Central System
UEC 6 GO0 FLATPLATE| 50 24|CALPAK CICERO DIHwW Passive Auton. Thermosyphon, 4 m3
UBD 10 1.000 FLATPLATE| 50 40| CALPAK CICERO DHWY Passive Auton. Thermosyphon, 4 m
A, 4 400 AR cOLLECT 50 44 DHWW+SH | Air ducts Autan. air collectar, 11 m@
UCE 5 500 AR coLLECT] 50 55 DHWW+SH | Air ducts Auton. air collectar, 11 m®
DA 36 2.6E0 HP DHYW+SH | Radiators 114 50 120,00 .
; Heat Pumps electr. Driven

UDE 30 2.130 HP DHW+SH | Radiatars 9350 120,00 {Cut of arder)
uoc 10 1.000 s0 HP DHYW+SH [Fan Coil Un. 4510 45 36 7
UEA, 24 1.700 91 [FLAT PLATE CORMIMG DHWY+SH Floor Heating 74,30 55,00 Initialy wvacuum collectars
UEE a8 800 AQ|FLAT PLATE BP - CALPAK DHYW+SH [Fan Coil Un. 36,30 35,00 70
25% SIEMENS,
UEC/D a8 B40 32 |FLAT FLATE 25% STIEBEL DHW+SH Floor Heating 29 .80 34,00 16 a6
ELTROM, 50%SET

F |UFA 24 1.700 91 [ acum PHILIPS DHW+SH Floor Heating 74,30 119,15 4 55 153]Interseasonal Storage Tank
TOTAL 435 33.130( 1.743 1.277 .10 1.893 51 79401 277600

FLAT
EFF.
AREA

BUILDING
MUMBER OF

_ | MUMBER OF
9 @ | INHABITANTS

)

:

ABBREYIATIONS . DHW: Domestic Hot Water :  Space Heating IST: Interseasonal Storage Tank HP: Heat Pump

12
Nicholas Davliakos




Worker’'s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

SV Project Financing

& OEK [

Executive

Committee §

S5 Solar

ey et : ' Aspects

OPERATION & MAINTENANCE
OF ENERGY SYSTEMS

INHABITANTS

13
Nicholas Davliakos



Worker’s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

Property Documents

e Difficulties in giving the final properties documents to
the beneficiaries of OEK.

e Demand of the inhabitants: cheaper energy & more
simplified energy systems.

e The Renovation works of the energy systems of the SV
IS unique solution.

14
Nicholas Davliakos



- Worker’'s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006
Intended Renovation Works

e Replacement of solar collectors.

e Substitution of the heat pumps of Region D by
central solar systems.

e Substitution of oil by natural gas.

e Installation of a new IST for Regions B & C.

e New global automation control system (BMS).

e Extended maintenance/ repair of all Energy systems.

e Improvement works of the buildings waterproof
Installation.

15
Nicholas Davliakos



Worker’s Housing Organization (OEK) Intelligent Energy
SOLAR VILLAGE Thessaloniki 7- 8 Nov. 2006

e Simplification of all energy system installations.

e Improvement of energy system efficiency.

e Significant decrease of the conventional fuel consumption.
e Minimization of gas pollution.

e Minimization of operation & maintenance cost.

e OEK vests property documents to the SV inhabitants.

e Quality ameliorating of SV inhabitants life.

16
Nicholas Davliakos



MEAETHTIKH OMAAA

FNMQProz ANAPEAAHZ & Zuvepydreg O.E.: EIOIKEG APXITEKTOVIKEG MEAETEG
Kupidkog MNavvéotouAog, KuBEAn MmétooyAou, MNMoAuva TopToTrion

NMAYAOXZ KPEMEZHX : 2TOTIKOG

K.A.T.E. : EI1dIkoi o€ Bépata evepyelakol oxediaguol
rQProz AIAMANTOYPOZX : MnxavoAdyog

ANNA MMAXAPOINOYAOY :KoivwvioAdyog

MIXAAHZ KANTAPTZHZ :E101k6¢ o€ BépaTa AoTikoU Zxedlaouou

«ZXHMA E.E.» K.ZQHZ - LAHMHTPAKOIOYAOZ: NMoAc0doMIKEG HEAETEG
KQNZTANTINOZ MNATIAOKQZTOMOYAOZ: Totroypa@IikéG MEAETEG - EIOIKOG
OUMBOUAOG aTn dnuioupyia Yn@lakwyv uttToRdBpwy atmé PwTOYPAUHETPIKA UTTORABpa
Kal otn dnuioupyia Baong Newypa®ikwy ZuoTnudatwy MNAnpo@opiwv.

