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ATC was established in 1907 by the Torino City Council to supply
underprivileged citizens with low-cost housing and at the same
time
administering and managing their own real estate and
that entrusted to them by other public bodies. ATC manages
around 31.000 dwelling units and 10.000 owned by former
tenant.

ITALY
COUNTRY: ITALY (PIEDMONT)
POPULATION: 2 288 775 (Provincia – Torino is the 4th city in Italy)
ELEVATION: 239 meters
KÖPPEN CLIMATE CLASSIFICATION: Cfb
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ENERGY SAVING MEASURE #1:
RIESI
WORK PACKAGE FOR THE MEASURE

 RUNNING MAINTENANCE

TYPE OF MEASURE

HEATING SYSTEM/GENERATION & DISTRIBUTION

NAME OF THE MEASURE

MAINTENANCE AND FURTHER REGULATION OF HEATING SYSTEM

NUMBER OF DWELLINGS

51
with a synergic image between application of retrofitting and
consequently evaluation and monitoring of results.

This approach provides ATC Torino with a structured protocol
allowing the future possibility to apply the correct
retrofitting measure to a large part of the real estate
granting cost reduction, efficiency and control, needless to
add that the strategic approach of AFTER constitute an asset for
ATC of great relevance for the future. The new heating system
based on three condensing boilers (power: 115 kW each)
and a smart metering system joined to the tenants
awareness measures put in place were selected in order to
accomplish with the requirement of promoting energy efficiency in
social housing that ATC Torino has been pursuing as a long term
strategy.
The economic gain will be further demonstrated since tenants have
the concrete possibility to properly monitor their consumption. In
order to fix a firm figure, it is already possible to
demonstrate that starting from an initial investment of
circa 120 Euro per dwelling the return is visible in terms
of energy saving since the ADAPTERM was installed.
The retrofitting development that involved the 51 dwelling at Via
Riesi in Orbassano gave ATC the possibility to put in action
an innovative way of providing energy saving in social
housing firstly by providing usable ICT-based services
for Resource Management and Resource Awareness
directly to tenants, secondly by providing effective ICT
monitoring and controlling of heating consumption.
The application of a highly innovative system – ADAPTERM showed a significant improvement of the energy saving
and suggested the possibility of using the same control
system in other developments in order to help reducing
consumption peaks and optimises the timing of domestic
consumption. It is very relevant to underline that an optimised
timing of consumption can reduce generation capacity
requirements and, with appropriate tariffs, tenant costs.
The feasibility and efficiency of this type of retrofitting was part of
the development of BECA project from a technical point of view
and it was rightly evaluated through AFTER providing ATC Torino

Comparing the consumption of gas for the winter
seasons 2012-2013 and 2013-2014 there was a saving of
3,925.00 cubic metres, since the price for gas is around
0,610 Euro per cubic meter, the saving was 2.394,25
Euro the saving per dwelling has been around 25 Euro
per dwelling per year.
The economic effect of the above is also quantifiable as tenants
satisfaction and greater willingness of the residents to pay for their
bills and their rent fees; this for ATC is to be considered as a
significant gain for ATC aside with the indubitable fact that to
maintain a well-run and up to date system is cost efficient also in
terms of maintenance.
The energy saving management in Orbassano was
accompanied by a tenant’s awareness campaign and the
implementation of dedicated software that allows the
tenants to check daily for their consumption.

IEE 10/344 – AFTER PROJECT / ATC TORIN4

ENERGY SAVING MEASURE #2:
PASSONI
WORK PACKAGE FOR THE MEASURE

 REPLACEMENT OF SYSTEMS

TYPE OF MEASURE

HEATING SYSTEM/GENERATION (CONDENSING BOILER)

NAME OF THE MEASURE

PUNCTUAL AND LOW-COST IMPROVEMENT IN CENTRAL HEATING SYSTEM

NUMBER OF DWELLINGS

12

exchanger which prevents problems and keeps the boiler in good
condition.
The
energy
saving
measure
implemented
as
a
consequence for the above, and considering that the
heat exchanger is an element responsible for heat loss it
was installed an insulation cap for the heat exchanger.
This proposal was accepted and implemented as it was considered
a good compromise between the need to keep the boiler warranty
and the need to improve heating system efficiency.
The optimized ESM introduced at via Passoni represents
a cost efficient solution for energy saving that ATC will
definitely use in similar situation in order to maximize
energy saving with modest expenses. Total cumulative
investment amounts to 1.275,00 €, where the highest cost in ESM
represents the investment in insulation of the heating cap (250
EUR) and the implementation of data loggers to measure the
indoor and outdoor temperatures for the building.
The Energy Saving Measure includes in the AFTER Project for the
building PASSONI is the substitution of the two old twin boilers
(power: 98 kW each) with one new condensing boiler (92 kW). This
new boiler (as the old ones) serves only the heating system;
tenants have single boilers in their apartments (electrical, most of
the time) to produce DHW.
The initial investment was about 36 600 EUR. After the
replacement of the boiler the energy savings prove to be
significant. From the consumption of 133 MWh in the year
before the measure was implemented, savings in the
range of 27-50 MWh per year were measured, thus showing
the eligibility of the conducted measure.
The initial proposal to be implemented at via Passoni
case study, in order to improve the performance of the
new boiler, was to obliterate completely the heat
exchanger. This solution it was not in the end feasible due to
warranty issues since ATC signed a 10 years contract with the
supplier who grants the plant only if equipped with an heat

By taking into account only the period from November –
April (year 2012 and 2013) the average energy savings
were 3,84 % that is in the expected range (leading to
3,65MWh of savings). Energy savings were recorder in
December, January, February and March – in the core of the
heating season. The optimizations solution resulted in 3-12% of
energy savings in those months, according to the national HDD
(20-15). There is no sign of improvement in transitional months
April and October and November as well. No specific reason was
given, why consumption was so much higher than the year before,
when the optimization solution was not yet implemented. The
results of measured indoor temperatures and relative humidity in
three apartments show that the tenants maintained relatively high
indoor temperatures, e.g. apartment’s 2 indoor average
temperatures is around 24°C, apartment’s 3 average temperatures
is around 23°C. These indoor temperatures were recorded in
October, when HDD is the lowest of all months in the heating
season. Higher consumption can as well be attributed to
the user behaviour.
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ENERGY SAVING MEASURE #3:
PICCO
WORK PACKAGE FOR THE MEASURE

 RECENTLY REFURBISHED BUILDINGS

TYPE OF MEASURE

MAJOR REFURBISHMENT

NAME OF THE MEASURE

EXTERNAL SHELL INSULATION AND WINDOWS SUBSTITUTION

NUMBER OF DWELLINGS

28

In social housing it was proved that very good results can be
achieved by educating tenants to energy saving and plant
retrofitting (heating system, electricity etc.) and results are visible
sooner.
Any retrofitting measure like ESM #3 at via Picco must
be accompanied in to an education campaign in order to
modify tenant’s behaviours otherwise the efficiency might not be
optimal.
The optimization proposed is not a technical
intervention but is aimed to improve the awareness of
the tenants and to change their behaviour.
The impression gained as a result of the meeting is positive:
tenants were interested in better understanding the implemented
ESM and they wanted to understand how to improve the energy
performance of the building and how to reduce the energy waste.
The Via Picco building was renovated between 2008 and
2010 providing a substantial substitution of the main part
of the envelope. An external wall insulation system was
applied in order to provide thermal insulation and all
windows were replaced to enhance even more the insulation
performances of the building.
The average consumptions for the three refurbished
buildings is about 92,78 kWh/sm/year after an
investment of the 1.619.000,00 EUR.
Reducing unintentional air leakage (that is, air sealing) through the
walls, ceilings and foundations of the house is one of the most
cost-effective ways to improve its energy performance and
comfort in a long term perspective, although needs to be
programmed in advance and initial funding have to be substantial.

