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Unknown (2019). Aerial photo of the refugee settlements of Alexandra’s Avenue. Proto Thema.
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Unknown (1936-1938). The refugee settlements of Alexandra’s Avenue
after their construction. Ta Athinaika.
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Unknown (20 19). The marks from bullets and shells thrown by the British
from the Lycabettus hill, during civil war, are visible till today. Lifo.
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Gross Electricity Generation by Fuel Type [in TWH]
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Energy Transition € 0%
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Retrieved Data: Hellenic Republic (2020). Long-Term Strateqgy for 2050. Ministry of Environment and Energy, p.46

25%

of electricity In Greece 1s produced by renewable energy
sources

60%

of electricity in Greece will be produced by renewable
energy sources, by 2030
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© O
@@ 2 ppl / household

4.95 MWh
|'¢ .60 &J

@@
0 0 0O
@@[@ 5 ppl / household

.98 MWh
Tl Bd

90 kWh
324 MJ

55 m°

| 50 kWh
c47 MJ

| 10 m?

ELECTRICITY CONSUMPTION

for a | 1O m* household of 2 persons

Counting Period Consumption [kWh] Total [kWh]
06.12.2020 - 08.04.202 1 852 daily

235 nocturne
06.04.2021 - 09.06.202 | 1002 dailly

411 nocturne
09.08.2021 - 09.12.2021 1253 daly

296 nocturne

ELECTRICITY CONSUMPTION
for a 55 m” household of 5 persons

Counting Period

Consumption [kWh]

Total [kWh]

19.11.2020 - 22.03.202 | 18629
22.03.2021 -21.07.2021 1041
21.07.2021| -22.11.2021 1065
3992 kWh/ 0.4 = 9980 kWh.. = 9.9 MWh

99Mwh*36=35.6 GJ
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Average min and max temperatures in Athens, Greece

Average monthly sun hours in Athens, Greece

Average precipitation (rain/snow) in Athens, Greece

Average relative humidity in Athens, Greece

Weather and Climate | 202 |
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37.20
38.74
30.28
26.62 I
23.36
19.90

@ SOIL TEMPERATURE
P S 17°C | 4m deep
©0- 5.0

LOCATION: ATHENS :igg
LATITUDE: 37.9 N :

LONGITUDE: 23.7 E
ELEVATION: |35m
TIME ZONE: +2h

9.52
6.06
2.60
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TYPICAL FLOOR | EXPLODED AXONOMETRIC VIEW

WINDOWS:
TIMBER FRAME
SINGLE GLAZING

EXTERIOR WALL:
LIMESTONE
PLASTER

NO INSULATION

INTERIOR PARTITIONS:
SINGLE BRICK WALL
PLASTER

FLOOR:
CONCRETE SLAB
NO INSULATION

BALCONY:
CONCRETE SLAB
NO INSULATION
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PSYCHROMETRIC CHAR"
California Energy Code

LOCATION:
Latitude/Longitude:

ATHENS, -, GRC
37.9° North, 23.73° East, Time Zone from Greenwich 2

Data Scurce: IWEC Data 167160 WMO Station Number, Elewvation 15 m
LEGEND RELATIVE HUMIDITY 100% 80%
COMFORT INDOORS DESIGH STRATEGIES: JUNE through DECEMBER /
15.6% 1 Comfort(803 hrs) 028
63% [l COMFORTABLE 24.5% 2 Sun Shading of Windows(1259 hrs} 30 3¢
F7% [ NOT COMFORTABLE
5 Direct Evaporative Cooling{0 hrs) 024
6 Two-Stage Evaporative Cooling(0 hrs)
20.2% 7 Natural Ventilation Cooling{1035 hrs) ‘;‘gﬁ;ﬁum
8 Fan-Forced Yentilation Cooling(0 hrs) DEG. C
26.5% 9 Internal Heat Gain(1309 hrs) 25 25 020
10 Passive Solar Direct Gain Low Mass(0 hrs) E
6.1% 11 Passive Solar Direct Gain High Mass(311 hrs) ) =
12 Wind Protection of Outdoor Spaces(0 hrs) o =
13 Humidification Onha(0 hrs) - 5 016 2
14 Dehumidification Onhy(0 hrs) - 5. A ] 0- §
PLOT: [COMPORTDOORS ™ 15 Cooling, add Dehumidfication if needed(0 hrs) N = =
O Hourly () Dy MinMax 16 Heating, add Humidification if needed(0 hrs) - = E
- v - =
© All Hours ) Select Hours 63.1% Comfortable Hours using Selected Strategies - = 012 T
- (3243 out of 5136 hrs) E 15 -
1 a.m. through 12 am. a
(") All Months Q) Select Months
JUN  ~  through DEC v 1077 i 70 1-008
(7)1 Month JAN Nest g gl
5 g
() 1 Day 1 Mext L ;‘E—"F‘ % 5
() 1Hour 1zm. Next 0 ‘"t_ - =R 7004
ey
TEMPERATURE RANGE: -5 , it }_:: -5
O -0tca0°C () FittoData I 107
Display Design Strategi
89 oepiay Der = 10 5 0 5 10 15 20 25 30 35 40
(L) Shows Best set of Design Strategies DRY-BULB TEMPERATURE, DEG. C
Click on Design Strategy to select or deselect. -

