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“...has a very high energy performance. The nearly zero or very low amount of energy required should be covered to a very significant extent by energy from
renewable sources, including energy from renewable sources produced on-site or nearby..” Recast EPBD 2010 (2010/31/EU)



2020 2030 2030
GHG emissions - 2006 _40 o -95%
Cleanenergy  +20% +32 o, +75%
Energy efficiency 12006 132504 +41%

Climate & energy framework (from 1990 levels)
+69 % +54 %
Energy production +31 % +46 %
+71.1 % +7 %
Power production  +28 9 94 +93 %

Source: Eurostat (2019) and Eurostat. (2018)

It is not:

«  Urgent - different energetic and environmental situation
* Impossible- no necessity to avoid the grid or establish low
U-values for building envelope elements

An opportunity:

* toincrease energy performance of the building stock;
» Faster decarbonization < 2030 and 2050.
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Heating Building DHW

Power = 178-391 kW

Power =2 kW
(2 units)

ARNANNA NG

U =1.25 W/m*K U =0.50 W/m2K U =3.50 W/m?K U =6.00 Wm’K




Country  Climate zone and Heating External Ground

Degree Days (HDD) walls floor Roof Openings

(W/mK)  (WIm?K) (W/mK)  (W/m?K)
Zone A (< 1000) 0.60 1.20 0.50 3.20
Greece  Zone B (1000 - 1500) 0.50 0.90 0.45 3.00
Zone C (1500 - 2000) 0.45 0.75 0.40 2.80
Zone D (> 2000) 0.40 0.70 0.35 2.60
Zone A (< 600) 0.40 0.42 0.32 3.00
Zone B (600 - 900) 0.40 0.42 0.32 3.00
| Zone C (901 - 1400) 0.36 0.38 0.32 2.00
lY Zone D (1401- 2100) 0.32 0.32 0.26 1.80
Zone E (2101-3000) 0.28 0.28 0.24 1.40
Zone F (> 3000) 0.26 0.26 0.22 1.00
Zone A (< 1500) 0.50 0.75 0.45 3.00
Albania Zone B (1501 - 2500) 0.45 0.70 0.40 2.80
Zone C (>2500) 0.40 0.65 0.35 2.60

Interministerial Decree of 26.06.2015: “Applicazione delle metodologie di calcolo delle prestazioni
energetiche e definizione delle prescrizioni e dei requisiti minimi degli edifici”

Law nr.2367 of 12.07.2017: “Eykpion Kavoviopod Evepyswoxig Anddoong Kti- pimv’. Ov vrovpyot
OIKOVOUIK®V - TEPPUALOVTOC KOl EVEPYELNG




Heating

Power = 178-391 kW

U=1.25W/mK

Building

U =0.50 Wm’K

U =3.50 Wm’K

-

U =6.00 Wm’K

Power = 51.85 kW

COP=3.13
—

U =0.50W/m’K

I_I

U=0.45 W/m’K

U=0.75 Wm’K

Components

Description of the intervention

External Walls

6.5 cm thick Expanded polystyrene (EPS) with
A = 0.045 W/mK and 2 cm external plaster
finish

Roofs

6.5 cm thick Expanded polystyrene (EPS) with
A =0.045 W/mK and 7 cm gravel finish

Ground floor

5 cm thick Cellular glass foam with A = 0,045
W/mK and 2 cm tiles finish

Windows

Double glazed with 9 mm gap in between (Ug
=3.00 W/m?K)

Ground source heat pump

Power =51.85 kW and COP = 3.15

Technical Layer Thickness  Conductivity =~ U-Value
solution cm W/mK W/m2K
External Ex.ternal plaster 3 0.90
wall Brick 25 0.44 125 o
Internal plaster 2 0.90 Building
Tiles ceramic tiles 2 1.00 envelope
Concrete substrate 2 0.90
Gfrl?)lg;d Waterproof 1 0.35 309
Reinforced Concrete 8 2.00
Gravel/Stone 15 1.70 Heating and
Waterproof membrane 1 0.26 DHW
Polystyrene insulation 5 0.04
Roof Concrete floor foundation 11.5 0.9 0.50 Solar
Reinforced concrete and hollow 24 0.46 energy

tiles mixed floor

PV panels

Installation of south-oriented poly-crystalline
photovoltaic (Kpv=0.13 kW/m?) solar panels
with peak power equal to 10.07 kW

DHW Heating +DHW Building Electricity
e
Power =2 kW 1 |
(2 units) f x 1

Power = 10.07 kW

U=3.00 Wm’K
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CONCLUSIONS

1. Refurbishment in an nZEB perspective of the school buildings because it can lead towards the
decarbonisation of the school building stock in shorter time than those expected in the 2030 and
2050 climate and energy frameworks, due to the sustainability of the country’s grid.

1. The interventions in the building envelope result with a reduction of the energy demand for
heating by 45%, whereas the technical systems and the installation of photovoltaic panels reduce
the non-renewable primary energy consumption by about 80%.

2. Considering split of the didactic activity related to the capacity issues, totally uncommon (or
Inexistent) in EU countries, but with the potential to trigger a debate in the future on the strategy to
pursue in Albania for the refurbishment and increase of capacity of the existing school buildings.
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