It is important to note that data collected during the
monitoring period also included consumption of
domestic hot water, while data collected during
baseline
period
were
related
only
to
heating
consumption.
Probably
for
this
reason
energy
consumption did not decrease as expected during
monitoring period: it is a fact that only building Picco,
64 registered 5 percent of energy saved (leading to 2,072
MWh of savings)
We can suppose leaflets handled by ATC were partially take into
consideration by tenants, or that information provided were not
totally clear and understandable by whole of people. ATC should
works in this field in order to fill the gap into communication
between SHO and tenants. These results demonstrate that
passive communication did not work. If ATC wants
really to engage tenants and transfer to them good and
low energy behavior, the best way to do it is, perhaps,
through collective or single meeting between tenants
and SHO as well as informative brochures.
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ESM #1: RIESI
RUNNING MAINTENANCE

I.

IDENTIFICATION OF THE ENERGY SAVING
MEASURE

WORK PACKAGE FOR THE MEASURE

 RUNNING MAINTENANCE

TYPE OF MEASURE

HEATING SYSTEM/GENERATION & DISTRIBUTION

NAME OF THE MEASURE

MAINTENANCE AND FURTHER REGULATION OF HEATING SYSTEM
MANAGEMENT
ASPECTS

A new heating system based on three condensing
boilers (Brand: Baltur - Model: Supergenio MC115,
power: 115 kW each) and a smart metering system
were installed in the building.
These three condensing boilers in cascade serve both the
heating system and the domestic hot water production.
The choice of installing three boilers in cascade is due
to the fact that a percentage of the energy produced
by combustion is lost due to heat lost in flue gases
discharge, and this loss is higher for higher-power
boilers.
The maximum power installed in a thermal plant is determined
on the basis of maximum thermal load, taking into account
maximum requirements on the coldest days. Maximum demand
is a condition that comes about only rarely and for a limited
time period in winter. Thus, installed power is more than
enough for most of the days on which heating is used, making
average performance over the season considerably worse. The
drop in performance is even worse if the boiler is also used to
produce domestic hot water.
A good way of reducing the drop in performance is to
use modular thermal units in cascade, which allow to
fraction power and supply only the energy effectively
required by the system. Modular Genio Tecnic units in
cascade combine the benefits of fractioning, premixing,
condensation and flame modulation, supplying only the amount
of power strictly required at any one time, whether in heating
or hot water production, significantly improving average yield
over the season and minimizing polluting emissions.
Following is the technical sheet of the new condensing
boilers:
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BALTUR SUPERGENIO MC115
Minimum Rated output (80/60 °C)
Maximum Rated output (80/60 °C)
Minimum Rated output (50/30 °C)
Maximum Rated output (50/30 °C)
Minimum output
Maximum output

DIMENSIONS

Net efficiency at nominal output (50/30
°C)
Net efficiency at nominal output (80/60
°C)
Net efficiency at 30% of max. nominal
output (50/30 °C)
Volume of primary water circuit
Electrical power absorbed
Electrical protection
Electric Power Supply Phase
Electric Power Supply Frequency 1
Electric Power Supply Current
Electric Power Supply Voltage
Width
Height
Depth
Weight
IMPLEMENTATION OF THE MEASURE

25,9
105
29
115
27
108

k
W
k
W
k
W
k
W
k
W
k
W

106,7 %
97,5 %
108,3 %
11,2 l
469 W
IPX4D
1 N
50 Hz
AC
230 V
m
600
m
m
900
m
m
450
m
90 kg

2009
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II.

IDENTIFICATION OF THE PILOT BUILDING

II.1. GENERAL OVERVIEW
NAME OF THE SOCIAL HOUSING ORGANIZATION / OWNER
OF THE BUILDING

ATC TORINO

COUNTRY

ITALY

ADDRESS OF THE BUILDING

NUMBER

5

STREET

VIA RIESI

CITY (+CODE)

ORBASSANO (10043)

CLIMATIC
ZONE

Cfb

INDIVIDUAL/COLLECTIVE

 COLLECTIVE

YEAR OF DELIVERY FOR THE BUILDING

1995

NUMBER OF STORIES

10

NUMBER OF DWELLINGS

51

NUMBER OF INHABITANTS

145

ENERGY CARRIER FOR HEATING

NATURAL GAS

II.2. BUILDING DESCRIPTION
TYPOLOGY

High-rise apartment block

CONDITIONNED FLOOR AREA

1087,60

NUMBER AND SIZE OF
DWELLINGS
(BY SURFACE OR NUMBER OF
ROOMS)

51

CONSTRUCTIVE TYPOLOGY

 Complete solid masonry

WALLS TYPOLOGY

INSULATION

 External thermal insulation

INSULATION
MATERIAL

 Cellular plastics: eps

TIGHTNESS (CM)

Not provided

EXTERIOR TRIM

 Cladding: brick

INSULATION

 Basement

CEILLAR, BASEMENT
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TYPE OF ROOF, TERRACES

TYPE OF WINDOWS

INSULATION

 Pitched roof

INSULATION
MATERIAL

 Cellular plastics: eps

TIGHTNESS (CM

10

EXTERIOR TRIM

 Gutter tile

GLAZZING

 Double

FRAME

 Wood

II.3. PREVIOUS REFURBISHMENTS
YEAR OF
IMPLEMENTATION

TYPE OF REFURBISHMENT PART OF THE BUILDING
IMPACTED

REFURBISHMENT DESCRIPTION

2008

 Major refurbishment

Installation of 3 new boilers and and smart
metering system with ADAPTERM.