Climate Consultant. (2022). Psychrometric Chart for existing situation of “Prosfygika”™, Athens, Greece [Chart].
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Bulding Envelope
Exterior Wall Exterior Wall Window Balcony Roof Ground Floor
(South) (Rest)
Existing masonry wall / | masonry wall / | single glazing | separate slab | concrete slab slab on
Construction | no insulation no insulation / nonsulation | / no insulation | ground / no
nsulation
vegetation internal upgrade Insulate insulate top insulation on
insulation balcony floor slab top of
ground floor
slab
Retrofitting | solar chimney external secondary cut-off green roof insulation
Measures insulation glazing balcony under ground
floor slab
second skin - replace new balcony photovoltaic additional
facade (double pane) floor /
basement
greenhouse - adjustable or - top-up floor -
fixed shading

Building Envelope Retrofit Matrix | Inspired from “The facade refurbishment toolbox matrix”, by
Konstantinou T. (2015).

Heritage Energqy Performance
Option Preserves Allows Preserves Reduce Produce Total
Facade Visual Design of
Contact Facade
Vegetation + ++ +++ ++ + 9
Solar Chimney ++ +++ +++ + ++ |
Second Skin +++ +++ + +++ +++ 13
Facade
Greenhouse +++ +++ ++ +++ +++ | 4
Comparison of south facade options.




Energy Transition &

Circular Adaptation Step 2 | Reduce



REDUCE

ZLL

Zo o

\ ,
; 1 ] =N EONNENEN N NN NN i
Energy Transition & > = =
X4 3 REPLACE OLD WINDOWS 's
Circular Adaptation WITH NEW HIGH |
PERFORMANCE ONES |
|/ —
=‘ i
/l N N N N N N NN N NN NSNS
5 4
T, J L
R —




REDUCE

EXISTING OPTION A OPTION B
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INTERIOR INSULATION 50 mm
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EXISTING LIMESTONE
EXTERIOR WALL - 600 mm

ADHESIVE MORTAR - | O mm

INSULATION - 50 mm

REINFORCING MORTAR - 20 mm

STEEL SUPPORT

EXTERNAL FACADE INSULATION

GLASS FIBRE
MORTAR - 2 mm

PRIMER COAT - 2 mm

RENDER COAT - 30 mm

FIXING ANCHOR

NORTH FACADE:

LIMESTONE WALL WITH PLASTER COAT
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+10.60

VEGETATION

VEGETATION SUPPORTING LAYER | OO mm
FILTER

DRAINAGE (and room for water storage) 35 mm
ROOT BARRIER AND MECHANICAL PROTECTION 5 mm
WATERPROOF MEMBRANE 5 mm 435
THERMAL INSULATION 50 mm-

VAPOR BARRIER 5 mm

DRAINING SLOPE 2% e
CONCRETE SLAB 300 mm

LIMESTONE WALL 600 mm

THERMAL INSULATION 50 mm

GREEN ROOF
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ROTATING SOLAR BLINDS

