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—
Minimum target for humanity: < 2°C
It means to halve carbon emissions by 2050 and to zero them by 2100

According to the UN IPCC, if we don’t keep
global warming below 2°C:
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•

90 cm sea level rising

•

150 millions people evacuated from
coastal cities

•

greater danger of extinction for flora and
fauna species

•

wheat, rice and maize crops at risk,
increasing of famine and malnutrition

—
Efficiency is the most important driver towards the < 2°C scenario
The buildings and construction sector accounts for 39% of the global carbon emission

•

44% of the global carbon emissions reduction in the
Sustainable Scenario (<2°C) is delegated to Efficiency

•

Efficiency is more important than Renewables (36%)
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•

The buildings and construction sector is a key actor in
the fight against climate change: it accounts for 36% of
final energy use and 39% of energy- and process-related
emissions

—
Buildings’ final energy demand is rising, carbon emissions are lowering
The impact from the growth in floor area and population outpaces the impact of energy efficiency improvements
From 2010 to 2017:
•

Floor area +17%

•

Population +8%

•

Carbon emissions +4%
Decreasing from 2013 thanks to power
sector decarbonisation and enhanced
energy efficiency in buildings

•

Energy +5%
Lower increasing rate thanks to
enhanced energy efficiency in buildings
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—
Global energy efficiency investments on buildings: we can do better…
In 2017, only 400 of 5,000 USD billion (total spending on buildings) has been spent on energy efficiency

•

~50% for improvement of building
envelopes

•

~25% for HVAC

•

~50% on residential buildings

•

~50% on non-residential buildings

Renovation spending is x0.1
compared to new constructions.

Is it true for every part of the world?
What happens in Europe?
And in Italy?
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—
In terms of buildings, Europe is very different from the rest of the world
In Europe the density of Cultural UNESCO World Heritages is much higher than any other part of the world
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•

Each dot in the map represents an
UNESCO World Heritage site.

•

Cultural UNESCO World Heritages
sites are mostly historical buildings.

•

This data can help to understand
how different is Europe from the
rest of the world: higher number of
old buildings, stronger need to
renovate them.

—
Italy is slightly different from the rest of the Europe
Italy has the highest number of UNESCO sites of the world, the same number of… China!
•

China is x23 in population and
x32 in extension compared to
Italy, but has the same
number of UNESCO sites.

•

Other european countries
follow Italy: Spain, Germany,
France…

In terms of buildings age and
characteristics, Europe is very
different from the rest of the
world, and Italy is the most
significant case of this
difference.
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—
Buildings renovations in Italy are much more than new constructions
In Italy, age and characteristics of the buildings and the government incentives stimulate the renovations
Investments in residential buildings in Italy (million €)

New constructions
Source: CRESME
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Renovations

•

Since the 2008 crisis, the yearly
investments in renovations of residential
buildings are higher than the new
constructions.

•

The government incentives (tax
deductions of renovation costs) helped to
keep alive the building sector during the
crisis.

In 2017, in Italy renovations investments
were x3.5 compared to new
constructions.
This ratio is very different from the x0.1
global ratio seen before!

—
Italian buildings stock is one of the oldest in the world
6 out of 10 houses are older than 50 years, 2 out of 10 schools are older than 100 years
In Italy:

Source: CRESME
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•

15% of residential buildings and
17% of schools are 100 years old.

•

41% of residential buildings and
27% of schools are between 50
and 100 years old.

Italy needs to deeply renovate its
buildings stock, both private and
public, and it is slowly happening.
Italian professionals know how to
deal with historical buildings,
therefore they should pave the way
in this specific sector.

—
An integrated approach: the National Gallery of Modern and Contemporary Art
A 100 years old italian museum is going to become a case-study of energy efficiency in public historical buildings
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—
The largest Italian modern and contemporary art collection
One of the most important museum in Rome

Cosenza building
1973-1987 (not completed)
designed by Luigi Cosenza
~35,000 m³
currently not used, to be renovated

Bazzani building
1911-1933
designed by Cesare Bazzani
~120,000 m³
55 exposition rooms
1,100 art works
>200,000 visitors/year
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—
Almost 1 million € of energy cost
To balance the GHG emissions of the museum it needs a forest as large as 3 times Villa Borghese park in Rome

Energy consumption

Electricity

2,400,000 kWh/y

(Lighting, Pumps, Air Handling, Fans, Devices)

Natural gas

850,000 Sm³/y

(Building heating and cooling)
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Total Primary Energy Consumption

1,175 toe/y
14 GWh/y

Energy Use Index (EUI)

116 kWh/y/m³

Annual Energy Cost

980,000 €/y

Annual equivalent CO2 emissions

2,600 tonCO2/y

—
From the UNWTO to the energy efficiency integrated approach
In 2017 the National Gallery joined the International Year of Sustainable Tourism for Development
This integrated approach, conceived and curated by Studio
Santi, is composed by:

•
•

•

•

Energy diagnosis of the museum

•

Design of the energy efficiency works:
•

New central heating&cooling system

•

New air handling system and high reflectance roof

•

New photovoltaics skylights

2017 was the International Year of Sustainable Tourism
for Development of the UN World Tourism Organization.

…and also:
•

Obtaining government incentives (Conto Termico)

The National Gallery was the first important museum that
joined the “Sustainable Museum” project, thanks to its
director Cristiana Collu.