Boiler room

II.4. BUILDING EQUIPMENT
II.5.1. Heating
ENERGY CARRIER

 Gas

DISTRIBUTION

 Collective

PRODUCTION

 Condensing boiler

EMISSION

 Radiators

MONITORING

 Thermostatic valves and heat cost allocators

REMARKS

Additional outside temperature compensated control

HEATING EQUIPMENT #1: PRODUCTION
NAME, BRAND

Boiler baltur supergenio mc115

TYPE



START-UP DATE

30-09-2009

NUMBER

3

POWER (KW)

3 x 115 kw

Condensing boiler

II.5.2. Domestic Hot Water
ENERGY CARRIER

 Gas

DISTRIBUTION

 Collective

PRODUCTION

 Condensing boiler

REMARK

Production of hot water (through 1 accumulator) with 3 condensing boiler
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DOMESTIC HOT WATER EQUIPMENT #1: HOT WATER ACCUMULATOR
NAME, BRAND

ELBI SAC 500

START-UP DATE

30-09-2009

TANK VOLUME (LITER)

500

TANK OPERATING
TEMPERATURE (°C)

Setpoint 70°C in tank – setpoint 43°C to apartments

II.5.3. Ventilation
DISTRIBUTION

 Collective

TYPE

 Natural ventilation

II.5. BUILDING CONSUMPTIONS BEFORE AND AFTER ESM
Year
Heating
WATER (in common with
another building f ATC:
Via Calvino 31)
Heating degree days

In MWh
In m3

2007

2008

2009

2010

2011

516 950

482 610

403 790

420 050

360 240

Not provided

17 881

17 690

23 292

Not provided

2412

2499

2666

2831

2516

III. IDENTIFICATION OF THE OPTIMIZATION
SOLUTION FOR THE ORIGINAL ENERGY SAVING
MEASURE
III.1. GENERAL DESCRIPTION FOR THE OPTIMIZATION SOLUTION
II.5.2. Optimization selection #1
DESCRIPTION OF THE OPTIMIZATION PROPOSED
FOR IMPROVING THE EFFICIENCY OF THE EXISTING
ENERGY SAVING MEASURE
 Technical intervention
 management tool
 maintenance adjustment

Maintenance and further regulation of heating system:
regulation of the temperature settings and calibration of the
heating curves.
The optimization proposed is related to maintenance and
further regulation of heating system with the adapterm system.
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This intervention is suggested in order to directly act on the
heating system and possibly solve the problem of thermal
discomfort raised up by tenants.

•

PURPOSE FOR IMPLEMENTING THE OPTIMIZATION
SOLUTION
The ESM was implemented by ATC (2009/2010) in order to
reduce the high demand of energy for heating, of electricity for
heating and of DHW.
After the installation of a new heating system based
on three condensing boilers and a smart metering
system were installed in the building there were still
problems of different indoor comfort conditions in the
different apartments.
These issues were meant to be solved in the framework of
BECA project by installing the ADAPTERM system.

BECA PROJECT
BECA (Balanced European Conservation Approach –
ICT services for resource saving in social housing),
funded by the ICT-PSP and developed between
January 2011 and December 2013, aimed to help Europe
meet greenhouse gas emission targets by achieving a significant
reduction of energy consumption in European social housing.
The BECA project addressed the need to reduce energy
consumption in European social housing by a very significant
amount to meet overall emission reduction targets. To
substantially reduce peak and overall demand for energy and
water across EU social housing, BECA developed a full set
of innovative services for resource use awareness and
resource management. Balance was achieved by addressing
not only energy but also water consumption, by including all all
types of energy delivered to the households - electricity, gas
and district heating. Sustained reductions in resource use have
been achieved through usable ICT-based services provided
directly to the tenants, as well as by effective monitoring and
control of local power generation and, for district heating, the
full heat delivery chain. Intensive work has been addressed to
optimising services for tenants and maximising impact on
resource use behaviour.
In short, the project approach was to:
•

Develop advanced ICT-based Resource Use
Awareness Services (RUAS) and Resource
Management Services (RMS).

•

Provide and optimise RUAS and RMS solutions
to social housing tenants and housing
companies’ technical staff with feedback on energy
consumption and energy system management.

•

Pilot and monitor the impact of BECA services on
tenants’ resource use behaviour.

BECA has developed a full set of advanced services for
Resource Use Awareness and Resource Management:
•

Resource Use Awareness Services provide tenants
with direct timely and comprehensible feedback on
“their energy / water consumption.

Resource Management Services include energy and
water management applications to avoid peak
consumption, optimise the timing of domestic
consumption in line with supplier requirements and
tariffs, manage the production and distribution of
renewable energy and support more efficient
operation of systems.

The development of the services is based on different scenarios:
•

Building on existing services: Pilot sites already
providing awareness services to their tenants will
include new ICT functionalities to help tenants in
changing their consumption behaviour and technical
staff to better manage and operate energy systems.

•

Changing conventional services to ICT solutions: This
included the installation of smart metering devices to
optimise resource consumption information
management.

•

Knowledge transfer between partners: Lead sites
started operation early and provided example
solutions to others.

ATC CASE STUDY IN BECA
PROJECT
The case of via Riesi, Orbassano, is one of the ATC case studies
in the framework of the BECA project. Initially, the building had
a medium energy performance.
The services performed for BECA project were:
‐

Activation of the reading system and remote
monitoring of heating and DHW consumption
for all dwellings (daily);

‐

Check-up of annual fuel consumption of heat
generator for heating and domestic hot water;

‐

Annual inspection of the thermal energy
delivered to the building for heating and domestic
hot water;

‐

Optimisation of energy consumption for
heating and domestic hot water by installing
electronic devices (Adapterm from Techem).

ATC aim was to unify the information available to tenants and
staff for RUAS in one Techem portal for via Riesi buildings. The
data is collected from the systems, adjusted to use common
variables and unified in one database which is accessed through
the web-portal. All tenants were able to access the new web
portal to check their consumption (heating and hot water).

ATC OPTIMISATION OF ESM #1
Seen the analogies and differences between BECA
project and AFTER project, the via Riesi case study
seemed a very good opportunity to put the two
projects in synergy, and to read the optimisation results from
two points of view of the two projects differences in energy
demand between the different apartments. Therefore, the
optimization of this ESM is aimed at improving the overall
energy performance of the building.
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As a matter of fact:
‐

‐

AFTER project is about improving the energy
efficiency of housing stock with cost optimal
solutions, asserting the importance of establishing
energy efficiency as a major goal even after
construction of the building, and promoting measures
adapted to a variety of investments and situations. A
special emphasis is placed on the important
contributions of operation maintenance and
management in the energy performance of buildings.
The Adapterm system is an answer to all of these
needs of the AFTER project
AFTER project needs to identify and apply
low cost, repeatable solutions which can help
housing stock managers to reduce energy
consumption. Adapterm is a repeatable solution,
though it can’t be actually defined “low cost”. The
benefits deriving from the installation of the
Adapterm system will be assessed by comparing the
cost of the system with the saving that its installation
allows.

As AFTER project faces more than BECA the social
aspects of energy saving measures, it seems to be
very useful to go into technical and ICT aspects of
Adapterm with BECA project and to deal with tenants’
satisfaction with AFTER project.
Key points:




Reduce energy consumption and consequently- energy costs



Test an automatic technical solution able to
improve the energy performances of a
building, and explain the results from two points of
view: AFTER project and BECA project.

The optimization is aimed at reducing the overall energy
consumption in the building, as other similar buildings managed
by ATC have a lower energy consumption rate.
Besides, some differences in energy demand among the
different apartments have been found. This indicates an
inefficiency of the heating system; the proposed optimization is
an attempt to fix this inefficiency too.
OBJECTIVE TARGETED
 Improving the energy performance improving the balancing
of the heating system
 reducing the management costs and the costs for energy
 improving the indoor comfort and functionality for the
tenants
MEASURMENT FOR THE OBJECTIVE TARGETED
 Quantitative
TYPE OF MEASUREMENT
 Energy
 costs
 comfort indicators (temperature, humidity, etc.)

