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Mediterranean Climate

Typical mild winters and cool summers, esbecially in the insular territory. -
Temperaiure rqrely higher than 35 °C and lower than 5 °C

Glocal Horizontal Irradiance higher than 1,000 W/m2. Annual global
irradiation at 1,800 kWh/m? -
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Inadequate insulation

Typical feature of the existing buildings’ stdck in the Metirranean region:
a large amount of the buildings remain inadequately insulated.
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- Examples for fiye buildings in Cfréie

=

1. Residential building
2. School building -

3. Municipality N
building

4. Museum

5. Sports facility
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Existing consumptions

Residential building School building Municipality building NHMC Pancretan Stadium

Final energy use
Primary energy consumption

kWh [kWh/m?| % kWh [kWh/m?| % kWh  [kWh/m? % kWh kWh/m? % kWh kWh/m?2 %
Heating 6,070 | 50.6 60.9 | 61,516 | 30.8 632 | 91,885 | 94.6 38.5 307,891 60.6 28.2 74,214 7.0 1.3
Cooling 2,197 18.3 220 | 3,089 1.5 32 | 70054 | 721 29.3 464,758 91.4 42.6 574,792 54.0 10.1
Hot water 1,160 9.7 11.6 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 590,402 55.5 10.4
Lighting 548.6 4.6 5.5 29,141 14.6 29.9 | 53,796 | 55.4 22.5 220,985 20.3 1,977,899 185.9 34.9
Swimming pools 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 . 0.0 151,373 14.2 2.7
Other 16.3 |3,573.84 1.8 3.7 23,040 | 23.7 9.6 97.424 8.9 2,296,033 2158

Reactive . - 0 0.0 - 33,408 | 34.4 - 683,587 - 1,126,380 105.9
Total 100.0 | 97,320 | 48.7 100.0 (272,184 280.3 100.0 1,774,645 6,791,092 638.4

Energy
performance rank

D D D
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Traditional 'aré-hiiecfuré

1. Ndrrow streets for
protection from strong
winds.

2. Tthk stone walls for
better insulation.

3. Southern orientation &
with appropriate shading. §*

s i
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4. Small northern openings for ndiural air infiltration
during summer.
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1.50

1. External surface roughcast
2. Grid

3. Expanded polystyrene

4. Adhesive

5. Main wall construction

6. Inner surface roughcast

7. Plastic bolts

Front view

Extruded
polystyrene

Moisture

barrier Vertical banners

)4———————— Concrete plate
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Reduction of heating and c:o,oliﬂn‘g loads

Annual levelized load (kWh/m?2) Load reduction

Upgraded

Existing operation operation

Heating Cooling

Residence
School building
Municipality building
NHMC

Pancretan Stadium
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Infroduction of active systems - Innovation

Connection with the existing

/ Heat pump To heating conditi onmg y stem
distribution network

Inverter \

Photovoltaic hybrid

thermal panels Thermal storage tank

T~ Heat exchanger

A combination of an open-loop geothermal system with photovoltaic hybrid
thermal panels for indoor space conditioning and elec’rr|<:|’ry produchon for
the National History Museum of Cre’re |
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R
Central

A solar-combi system for y g hesing
combined hot water production

and swimming pools heating
in the Pancretan Stadium.

- —\ Heater

' circulator

| From heater
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heater

Return from radiators
——— Water

X Gravity break > Valve
Cold water @ Circulator R Sensor
Signal cable % Safety valve D Three-way motorized valve

() Manometer / Thermometer (@3¢ Three-way valve with
3-6sc temperature sensor
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Introduction of active systems -
Typical systems

Typical COP & EER
curves for S |
VRV air-to-air ’

heat pumps
and geothermal
heat pumps.
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Consumption after the infroduction of
active and passive measures

Residential building School building Municipality building Pancretan Stadium

Final energy use : .
Primary energy consumption

% kWh kWh kWh/m? % kWh kWh
Heating . 56.0 | 36,746 . . 11,912 . 8.1 51,890 . . 159,793

Cooling 140 | 19,032 9.5 9,952 . 6.8 103,939 178,762
Hot water 9.7 10.4 0 0.0 . 0 . 0.0 0 . . 119,365
Lighting 4.6 4.9 11,101 5.6 16,423 . 129,471 943,672
Swimming pools 0.0 0.0 0 0.0 . 0 . 0.0 0 . . 61,326
PCs 0.0 0.0 | 32,387 90,480 0 . . 0
Other 14.6 | 2,859 1.4 : 18,432 97,424 1,837,289
Reactive 0.0 0.0 0 0.0 15,854 36,038 . 650,844
PVs production 104,202 112,428 152,673 1,257,490
Total 0.0 [100.0| -2,077 -1.0 100.0 | 50,626 266,089 2,693,561

Energy
performance Lero Energy Building Lero Energy Building
fely] ¢
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Consumption after the introduction of
active and passive measures
Residence School building Mgziicl:é?:é"y NHMC

Primary energy annual saving

% kWh/m?2 % kWh/m?2 % kWh/m?2 %
Heating : -2.3 15.4 50.1 82.4 87.0 50.4 83.1
Cooling 40.8 -8.0 -516.2 61.9 85.8 71.0 77.6
Hot water : 0.0 - = . . . .
Lighting : 0.0 9.0 61.9 38.5 69.5 18.0 41.4
Swimming
pools
Other : 0.0 0.4 20.0 4.7 20.0 0.0
Reactive - - - 18.1 52.5 127.4
Total 100.0 49.7 102.1 228.2 81.4 296.7
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Key ’Perfor.m_qnce Indicators |

CO, emission

Energy Payback RES reduction

Primary energy . . | set-up cost procurement

annual saving . period penetration
€) cost reduction
% ( ears %
(%) © (vears) (%) P -
Residence 4,500 588
School building 728,573 11,592
Municipality
building . 535,645 15,653
NHMC . 806,338 24,574
Pancretan
stadium . 2,585,646 166,193
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Thanks a lot for you attention

Dimitris Al. Katsaprakakis

Dr. Mechanical Engineer
Associate Professor
Department of Mechanical Engineering
Hellenic Mediterranean University
dkatsap@hmu.gr