IQANNHZ AHMHTPAKOIOYAOZ : ZuykolvwVIoAOyog

XPHZITOZ NMETPOINOYAOZX : MepiBaAAovToAdyog

ENIXEIPHZIAKO NMPOrPAMMA «INMEPIBAAAON» 2000-2006

oTov agova mpoTepaidTnTag 7 XQPOTAZIA-MOAEOAOMIA-ANANAAZEIZ
péTpo 7.1 XQPOTAZIA-MOAEOAOMIA pe kwdik6 OMNZ 84628

To £pyo auvxpnuaTodorteital e TTooooTo 75% atd 1o Eupwtraikéd Taueio
Mepipepeiakng Avamtueng (ETITA).



AvdatrAaon Tou
OUYKPOTAMATOG TWV
EPYATIKWYV TTOAUKATOIKIWYV -

MIa vnoida apiyoug
KOTOIKiOG,

OTO ETTIKEVTPO MIOG Cwvng

EUPUTEPWYV AVAKATATASEWV
KOl METOOXNHATIONWYV



“AvVaTrAdOEIG ME ETTIKEVTPO TO CUYKPOTNHA TWV
EPYATIKWYV TTOAUKATOIKIWYV TNG NMOAEOSOMIKAG
Evétntag 7 Tou Afpou Apapouciou, yia Thv
AgITOUpYIKA, A1oONTIKA Kal TTEPIBAAAOVTIKN
avafdupion Tou aoTIKOU XWwpou”

* H AvarrAaon wg oTtoxeupévn eméupaocn o€
OUYKEKPIYEVO TUAKA TNG TTOANG (OXI WG YEVIKNA
KQAvoVvIOTIKA €TTéURaon)

* TO CUYKPOTNHA TWV EPYATIKWYV
TTOAUKATOIKIWV OiVEl TNV KOIVWVIKK dIAcTOON TOU
TTANBUCOU TTOU TO KOTOIKEI.

* O aOTIKOG XWPOG TWV EPYATIKWY TTOAUKATOIKIWV
- opyavwuévn 66unon
- 1I01ITEPA XAPAKTNPIOTIKA OTA KTipIa KAl OTN
MopP@r TwV dNUOCIWV XWPWV.




Evepyeiakn Oswpnon

H g§oikovounon TwV QUOIKWY TTOPpWYV,
gival atrd Toug TTPWTAPXIKOUG TTAPAPETPOUG
TOou oXedlaOUOoU, KateuBuvon TTou
ETMIRAAAETAI X1 HOVO ATTO TTONITIKEG, OAAG
gival kal €AoY OAwv pag.

» ETAoy£G e€oikovOunoNg evEpyEIag OTNV
XPAon Twv KTIpiwv

* BiokAipaTikr} d1doTaon Tou oXedIAoUOU TWV
ONUOCIWV XWPWV

 Alaxeipion KpioIhwy TTEPIBAAAOVTIKWV
TTOPAPETPWY OTTWG:

-KUKAOQOpIag Kal TNG oTaBueuong,
-€€0PBOAOYIONOGC TV BIKTUWV UTTOOONWV,
dlaxeipion Twv ATTOPPIMPATWY



Mpoypaupa AoTtikoU Zxediaopou (Urban Design)

* Mpooeyyilel To BEUa Tou aTrd KOvTa KaBw¢ Bewpei
TNV TTOAN WG OPYyaVIOUO TTOU OTTAITEI CUVOETO
oxedlaoud o€ TTOAAA eTTiTTEDQ.

* MOAU-TTAPAPETPIKOG OXESIAOUOG TTOU DIANOPPUIVEI
TIG OTPATNYIKES KAl TO EPYAAEia TOU PE BAon TO
EKAOTOTE OUYKEKPIYEVO BEUA Kal XapakTnpifeTal atmo
TNV gueAIgia Tou.