Reduce the differences of heating
requirement among apartments

III.2. GENERAL DESCRIPTION FOR THE OPTIMIZATION PROCESS
III.2.A. Optimization process #1
DESCRIPTION OF THE ACTION:
MAINTENANCE AND FURTHER REGULATION OF HEATING
SYSTEM: REGULATION OF THE TEMPERATURE SETTINGS
AND CALIBRATION OF THE HEATING CURVES.
ADAPTERM is an intelligent energy-saving system
which is able to adapt the heat production of your
heating system to the actual heat requirements in
your building. Adapter thus lowers energy consumption and
costs at the same time lastingly.
While classical redevelopment measures to reduce
energy consumption in buildings are both complex
and expensive, ADAPTERM offers a simple and good
value option: irrespective of the size of the building
on which it works, the system is economically viable
right from the start. The running costs are reduced
noticeably, thus enabling to get an improved energy efficiency
of the housing space and unchanging high comfort for the
inhabitants.

Most of the set-up heating systems do not make efficient use of
their potential, because their controls are always directed at the
maximum heat requirements expected in the house. This causes
unwanted heat which remains unused but still has to be paid for.
On the other hand, the ADAPTERM system ensures
that the heating system on which is applied always
only produces the heat which is also genuinely
needed. Independent of whether the heating system is using
oil, gas or district heating, ADAPTERM adapts the heating
performance constantly to the actual requirements in the
building. As a result, the flow temperature is reduced and the
pipe heat loss lowered.
A radio heat cost allocator records the data taken by
ADAPTERM as a basis for optimising the heating
output. Data collectors receive these values and inform the
adapter module of the current heat requirements in the
building. The ADAPTERM module is connected directly
to the heating system, ensuring that the flow
temperature is always set optimally. Thus, energy is
saved without the inhabitants having to do without the comfort
they are used to.
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Figure 1. Diagram of the Adapterm operation (source: Adapterm brochure)

1.

The data collector gathers the summarized
temperature data from the radio heat cost
allocators (1a) and the heating system’s flow
temperature data (1b). Based on this information, the
data collector determines the total heat demand in
the building.

2.

The ADAPTERM module determines the
outdoor temperature (from the heating controller
or via sensor) and sends it to the data collector.

3.

Based on all the information received, the data
collector calculates whether there is an
oversupply of heat in the building. If so, it sends
a correction value for the reduction of the flow
temperature to the Adapterm module.

4.

The ADAPTERM module lowers the flow
temperature to its optimal level.

5.

Via radio remote access, the operation
control centre ensures the ADAPTERM system
operates properly and efficiently.

6.

Via monthly ADAPTERM reports, customers are
regularly informed of the energy savings
achieved in their buildings by Adapterm.

The optimization proposed is related to maintenance
and further regulation of heating system with the
ADAPTERM system.
This intervention is suggested in order to directly act on the
heating system and possibly solve the problem of thermal
discomfort raised up by tenants.

The ADAPTERM system was already running in the framework
of BECA project when the AFTER workgroup proposed to
treat this optimisation as an AFTER case study too.
This because:
‐

AFTER project is about improving the energy
efficiency of housing stock with cost optimal solutions,
asserting the importance of establishing energy
efficiency as a major goal even after construction of
the building, and promoting measures adapted to a
variety of investments and situations. A special
emphasis is placed on the important contributions of
operation maintenance and management in the
energy performance of buildings. The ADAPTERM
system is an answer to all of these needs of the
AFTER project

‐

AFTER project needs to identify and apply low cost,
repeatable solutions which can help housing stock
managers to reduce energy consumption. Adapterm
is a repeatable solution, though it can’t be actually
defined “low cost”. The benefits deriving from the
installation of the Adapterm system will be assessed
by comparing the cost of the system with the saving
that its installation allows.

‐

As AFTER project faces more than BECA the social
aspects of energy saving measures, it seems to be
very useful to go into technical and ICT aspects of
ADAPTERM with BECA project and to deal with
tenants’ satisfaction with AFTER project.

(For further information about ADAPTERM: www.techem.it)
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Figure 2. Example of energy saving, monthly report (ADAPTERM)

Figure 3. Data collected by ADAPTERM

Figure 4. ADAPTERM system implemented in the equipment room of the building
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SYSTEM IMPACTED
Heating system of the building.

PROCEDURES AND
MANAGEMENT ROUTINES
IMPACTED BY THE ACTION

IDENTIFICATION

 YES

DESCRIPTION

The procedure to adjust the heating curves is automatic.
The testing has been decided in collaboration with EXEGESI. EXEGESI
is the company in charge for the heating system management. It is an
associate company of ATC and it is responsible for the management
and maintenance of the building heating system.
EXEGESI collects the data and communicates the data to ATC – SiTI’s
technical workgroup. Technical workgroup is responsible for the data
processing.
EXEGESI will implement, adapt the settings and maintain the
instrumentation on-site.

PARAMETERS MEASUREMENT

IPMVP OPTION

C - WHOLE FACILITY

PARAMETER
MEASURED

Energy consumption, outdoor and indoor temperature and RH (data
loggers).
Heating degree days (°C)
Thermography of the boiler room.
The heating energy consumption is calculated because the
implemented optimization acts directly on the management of the
building heating system.
January 2013-December 2013, daily, for the energy consumption

TIME RANGE
BETWEEN
MEASUREMENTS

Efficacy of this action will be measured through the collection of energy
consumption data.
The update of data is on a monthly basis (from the 1st of December
2012).

Figure 5. Daily energy savings reported in the ADAPTERM onthly report for the period from the 1
th
to 30 of April 2013.

st

of October 2012
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Figure 6. Daily reduction of the temperature in the system with: current flow temperature ADAPTERM (green line),
normal current flow temperature (red line) and outdoor temperature (blue line).

DEC.
13

NOV.
13

MAY.
13

MARCH
. 13
APR. 13

FEB. 13

JAN. 13

DEC.
12

NOV.
12

SEPT.
2008

IV. PLANNING

Replacement of boiler
Agreement on the M&V-PLAN between SHO,
Scientific leader and WP8/DELPHIS
Meeting with persons in charge for the
information of the tenants, for the
optimization of the ESM and for monitoring
electricity, heating etc.
Apply the optimization suggested.
Tenants survey
Monitoring the parameters:
Who: Riccardo Rosso (EXEGESI)
When: monthly, from December 2012 to April
2013
What: energy consumption
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V.

BUDGET

INITIAL INVESTMENT
COSTS FOR THE ENERGY
SAVING MEASURE

94 050 EUR

INITIAL INVESTMENT
COSTS FOR THE
OPTIMIZATION

The technical costs related to action 1 are included in in maintenance costs.
The installation costs are paid by BECA budget.
Staff costs for action 1 : No staff costs
Staff costs for monitoring phase: No staff costs for monitoring phase.
The costs for the monitoring phase are included in maintenance costs.
The installation of ADAPTERM allows a saving in staff costs, as it is not necessary anymore to
proceed with the manual regulation of heating curves. This saving can be estimated in 760 €/year.