SOLAR BLINDS 300 mm
ROTATING AXIS

STEEL STRUCTURE
GLASS PANEL

TIMBER BEAM
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ROTATING SOLAR BLINDS

SOLAR BLINDS 300 mm
ROTATING AXIS

STEEL STRUCTURE
GLASS PANEL

TIMBER BEAM
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ROTATING SOLAR BLINDS

i
| PVT PANELS

INTEGRATED
SEMI-TRANSPARENT
PV MODULES

GREEN ROOF

| STAIRCASES
KITCHENS
BATHROOMS
COMMUNITY SPACES
CO-WORKING FACILITES
TRADING FACILITIES
CHILDREN DAY-CARE
LEARNING FACILITIES
WORKSHOPS
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PSYCHROMETRIC CHAR"
California Energy Code

LOCATION:
Latitude/Longitude:

ATHENS, -, GRC
37.9° North, 23.73° East, Time Zone from Greenwich 2

Data Source: IWEC Data 167160 WMO Station Number, Elewvation 15 m
LEGEND RELATIVE HUMIDITY 80%
COMFORT INDOORS DESIGH STRATEGIES: JUNE through DECEMBER /
15.6% 1 Comfort(803 hrs) 028
100% [l COMFORTABLE 24.5% 2 Sun Shading of Windows{1259 hrs} 30 3@
0% [l HOT COMFORTABLE
5 Direct Evaporative Cooling{0 hrs) 024
6 Two-Stage Evaporative Cooling(0 hrs)
20.2% 7 Natural Ventilation Cooling(1035 hrs) ‘;‘gﬁ;ﬁum
8 Fan-Forced Yentilation Cooling(0 hrs) DEG. C
26.5% 9 Internal Heat Gain(1309 hrs) 25 25 020
10 Passive Solar Direct Gain Low Mass(0 hrs) E
6.1% 11 Passive Solar Direct Gain High Mass(311 hrs) ) =
12 Wind Protection of Outdoor Spaces(0 hrs) o =
13 Humidification Onha(0 hrs) . - 5 016 2
14 Dehumidification Onhy(0 hrs) B ] 0- §
PLOT: [COMPORTDOORS ™ 23.4% 15 Cooling, add Dehumidfication if needed(1200 hrs) N = =
O Hourly () Daiby Min/Max 13.5% 16 Heating, add Humidification if needed{G91 hrs) T ,': %
o 4 " =
: : o 012 T
O Al Hours (7) Select Hours 100.0% Comfortahle Hours using Selected Strategies a
{5134 out of 5136 hrs) 1 2 15 -
1 a.m. through 12 am. a
(") All Months Q) Select Months .:
JUN  ~  through DEC v 1077 i 70 1-008
(7)1 Month 14N Nesct . PN e
~ Tim
(7)1 Day 1 Next Pt SEEL 5
(_)1Hour 1am. lect 1] o ] —.004
TEMPERATURE RANGE -9 it ] Ll
© -wtowwec ) Fitto Dats E -10
Di Design Strategi
B Ospiay Design Strstegies -10 5 0 5 10 15 20 25 30 35 40

(] Show Best set of Design Strategies

DRY-BULB TEMPERATURE, DEG. C

Click on Design Strategy to select or deselect.

g

Climate Consultant. (2022). Psychrometric Chart for improved situation of “Prosfygika”, Athens, Greece [Chart].



Electricity Electricity

Demand kwh Production kWh
Heating 72,898 PV-Systems 0
Cooling 50,594 Wind Turbine 0
Ventilation 0 Other 0
Appliances 36,180
DHW 45,547
MRE 0
Other 0
Total 205,219 Total 0

Net energy use 205,219 kWh

Energy Tran5|tlon ¢ Table 3.2b. Author (2022). Electricity demand and Production of existing
Clrcular Adaptatlon situation as communal space [Calculations Results].