H oTpartnyikn OePeAIWONKE OTN CUPMETOXNH TWV
KATOIKWV OTIG BIAdIKACIES TNG MEAETNG



2TPATNYIKA JE dSova TNV CUMHETOXNA
OPYOVWVETAI YUPW aTTé Ta KUPIA XAPOKTNPIOTIKA Kal TTpoBARuaTa:

Tn d1ITTA TAUTOTNTA TNG OUABAG TWV KATOIKWY
-wG¢ OIKAIOUXWV KOIVWVIKAG TTPAVOING
-WG IBIOKTNTWYV TWV KATOIKIWV.

Tn dia@opoTtroInuévn TAUTOTNTA TOU I0IWTIKOU AAAG
Kal ONUOCIoU XWPEOU TWV EPYATIKWY O€ OXEON ME TO
Kupiapxo EAANVIKO aOTIKO HOVTEAO TTOU TIG TTEPIRBAAAEI
GAWOTE.

To éAAgIppa OTNV TTOIOTNTA TNG KATOOKEUNG TOU
KTIOMEVOU Kal TOU EAEUBEPOU XWPOU




EpyaAcia Tng oTpaTnyikKAg PE d§ova Tn CUMMETOXN:

1.

2,

H dnuioupyia kai Asitoupyia ypageiou HEAETNG.

Kartaypagn o€ eTitredo dIAPEPIOPATOG HE
€UOOON OTA EVEPYEIAKA.

‘Epeuva mrediou yia Béparta TTou a@opouv
€UPUTEPA OTOV QOTIKO KAl KOIVWVIKO XWPO.

AvolkTég oudnTnoeig Kal Huepida tTpiv Tnv
OAOKANpwOon KGBe oTadiou TNG PEAETNG

2XeOI00UOG 0T KATEUBUVON TNG EVEPYEIOKNG
€§oIKovOuUNOoNG O¢ ETTITTEDO KEAUPOUG .

2XeOI100MOG ATro KovTd (e O1adIKATieg
avadpaong) yia TIG ETTENRACEIC OTO ONPOCIO XWPEO.

Huepida mrapouciaong TeAIKWV TTPOTACEWY Kal
ougATnon

MpdTtaon peTEEENIENG TOU ypageEiou NEAETNG O€
YpO®Eio TNG TTEPIOXNG.



1.  Anpioupyia kai AsiToupyia ypa@eiou HEAETNG

To ypageio TTapaxwprndnke otnv oudda HeAETNG ATTO TOV
Afuo Apapouaiou

* Eival avoixTé tpeic nuépeg Tnv €RdouGda

» QINOEEVEI TIG EKTOKTEG CUVAVTHOEIG TTOU OPYAVWVOUV Ol
MEAETNTEG PE TOUG KATOIKOUG

* MapouoiddovTal oI TTPOYPANPATIOUEVEG EKBECEIC Kal
TTAPOUCIACEIG TNG OOUAEIAG, TTOU YivovTal JETA TO TTEPOG
KABe @Aong Tou £pyou.

ATToTEAEI KUpPIa apxr) TOU «EK TOU OUVEYYUG» axedIaoUOU 181aiTEPA OTAV APOPd O MIa ACTIKN
mepioxn 49,000 1.u. ye 1500 karoikoug o€ 380 diauepiocuara.



2. Kataypa@n o€ emriTedo dlapepiouaTog

Karaypagn, evhgépwon Kai culATnon e OAOUG TOUG
KATOIKOUG

H emitémTia Kataypa@n £yIve JE CUCTNUATIKO TPOTTO ATTO
TO ETTIOTNMOVIKO QUVAUIKO TNG OPAdAG HEAETNG KAl
TTEPINGUPAVE:

- ETMOKEWEIG O€ OAEG TIG TTOAUKATOIKIEG KOl OTA
dlauepiopaTa

- OTOMIKEG OUVEVTEUEEIG JE ONUAVTIKO OPIOUO KATOIKWY
-0UCIa0TIKA oculATnon TTAvw oTa ¢nNTrRuaTa TTou £€6goav ol
id101 A Ta HEAN TNG OUADAG UEAETNG.

* ATrodeATiwoN TWV OTOIXEIWV TTOU CUYKEVTPWONKAV O€
KAPTEAEG

* ECaywyn d1aypappaTwy, TTOU ATTEIKOVI{OUV TO TTPO@IA
KABg TTOAUKATOIKIOG ATTO dNUOYPAPIKK, KOIVWVIKI,
OIKOVOMIKI, EVEPYEIOKN ATTOWn, KOBWGS Kal Ta TTPoRAAMaTa
TOU KTIPIOKOU KEAUPOUG.