VI. REPORTING OF THE COLLECTED RESULTS
VI.1. Baseline period identification
IDENTIFICATION OF THE BASELINE PERIOD

START

END

ALL BASELINE ENERGY DATA

MONTH

December

YEAR

2011

MONTH

December

YEAR

2012

TYPE OF ENERGY Natural Gas
TIME RANGE

Monthly

UNITY

kWh

LEGAL
TEMPERATURE

20°C

VI.2. Monitoring period identification
IDENTIFICATION OF THE BASELINE PERIOD

START

END

ALL BASELINE ENERGY DATA

MONTH

December

YEAR

2012

MONTH

February

YEAR

2014

TYPE OF ENERGY Natural Gas
TIME RANGE

Monthly

UNITY

kWh

LEGAL
20°C
TEMPERATURE
IN THE BUILDING
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VI.3. SYNTHESIS OF THE RESULTS
The new condensing boilers were installed in the heating
season 2009/2010. The optimization measure (ADAPTERM) was
implemented in 2012. According to the producer´s technical
data the system ADAPTERM is able to reduce the consumption
of energy for heating of about 6%-13%.
The device directly enables to save energy and money. Further
indirect saving is also reached, as it is no more necessary to
manually regulate the heating curves. So, ATC doesn’t need to
send its maintenance staff four times a year to the building in
order to set the heating curves.
The data were collected mainly in 2011, 2012, 2013 and also
four months in 2014. The most detailed
data about heating performance are available for the years
2011,2012 and 2013. The data 2011 and 2013 are presented
below in the Table 8

For the HDD calculation (National HDD), ARPA (Agenzia
Regionale per la Protezione Ambientale, Regional Agency for
Environmental Protection, www.arpa.piemonte.it) has been
contacted. ARPA provided data related to daily temperature
from 2007 to 2013. Using these data, the HDD for the three
ATC case studies have been calculated.
The methodology used is the following:
- with the support of an expert identified the most suitable
meteorological station for every case study (ARPA has nine
meteorological stations near the case studies). In particular, we
chose meteorological station “Torino Vallere” for Riesi case
study. The meteo station was chosen because of its proximity
to the pilot location;
- average daily temperatures have been considered for the HDD
calculation (baseline temperature = 20°C)

MONTHS
Monthly
measuring
HDD 5
Consumption
units 2011
HDD 2011
Normalised
consumption 11
Consumption
units 2013
HDD 2013
Normalised
consumption 13

Normalised
consumption 11
Normalised
consumption 13

1

2

3

4

5

6

7

8

9

10

11

12

569

441

343

105

0

0

0

0

0

168

392

567

51027

38881

31369

3024

0

0

0

0

0

12992

31479

39373

572

432

355

56

0

0

0

0

0

180

398

523

50768

39731

30273

5683

0

0

0

0

0

12097

31023

42649

38653

35757

31556

11328

0

0

0

0

0

8398

23320

35996

537

499

402

138

0

0

0

0

0

102

363

542

40964

31632

26893

8639

13799

25198

37624

1

2

3

10

11

12

4

50768,3 39730,62 30273,29 5682,96
40964

31632

26893

8639

5

6

7

8

9

0

0

0

0

0

12097 31023,42 42649,32

0

0

0

0

0

13799

25198

37624

Figure 7. Monthly heating energy consumption in metering units (source of data –project BECA file)

Figure 8. Normalised heating energy consumption before and after implementation of ESM #1
(source of data –project BECA file)
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Figure 9. Normalised heating energy consumption before and after implementation of ESM #1
(source of data –project BECA file)

The data presented in tab.8 and Fig. 31 and 32 are showing the
differences between the year 2011 (situation before ESM
optimization) and the year 2013 (after ESM optimization). The
data from 2012 could not be used because this year was partly
impacted by optimization measure and it is not possible to

define into which extent. The comparison of heating energy
consumption between the year 2013 and 2011 has brought
11,8% of heating energy saving. However these data are not
real energy consumption data but metering units

2010

2011

2012

2013

Heating (kWh)

unknown

unknown

240200

244460

DHW (kWh)

unknown

unknown

153500

170090

Total (kWh)

420000

360240

393700

414550

Figure. 10 Annual energy consumption data in kWh (source of data ATC files)

Because the annual energy consumption data over the past
years are incomplete it is only possible to compare the total
energy consumption data (heating+DHW)
Surprisingly the result is not favourable for the year 2013 (see
chart on fig. 10) and the data do not correlate with data
presented on Fig 8 and 9. There is not clear explanation for
that. Obviously the data were not reported correctly
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Figure 11. Annual total energy consumption over the period 2010-2013 measured and normalised
(source of data ATC files)

Due to the uncertainty regarding the data relevancy another
attempt was made to compare the heating energy
consumption figures between several heating seasons. The
heating season in Turin pilot site is defined as a period
October 15th -April 15th. The heating energy consumption
data for the period October 2009-April 2014 were successfully
collected and analysed.

Heating season

Consumption
(kWh)

HDD
(oct-apr)

HDD 5
(10/2007-4/2011)

Normalised
consumption (kWh)

2009-2010

285800

2784

2643

271325

2010-2011

284090

2596

2643

289233

2011-2012

255220

2657

2643

253875

2012-2013

239120

2638

2643

239573

2013-2014

237763

2374

2643

264704

Figure 12. Heating energy consumption in the past 5 heating seasons (source of data ATC files)

IEE 10/344 – AFTER PROJECT / ATC TORIN2
4

Figure 13. Heating energy consumption in the past 5 heating seasons (source of data ATC files)

SCENARIO 1

SCENARIO 2

SCENARIO 3

SCENARIO 4

SCENARIO 5

13/14-10/11

12/13-10/11

13/14-09/10

12/13-09/10

12/14-09/11 (mean
values)

8,48%

17,17%

2,44%

11,70%

10,04%

Figure 14. Evaluation scenarios
For the economic analysis 5 evaluation scenarios were
considered.
The scenario n°5 was selected as the potentially most
representative case with highest information value. The periods
of BEFORE and AFTER are long enough to create a consistent
sample.
Boundary conditions for the economic analysis:
The contractual conditions are defined by “Servizio Energia”
(Energy Service)
The company in charge for the heating system management is
EXEGESI. It is an associate company of ATC and it is responsible
for the management and maintenance of the building heating
system. The costs of maintenance and management are
incorporated in the cost of energy (“energy price”) so it is
impossible to parcel them out
Cost of a skilled worker = 30 / hour
Estimated total time for a regulation = 3 hours
N. 2 skilled workers for 3 hours = 180 / regulation
Transportation costs: 10 / regulation
Total cost per regulation: 190 / regulation

ATC needs 4 regulations in a year
Total yearly costs for regulation = 760 / year
Energy price, variable rate = 103,64 euro/MWh = 0, 10364
euro/ kWh
Energy price, invariable rate= 2,165044 euro/m3
Energy cost = 66.264,71 euro plus VAT (21%)
Yearly VAT for energy bills = 14.578,30 / year
Total yearly costs for energy bills (whole buildings) = 80.843,00
/ year
10% yearly energy saving due to the presence of ADAPTERM
correspond to 8146,00 / year
Estimated increase in energy costs per year = 2%
Discount rate 2%
Life expectancy 15 years

The result of economic analysis is as follows:
NPV = 24704
IRR = 6,13%
Payback time is 10 years (see fig.35)
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Figure 15. Cashflow

It can be concluded that ADAPTERM is a meaningful l energy
saving measure that would pay back in approximately 10 years.
It is important to stress that this ESM is a tool offering good
energy saving opportunities, however these savings do not
come automatically. It is always important to communicate with
the tenants to provide them enough information about the
measures taken and about the beneficial ways of exploitation of
the tool.