•

Energy management of the museum

•

Implementation of an ISO 50001 certified energy
management system

With this project started the energy efficiency route of the
museum, conceived as an integrated approach made by
different parts related to many aspects.

•

nZEB renovation of the Cosenza building
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…respecting the historical-architectural constraint of the
100 years old building! This is the toughest challenge.

—
New central heating&cooling system
Dismission of the natural gas heating&cooling system for a new electrical heat pumps system
From fossil fuel…

…to (mostly) renewable energy

Existing (built in 1997):

New (construction in progress):

•

3 natural gas boilers (heating)

•

4 air-water heat pumps (heating&cooling)

•

2 water-lithium bromide (LiBr) vapor absorption refrigerators
(cooling)

•

Inverter controlled electric motors (auxiliary systems)
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—
New air handling system and high reflectance roof
Dismission of the old air handling system for a new efficient system; installation of high reflectance roof
From old system and traditional roof…

...to new efficient system and high reflectance roof

Existing (system built in 1997, original roof):

New (construction to start):

•

Old and wrong-installed AHU and air ducts

•

New efficient and well-installed AHU and air ducts

•

Traditional tiles roof

•

High reflectance roof (SRI>100)
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—
New photovoltaics skylights
Dismission of the old skylights’ glass layer for a new BIPV (Building Integrated PV) glass layer
From old glass layer…

...to new BIPV glass layer

Existing (original glass layer):

New (design in progress):

•

•

Old, fragile and often broken traditional glass layer
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New and stronger glass layer with integrated
photovoltaic plant (20% light transparency)

—
Expected results
The energy efficiency works will halve energy cost and more than halve energy consumption and GHG emissions
•

Energy Consumption

-61%

•

Energy Cost

-48%

•

GHG Emission

-68%

(2x Villa Borghese park in Rome)

…and also:

-68%
-61%

-48%

•

New heating&cooling system PBT

•

No more natural gas (firefighting, NOx…)

•

Performance monitoring

•

O&M cost reduction

<3 years

The integrated approach doesn’t stop here but it is
completed by other energy efficiency actions.
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—
Obtaining government incentives (Conto Termico)
The new heating&cooling system is partially financed (40%) by government incentives

•

Conto Termico is managed by GSE,
encourages with 900 million € per year:
•
•

•

interventions to increase energy efficiency;
production of thermal energy from renewable
sources for small plants.

The beneficiaries are:
•
•
•

Public administrations (200 million € per year
reserved for public buildings);
Companies;
Individuals.

The new heating&cooling system of the
National Gallery of Modern and Contemporary
Art is partially financed (40%, 475 k€) by the
Conto Termico government incentive.
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—
Energy management of the museum

•
•

The monitoring of the cooling system efficiency index
showed a severe increasing of the normalized summer
consumption in 2018.
The Energy Manager ordered the cleaning of the
vapor absorption refrigerators during the following
winter, and in 2019 the performance improved.
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Signing of a new
cheaper contract

Cleaning of vapor
absorption refrigerators

This process helps to monitor energy systems performance and energy cost, taking action when necessary

•
•

The monitoring of the cost of natural gas showed a severe
increasing of the unit price of the energy component in
2018, due to a changing in the contract conditions.
The Energy Manager helped the procurement office of
the museum to sign a new cheaper contract and in
2019 the unit price decreased.

—
ISO 50001 certified energy management system
The National Gallery is the first italian museum with an ISO 50001 certified energy management system

•

In July 2019, the National Gallery obtained the
certification of its Energy Management System
according to the ISO 50001:2011.

•

In July 2020, following the update of the ISO
50001 standard from the 2011 to the 2018
version, the museum obtained the new
certification of its EMS.

The National Gallery is the first Italian museum
to obtain and maintain this certification: this is
the natural outcome of the integrated energy
efficiency approach.
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—
nZEB renovation of the Cosenza building
The target of the design of the renovation of the Cosenza building is to obtain a nearly Zero Energy Building

Cosenza building
1973-1987 (not completed)
designed by Luigi Cosenza
~35,000 m³
currently not used, to be renovated
The integrated approach goes
beyond the current museum (Bazzani
building).
The design of the renovation of the
Cosenza building (in progress)
aims to transform a ‘70 building in
a nearly Zero Energy Building.
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—
An integrated approach: the National Gallery of Modern and Contemporary Art
A 100 years old italian museum is going to become an energy efficiency case-study in public historical buildings
•

Efficiency is more important than Renewables to reach the <2°C Sustainable Scenario and the buildings and construction
sector accounts for 39% of the global carbon emission;

•

Globally, renovation spending is x0.1 compared to the total building and construction spending. In Europe it is different,
especially in Italy where 15% of residential buildings and 17% of schools are 100 years old, 41% of residential buildings
and 27% of schools are between 50 and 100 years old: renovation spending is x3.5 compared to new constructions.

•

We need to deeply renovate our buildings stock, both private and public. Italian professionals know how to deal with
historical public buildings, therefore they should pave the way in this sector.

•

The case of the National Gallery of Modern and Contemporary Art in Rome shows that it is possible to make more efficient
a 100 years old historical public building, but only through an integrated approach.

•

This approach starts from the energy diagnosis and the realization of actions to decrease the impact of the building in
terms of energy (expected -61%), GHG emissions (-68%) and energy cost (-48%), but also includes many other actions
(obtaining government incentives, energy management, ISO 50001 certified EMS, ecc.) to make it possible.
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