NpopAfpaTa oy KoV pnaT ywpo

o% 0% 0% 0% B80% 100% 120%




3 'Epeuva mrediov yia Bépara 1Tou agopouv
EUPUTEPO OTOV AOTIKO KOl KOIVWVIKO XWPO

* AVoIXTEG OPADIKEG OUlNTNOEIG UE KATOIKOUG TWV
EPYATIKWYV TTOAUKOTOIKIWV.

g\ Vo

*AvadnTriBnkav ol aTTOYEIG TWV KATOIKWYV OXETIKA PE TNV
OIAPOPETIKAOTNTA TNG CUVOIKIOG TOUG, OTOV I0IWTIKO aAAG
Kal To dNUACIo XWPOo, TNV TAUTOTNTA TNG Kal TO MEAAOV

LI

*EpeuvnOnke kal agloAoyndnke o aoTIKOS XWPOS WG TTPOG
TA EVEPYEIAKA TOU XOPAKTNPIOTIKA. (NAIAOUOGS, OKIQOHOG,
avepol, BAGoTNoN K.A.TT.)




MNMpofAfuara otov T0TrO 44

‘EMhenpn avekuamipa

AVETTapKIG UYpoHGVW T dppiv

‘Ehhenpn Beppopdvworg oo efw Epikols ixoug

Yypagieg amé 10 Shpa

dBopig ong uSpoppoig

AveTtdipken BepUOTUITWPEUTDY

K KOTaa Tam Koupw Py

Thopéc ong udpaukikés eyRaTIOTACEIS/aTTOXETEUTT)
THopig o Kiykhbw pam

Ehheypn

0% 20% 40% B0% B0% 100%

Yypocies o iwdyeia

Avzmrapkeic Biazig awBpsuang

Mpophnuam ame pieg SEvipuv

4. AvoikTég oulnTRoElg Kal Huegpida mTpiv Tnv
oAokAfpwon KGBe oTadiou TNG HEAETNG

* Mapouciaon Tou TTPpwWTOU OTAdIOU TNS TTPWTNG PAoNS
TNG MEAETNG pE TNV Pop@Pr €KBEONG KAl avoIXTH oulATNON HE
OUMMETOXN TWV KOTOIKWY KaI EKTTPOCWTTWY TWV ANUOTIKWV
TTOPATALEWYV KAl AQOPOUCE TNV KATaypaen Twv TTPoRAnudaTwyv
KAl TWV TTPWTWVY TTOCOTIKWYV KAl TTOIOTIKWY CUPTTEPACUATWY
000V aQopd Ta TTPORAAPATA KATOIKIONG OTN CUVOIKIA.

* 2UNQWVA Kal JJE TOUG KATOIKOUG Ta KUPIOTEPA
mpeoBARMaATA IEpAPXNUEVA Eival:

Kripia:

1’ ENeiyn Ogpuopodvwong

2. 'EMeiyn uypoudvwong

3. EAAeIpn aveAkuoTipwy

4. AVETTAPKEIO CUCTAPATOG OEpuavong

5.KakA To10TNTa TWV KOUPWHATWYV

6.PBappéva dikTua UdPEUCNG KAl ATTOXETEUONG
AOTIKOG XWpog:

1.H otdBpeuon

2.2UVTAPNON Tou TTPACIVOU Kal Tou dNPOCIoU XWpEOoU
3.H 1diwTroinon Tunuatwy Tou dNPOCIou XWEOouU

4.0 eANITTNG OXEDIAOPOG TOU dNUOCIOU XWPOU (AOTIKOG
€COTTAIONOG, TTPOCAVATONIOUOG, «IBPUUATIKN» CAPAVON)



5. Zxedlaop6g oTn Kateubuvon TnG
EVEPYEIOKNG EEOIKOVOUNONG O€

.- Wurmd adoTnus ; N
eiTTEdO KEAUPOUG .

Frofepd ol aTrp » ZUVOVTRAOEIG UE TOUG KATOIKOUG
TWV TTOAUKOTOIKIWV ME OKOTTO ThV
TTAPOUCIAoN TWV TTPOTACEWYV TWV
MEAETNTWV.

*ATTOd0XN TWV TTPOTACEWYV TWV
MEAETNTWYV ATTO TOUG KATOIKOUG, Ol
.S oTToiol ekdAAwoav Si1G8son
p ouvepyaoiag.