In parallel with data evaluation a survey was done to map the
tenants ‘opinions regarding the thermal comfort and energy
saving. The results in the chapter “Lessons learnt”.
It is obvious that the project impact was positive the majority of
tenants favourably evaluate the result.
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VII. TENANTS COMFORT AND SATISFACTION SURVEY

How much money do you spend for heating in the
winter season?

Do you have and use an air conditioner in your
apartment?

12
10

12

8

10

6

8

4

6

2

4
2

0
< 1000 € 1000 ‐ 2000 > 2000 €
€

no answer

0
YES

Is the heat generated by your heating system enough
to warm all of your apartment rooms in winter?

NO

Do you set the heating system of your apartment in
two different mode (day and night)?

12

14

10

12

8

10
8

6

6

4

4

2

2

0

0
YES

NO

YES

no answer

During the summer is the temperature comfortable in
all of your apartment rooms, even in the hottest days?

NO

no answer

What are the general conditions of your
accommodation?

7
6
5
4
3
2
1
0

12
10
8
6
4
2
0
YES

NO

no answer
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Have you noticed any condensation phenomenon on
windows?

Do you have an air filtration systems in the bathrooms
without windows?

15

15

10

10

5

5

0

0
YES

NO

Where did you notice it? (windows, walls or both)

2,5

YES

NO

no answer

Do you have a ventilation fan in the kitchen?

20

2

15

1,5

10

1
0,5

5

0
walls

walls and
windows

other

0
YES

Are you in the habit of opening the windows at least
once a day to let the air change and to prevent the
formation of mould and condensation?

NO

no answer

What is the usual temperature in your used rooms
during the winter?

12

20

10
8

15

6

10

4
2

5

0
<19°

0
YES

NO

19‐21°C 22‐23°C

other

no answer
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VIII. LESSONS LEARNT
The tenant’s involvement is an important optimization
solution that every SHOs can carry out it in several
ways. You can put many measures in place to reduce energy
use, but very few changes can be implemented without
cooperation from users.
The improvement of the tenants’ awareness regarding the
environmental issues should allow the reduction of the energy
consumption (heating, water, electricity). Without a specific
monitoring of the tenants consumptions it is not
possible to estimate the real decrease of the tenants’
energy consumption. The installation of specific submetering was not included in AFTER project because
the costs of installation in every dwellings would be
too high respect of the project’s budget.
The leaflets distributed to the tenants by the SHO included
suggestions and good practices in order to save energy and to
improve the indoor comfort of the apartments.
We can conclude that even if in this pilot site there is not a
direct link between the tenants actions and their energy
consumption, the increase of the tenants awareness
about the environmental issues is very crucial as well.
Every SHOs should provide investments in this kind of actions
because the sum of each single little change of wrong energy
behaviour could reach great results in terms of environmental,
social and economic aspects.
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ESM #2: PASSONI
REPLACEMENT OF SYSTEMS

I.

IDENTIFICATION OF THE ENERGY SAVING MEASURE

WORK PACKAGE FOR THE MEASURE

 REPLACEMENT OF SYSTEMS

TYPE OF MEASURE

HEATING SYSTEM/GENERATION

NAME OF THE MEASURE

PUNCTUAL AND LOW-COST IMPROVEMENT IN CENTRAL HEATING SYSTEM
MANAGEMENT
ASPECTS

Substitution of the two old twin boilers (Brand:
FERROLI, Model: LINEA II, power: 98 kW each) with
one new condensing boiler (model: YGNIS VARFREE
100, September 2008, power: 92 kW). This new boiler (as
the old ones) serves only the heating system; tenants have
single boilers in their apartments (electrical, most of the time)
to produce DHW.
A condensing boiler has been chosen because, thanks
to the technology used by the burner, efficiencies up
to 109% can be achieved with very low pollutant
emissions and a reduction of fuel consumption. The
new boiler technology allows to get massive benefits in terms
of heat efficiency and environmental impact due to the reduced
number of power on / off operation and the continuous
adaptation to the minimum required when climatic conditions
change.
The boiler is entirely made of high quality stainless steel , this
allows to reduce the need for minimum temperatures on the
return.
Following is the technical sheet of the new condensing boiler:
YGNIS VARFREE 100
Heating capacity (80-60 ° C) in
Kw

92,6
97,4

Performance 30%

105,9

Maximum operating pressure
(bar)

4

Dimen
sions

Performance 100%

Width (mm)

500

Depth (mm)

600

Height (mm)

865

The new boiler has improved costs and consumptions
of the whole building, but still tenants complain about
high bills and different consumption rates among
single apartments. The optimization of the ESM should be
an heating system process improvement through a better
regulation of the boiler.
IMPLEMENTATION OF THE MEASURE

September 2008
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II.

IDENTIFICATION OF THE PILOT BUILDING

II.1. GENERAL OVERVIEW
NAME OF THE SOCIAL HOUSING ORGANIZATION
/ OWNER OF THE BUILDING

ATC TORINO

COUNTRY

Italy

ADDRESS OF THE BUILDING

NUMBER

14

STREET

Via Passoni

CITY
(+CODE)

Turin (63 000)

CLIMATIC
ZONE

Cfb

INDIVIDUAL/COLLECTIVE



Collective

YEAR OF DELIVERY FOR THE BUILDING

1978

NUMBER OF STORIES

4

NUMBER OF DWELLINGS

12

NUMBER OF INHABITANTS

26

ENERGY CARRIER FOR HEATING

Natural gas

II.2. BUILDING DESCRIPTION
TYPOLOGY

Low-rise apartment block

CONDITIONNED FLOOR AREA

1227

NUMBER AND SIZE OF
DWELLINGS

ROOMS

SURFACE

NUMBER

3

75 m2

12

CONSTRUCTIVE TYPOLOGY

 Complete solid masonry: cavity walls

WALLS TYPOLOGY

INSULATION

 External thermal insulation

INSULATION
MATERIAL

 Cellular plastics: cellulose

TIGHTNESS
(CM)

Not provided

EXTERIOR TRIM  Coatting
INSULATION
TECHNIC

 Blowing
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CEILLAR, BASEMENT

INSULATION

 Basement

TYPE OF ROOF, TERRACES

INSULATION

 Pitched roof

INSULATION
MATERIAL

 Cellular plastics: eps

TIGHTNESS (CM 10
EXTERIOR TRIM  Sheet metal covering
TYPE OF WINDOWS

GLAZZING

 Double

FRAME

 Aluminium

II.3. PREVIOUS REFURBISHMENTS
YEAR OF
IMPLEMENTATION

TYPE OF REFURBISHMENT PART OF THE BUILDING
IMPACTED

2008



Major refurbishment

Boiler room and heating system

REFURBISHMENT DESCRIPTION

Replacement of heating system
BEFORE: two old twin boilers (Brand:
FERROLI, Model: LINEA II, power: 98 kw
each).
AFTER: with one new condensing boiler
(model: YGNIS VARFREE 100, September
2008, power: 92 kw)