Electricity Electricity Electricity Electricity

Demand kwWh Production kWh Demand kWh Production kWh
Heating 72,898 PV-Systems 0 Heating 7,110 PV-Systems 0
Cooling 50,594 Wind Turbine 0 Cooling 35,727 Wind Turbine 0
Ventilation 0 Other 0 Ventilation 0 Other 0
Appliances 36,180 Appliances 36,180
DHW 45,547 DHW 45,547
MRE 0 MRE 0
Other 0 Other 0
Total 205,219 | | Total 0| Total 124,564 | | Total 0
Net energy use  [205,219 kwh Net energy use  [124564|kwh

Ener‘@y Transltlon $ Table 3.2b. Author (2022). Electricity demand and Production of existing Table 3.4. Author (2022). Electricity demand after the passive measures

situation as communal space [Calculations Results]. [Calculations Results].

Circular Adaptation



Electricity Electricity Electricity Electricity

Demand kWh Production kWh Demand kWh Production kWh
Heating 72,898 PV-Systems 0 Heating 7,110 PV-Systems 0
Cooling 50,594 Wind Turbine 0 Cooling 35,727 Wind Turbine 0
Ventilation 0 Other 0 Ventilation 0 Other 0
Appliances 36,180 Appliances 36,180

DHW 45,547 DHW 45,547

MRE 0 MRE 0

Other 0 Other 0

Total 205,219 Total 0 Total 124,564 Total 0

Net energy use 205,219 kWh Net energy use 124,564 kWh

Energy Transition €
Circular Adaptation

Table 3.2b. Author (2022). Electricity demand and Production of existing
situation as communal space [Calculations Results].

Table 3.4. Author (2022). Electricity demand after the passive measures
[Calculations Results].

Electricity Electricity

Demand kWh Production kWh
Heating 7,110 PV-Systems 0
Cooling 35,727 Wind Turbine 0
Ventilation 0 Biogas 7,200
Appliances 36,180
DHW 45,547
MRE 0
Other 0
Total 124,564 Total 0

[i7564Tkwh

Table 3.5. Author (2022). Electricity demand and production after the reduce
and reuse measures [Calculations Results].

Net energy use




Electricity

Electricity

Electricity

Electricity

Demand kWh Production kWh Demand kWh Production kWh
Heating 72,898 PV-Systems 0 Heating 7,110 PV-Systems 0
Cooling 50,594 Wind Turbine 0 Cooling 35,727 Wind Turbine 0
Ventilation 0 Other 0 Ventilation 0 Other 0
Appliances 36,180 Appliances 36,180

DHW 45,547 DHW 45,547

MRE 0 MRE 0

Other 0 Other 0

Total 205,219 Total 0 Total 124,564 Total 0
Net energy use 205,219 kWh Net energy use 124 564 kWh

Energy Transition €

Table 3.2b. Author (2022). Electricity demand and Production of existing
situation as communal space [Calculations Results].

Table 3.4. Author (2022). Electricity demand after the passive measures
[Calculations Results].

Circular Adaptation

Electricity Electricity Electricity Electricity

Demand kWh Production kWh Demand kWh Production kWh
Heating 7,110 PV-Systems 0 Heating 3,782 PV-Systems 129.939
Cooling 35,727 Wind Turbine 0 Cooling 35,727 Wind Turbine 0
Ventilation 0 Biogas 7,200 Ventilation 3,810 Biogas 7,200
Appliances 36,180 Appliances 24,180

DHW 45,547 DHW 45,547

MRE 0 MRE 0

Other 0 Other 0

Total 124,564 Total 0 Total 113,046 Total 137,139
Net energy use 117,364 kWh Net energy use  [-24,003 kwh

Table 3.6. Author (2022). Electricity demand and production after applying
the steeped approach [Calculations Results].

Table 3.5. Author (2022). Electricity demand and production after the reduce
and reuse measures [Calculations Results].
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Energy Transition €

Circular Adaptation

X 24.000 times X & years X 34 years
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Circular Adaptation

X 24.000 times X & years X 34 years X 6 years
[2.000 W] [200-400 W] 42" LED TV [60 W] family apartment
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Co-Hab Athens Naprozenbuurt

Mhons ) Prosores

mako ublcspace £

Operational Plan Renovate buildings r\
enhance habitat quality &

Seli-management %1
Share resources 'y, .4

Co-Hab Athens (xx). Concept based on Oerlikon Space & Matters (Xx). Klaprozenbuurt
train station [Sketch]. https://nenal .ch/ [Photographl]. https:/lwww. Sgaceandmatter.nl/
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