*OQePUOPOVWON KAl UYPONOVWOT TOU
€EWTEPIKOU KEAUPOUG TWV KTIPiwV
*Eykardotaon cuoTnuatwy
AVAVEWOIUWY TTNYWV EVEPYEIAG
*Anuioupyia wvwyv avaoxXeong Tou
agpa

*Anuioupyia NAIOKWV XWPwWV
*Ecuyyxpoviouéds Twv H/M

EYKATAOTACEWV
*Ai0OnTIKA avaBaduion Twv dYWewv
TWV KTIPiWV

)

|




6. ZxedlaouO6G a1rd KovTd (e dladikaaieg
avadpaong) yia Tig eTepuBAceI§ oTo dnuUdoIo

XWpo.
“i" B . , ,
P50, D) o Oa TTPAyPATOTTIOINBOUV AVOIXTEG OUSNTAOEIG |UE
}*‘f.-.}-_:j‘-‘“_“* ol '“WH TOUG KOTOIKOUG, YIO VO KOTAYPAQE N ATTOWr TOUG
Lo LTS B yia: , , ,
R NCY pn B *TTAEOVEKTHMATA-UEIOVEKTAHATA TNG OUVOIKiAG,

OnuooiIEg EEUTTNPETAOEIG, TTPOODOOKIES

*Tr OX£0T TOUG ME TOUG dNUOCIOUG XWPOUG TNG
OUVOIKIOG Kal TTwg avTIAauBavovTal Tov pOAO TOug
oTnv dlaxeipior Toug.

*[Tapoucioon Twv TTPOTACEWYV TWV PEAETNTWV:

*Alaxeipion Tou TTPORANUATOG TwV BETEWV
OTAOPEUONG UTTOYEIA YKAPAL, KAPTEG KATOIKWYV
*AEITOUPYIKOG EUTTAOUTIOUOG TOU KEVTPOU TNG
ouvolkiog AiBouoca eEKONAWOoEWYV,
Bpepovntriakdg oTaBUOG, KaPE

* Anuioupyia Xwpwv d8Anong oTto vOTIO TUAMUA TNG
OUVOIKiag

*Anuioupyia HETABATIKWY {WVWV OTOUG
ONUOCIoUG XWPOUG

s *AIGUOPPWOT TWV UTTAIBPIWY XWPWV

By 2, ) *ZANAVON TWV SNPOCIWY XWPWV Kal aAAaYR
ovouaciag Twv dIEUBUVOEWY TWV KTIPiWV
“Evragn Twv dnuéoiwv Xwpwyv TG GUVOIKIOG
OTOV €UPUTEPO ACTIKO 10TO




7. Hugpida mrapouciaong TEAIKWV TTPOTACEWYV
Kal oulnATnon

Mapouadiaon Twv TEAIKWYV TTPOTACEWY TWV
MEAETNTWV YIA TA KTipIA KAI TOUG ONUOCIOUG XWPEOUG

8. Mpoétaon pere§EAIENG Tou ypa@eiou PEAETNG
o€ YPOPEio TNG TTEPIOXNG

*['pageio diaxeipiong Twv TTPORANUATWY TOU
OIKIOMOU Kal TNG TTOAEOOOMIKNG EVOTNTAG EUPUTEPA.
*MeTeEENIEN TOU O€ ATTOKEVTPWHEVN UTTNPEDIA, N
oTToix Ba PEPIUVA YIa TNV UAoTToinoNn TWV
MEAETWYV TOU TTPOYPAUUOTOG.

*2UVEXNG EVNMEPWOT) TWV KATOIKWYV YIA TNV
TTOPEIA TWV TTPOYPANHATWV.



H AMEZOTHTA ZTHN YAOINOIHZH TQN EPIT'QN- O XPONOZ QX
NMAPAMETPOZ TOY ZXEAIAZMOY

XapaKTnpIoTIKO Tou ACTIKOU XXe0100M0U: av dev UAOTTOINOEI
duECO TOTE £XEI ATTOTUXEI.

O ZxedI00UOG TTOU ETTIXEIPEITAI OTO ETITTESO AUTO TNG CUMMETOXNAS
OIKOOOUEI OXEOEIG Kl ONUIOUPYEi EATTIOEG KOl BECHEUTEIG METAGU
TWV CUMMETEXOVTWV
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