II.4. BUILDING EQUIPMENT
II.5.1. Heating
ENERGY CARRIER

 Gas

DISTRIBUTION

 Collective

PRODUCTION

 Condensing boiler

EMISSION

 Radiators

REMARKS

Location of the boiler: ATTIC

HEATING EQUIPMENT #1: PRODUCTION
NAME, BRAND

Boiler ygnis, varfree 100

TYPE

 Condensing boiler

START-UP DATE

September 2008

POWER (KW)

92 kw
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II.5.2. Domestic Hot Water
ENERGY CARRIER

 Gas

DISTRIBUTION

 Indvidual

PRODUCTION

 Combustion boiler

REMARK

Single boiler to heat the water (individual choice: electric or gas)

II.5.3. Ventilation
DISTRIBUTION

 Collective

TYPE

 Natural ventilation

II.5. BUILDING CONSUMPTIONS BEFORE AND AFTER ESM
Year
Heating
WATER (in common with
another building f ATC:
Via Calvino 31)
Heating degree days

in MWh
in m3

2007

2008

2009

2010

130 430

102 950

90 970

100 540

2 835

2 538

-

2 621

2263

2366

2654

2289

2011

2377
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III. IDENTIFICATION OF THE OPTIMIZATION SOLUTION
FOR THE ORIGINAL ENERGY SAVING MEASURE
III.1. GENERAL DESCRIPTION FOR THE OPTIMIZATION SOLUTION
II.5.2. Solution of the optimization solution #1
DESCRIPTION OF THE OPTIMIZATION
PROPOSED FOR IMPROVING THE EFFICIENCY
OF THE EXISTING ENERGY SAVING MEASURE
 TECHNICAL INTERVENTION
 MAINTENANCE ADJUSTMENT
INSTALLATION OF AN INSULATION CAP FOR THE HEAT
EXCHANGER.

very common issue and is a frequent cause of under-performing
heat exchangers.
After analysing the Passoni heating system, it was found that the
best option was the very removal of the heat exchanger; this
operation, anyway, would invalidate the boiler warranty, so the
best option to get the goal of a further improvement of the
heating system was placing an insulation cap over the heat
exchanger.
KEY POINTS:


Improve the efficiency of the heating system in
terms of heating performance and energy
consumption; this means:
o
Reduce energy consumption and energy bills
o
Optimize the distribution system performance



Test a very low-cost technical and replicable
solution in order to reduce heat losses at the
heat exchanger, due to the difference of temperature
between the heat exchanger and the surrounding
environment in an already renovated heating system.

PURPOSE FOR IMPLEMENTING THE
OPTIMIZATION SOLUTION
The ESM was implemented by ATC (2009/2010) in order to
reduce the demand of energy for heating and to optimize the
distribution system. The optimization of this ESM is aimed at
improving the energy performance of the building.
At the time of the ESM realisation, a condensing boiler
has been chosen because, thanks to the technology
used by the burner, efficiencies up to 109% can be
achieved with very low pollutant emissions and a
reduction of fuel consumption. The new boiler technology
allows to get massive benefits in terms of heat efficiency and
environmental impact due to the reduced number of power on /
off operation and the continuous adaptation to the minimum
required when climatic conditions change.
Still, tenants complained about differences of
temperatures between the different dwellings, and
about unjustified high energy bills.
As the heating system was brand new at the time of the
esms choosing, it seemed a good idea to keep working
on the heating system in order to improve it. The
objective is to ensure that the heat savings induced by a more
performing heating system are not (partially) lost due to heat
losses at the heat exchanger.
The purpose of a heat exchanger is to properly transfer
heat from one medium to another in a safe and efficient
manner. Heat exchangers can perform heat transfer
duties of considerable magnitude and significance.
Even in closed and protected environments, like via
Passoni basement (where the heating system is placed),
heat exchangers are at risk to such issues as corrosion,
clogs. These issues generally reduce efficiency or put
the heat exchanger at risk of malfunction. Fouling, which is
deposits of impurities on the heat exchange surface, is another

The most suitable optimization to apply to Passoni case
study was the complete elimination of the heat
exchanger. This optimization hasn’t been implemented due to
warranty issues (the boiler supplier gives ATC a 10 years warranty
only if they use an heat exchanger, which prevents problems and
keeps the boiler in good condition). So, as a second choice,
seen that the heat exchanger is a plant element
responsible for heat loss, and thereby it reduces the
efficiency of the boiler. The installation of the insulation cap
for the heat exchanger is a very good compromise between the
need to keep the boiler warranty and the need to improve
heating system efficiency.

OBJECTIVE TARGETED
 Improving the energy performance reducing thermal loses
 improving the indoor comfort and functionality for the tenants
and staff

MEASUREMENT FOR THE OBJECTIVE TARGETED
 Quantitative

TYPE OF MEASUREMENT
 Energy
 Costs
 Comfort indicators (temperature, humidity, etc.
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III.2. GENERAL DESCRIPTION FOR THE OPTIMIZATION PROCESS
III.2.A. Optimization process #1
DESCRIPTION OF THE ACTION:
INSTALLATION OF AN INSULATION CAP FOR THE HEAT
EXCHANGER.
HEAT EXCHANGER
The purpose of a heat exchanger is to properly transfer
heat from one medium to another in a safe and efficient
manner. Heat exchangers can perform heat transfer duties of
considerable magnitude and significance.
There are many different types of heat exchangers. Two common
types are plate heat exchangers and shell and tube heat
exchangers. Passoni building has a plate heat exchanger.

Heat exchangers are at risk to such issues as corrosion, clogs, and
leaks which reduce efficiency or put the heat exchanger at risk of
malfunction. Fouling, which is deposits of impurities on the heat
exchange surface, is another very common issue and is a frequent
cause of under-performing heat exchangers.
Exchangers can be supplied with insulation caps / insulation
jackets in order to reduce energy loss.
INSULATING HEAT EXCHANGERS
Because inspection and maintenance of heat exchangers
is essential, a stay-in-place insulation would not be
effective.
Often, even heat exchangers that generally have integrated
insulation (such as plate heat exchangers) do not perform at
optimal efficiency. If the heat exchanger experiences surface
temperatures considerably different than the ambient
temperature, valuable heat radiates away.
In order to reduce heat losses (and, as a consequence,
energy consumption and energy bills) it is possible to
install an insulation coating as a possible solution.

Figure 1. Scheme of the insulation cap

VIA PASSONI OPTIMISATION
The optimization performed on via Passoni buildings is
the installation of an inspectable thermal insulation cap
for the heat exchanger (Brand: Pacetti; Model:
ISOLPK150C).

The insulation cap is made of 3 separate pieces with exterior finish
aluminium sheet 08/10 mm thick, insulating layer made of a 19
mm thick fireproof closed-cell and lightweight elastomeric
material. Galvanized hook levers that can be opened for
inspection and maintenance lock the components assembled.
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Figure 2. Insulation cap and elastomeric insulation products

It has anti-condensation function and prevents heat loss to the
outside.

Following is the technical sheet of the insulating material used in
the insulation cap (19 mm thick insulating layer of fireproof
closed-cell and lightweight elastomeric material).

INSULATING LAYER
FEATURE

MEASURE

Minimum operation temperature

-40°C

Maximum operation temperature

+105°C

Thermal conductivity (λ)
Resistance factor to vapour diffusion (μ)

λ inferior or equal to 0,035 W/(m*K) at 0°C
average temperature (EN 8497/97)
μ superior or equal 7000 (EN 12086)

Resistance to fire

Class 1 (UNI 9177)

thickness

19 mm

Figure 3. Heat exchanger before and after the implementation of the insulation cap
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The heat exchanger on which the insulation cap has been applied
is a Pacetti PK43 model. Following is the technical sheet of the
heat exchanger:
PACETTI PK43
Feature

Unit

Diameter of connections

inch

1” 1/4

Maximum operating pressure

bar

16

Surface of plate

mq

0,043

l

0,2

Weight of single plate

kg

0,3

Weight of entire chassis

kg

23

H

mm

480

V

mm

380

T

mm

50

L

mm

200

O (

mm

68

LU

mm

240 (7 to 25
plates)

QS

mm

3,1 x (number of
plates)

Dimensions (cf.enclosed
photo)

Content per channel

Figure 4. Heat exchanger Pacetti PK43

SYSTEM IMPACTED
Heat exchanger of the centralized heating system
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PROCEDURES AND
MANAGEMENT ROUTINES
IMPACTED BY THE ACTION

IDENTIFICATION

 YES

DESCRIPTION

The testing has been decided in collaboration with EXEGESI. EXEGESI
is the company in charge for the heating system management. It is an
associate company of ATC and it is responsible for the management
and maintenance of the building heating system.
EXEGESI collects the data and communicates the data to ATC – SiTI’s
technical workgroup. Technical workgroup is responsible for the data
processing.
EXEGESI will implement, adapt the settings and maintain the
instrumentation on-site.

PARAMETERS MEASUREMENT

IPMVP OPTION

C - WHOLE FACILITY

PARAMETER
MEASURED

Energy consumption, outdoor and indoor temperature and RH (data
loggers).
Heating degree days (°C)
Thermography of the boiler room.
The heating energy consumption is calculated because the
implemented optimization acts directly on the management of the
building heating system.
December 2012-April 2013, daily, for the energy consumption

TIME RANGE
BETWEEN
MEASUREMENTS

Efficacy of this action will be measured through the collection of energy
consumption data.
The update of data is on a monthly basis (from the 1st of December
2012).

Two thermography of the heat exchanger were done before and
after the insulation cap installation. The thermography is a first
demonstration that the insulation cap is able to reduce heat
losses, improving the global efficiency of the heating system.

Heat exchanger thermography before

Heat exchanger thermography after
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III.2.A. Optimization process #2
DESCRIPTION OF THE ACTION:
INSTALLATION OF THREE DATA LOGGERS IN THREE
SAMPLE APARTMENTS

Temperature and humidity sensors installed on April 2013 (active
from 9 April)
4 data loggers for indoor (TGU4500) and 1 (TGP4500) for outdoor.
A survey every 30 minutes with memory overflow in about 200
days.
November 2013: results from data loggers.

Figure 5. Data loggers implemented in the corresponding dwellings

Figure 6. Mapping of the data loggers implemented on the sample dwellings

Figure 7. Example of diagram elaborated by data loggers

SYSTEM IMPACTED
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Three sample apartments
PROCEDURES AND
MANAGEMENT ROUTINES
IMPACTED BY THE ACTION

IDENTIFICATION

 NO

PARAMETERS MEASUREMENT

IPMVP OPTION

C - WHOLE FACILITY

PARAMETER
MEASURED

The indoor, outdoor temperatures and RH are calculated in order to
provide a local, constantly monitored baseline of the outdoor/indoor
conditions. This baseline will be very important for the data processing,
at the end of the monitoring stage.

DESCRIPTION

Monitoring period: Every half an hour, from April 2013 to December
2013 (outdoor and indoor temperature and RH from data loggers)
TIME RANGE
BETWEEN
MEASUREMENTS

Efficacy of this action will be measured through the collection of energy
consumption data.
The update of data is on a monthly basis (from the 1st of December
2012).

EXAMPLE OF A DATA LOGGER OUTPUT CHART
DATE
09/04/2013 5.00
09/04/2013 5.30
09/04/2013 6.00
09/04/2013 6.30
09/04/2013 7.00
09/04/2013 7.30
09/04/2013 8.00
09/04/2013 8.30
09/04/2013 9.00
09/04/2013 9.30
09/04/2013 10.00
09/04/2013 10.30
09/04/2013 11.00
09/04/2013 11.30
09/04/2013 12.00

TEMPERATURE
20.377 °C
20.344 °C
20.308 °C
20.283 °C
20.266 °C
20.295 °C
20.299 °C
20.285 °C
20.259 °C
20.223 °C
20.183 °C
20.108 °C
20.051 °C
20.016 °C
19.980 °C

HUMIDITY
49.9 %RH
49.9 %RH
49.9 %RH
49.9 %RH
47.2 %RH
44.8 %RH
44.3 %RH
44.6 %RH
44.6 %RH
44.3 %RH
42.2 %RH
40.7 %RH
38.8 %RH
40.0 %RH
40.3 %RH
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DEC.
13

NOV.
13

MAY.
13

APR. 13

MARCH
. 13

FEB. 13

JAN. 13

DEC.
12

NOV.
12

SEPT.
2008

IV. PLANNING

Replacement of boiler
Agreement on the M&V-PLAN between SHO,
Scientific leader and WP8/Delphis
Installation of an insulation cap for the heat
exchanger
Getting the baseline data
Awareness of tenants
Meeting with persons in charge for the
information of the tenants about the
monitoring of the operation of the heating
system and other related parameters
Meeting with local energy specialist to agree
on the parameters to be monitored (number of
loggers to be used , position of loggers,
frequency of reading)
Test of the data loggers and choose of the
apartments in which to install them.
In total: 1 data logger for outdoor
environment and 4 for indoor environment.
Tenants survey
Monitoring the parameters:
Who: Riccardo Rosso (EXEGESI)
When: monthly, from December 2012 to April
2013 (energy consumption)
every half hour, from April 2013 to December
2013 (outdoor and indoor temperature and RH
from data loggers)
What: energy consumption, outdoor and
indoor temperature and RH (data loggers).
Results from data loggers.
Thermography (before the ESM optimization)

V.

BUDGET

INITIAL INVESTMENT
COSTS FOR THE ENERGY
SAVING MEASURE

36 600 EUR

INITIAL INVESTMENT
COSTS FOR THE
OPTIMIZATION

275 EUR for heat-exchanger cap.
Technical costs: 1.000EUR for the purchase of the data loggers.
Staff costs for action 1 : No staff costs
Staff costs for monitoring phase: No staff costs for monitoring phase.
The costs for the monitoring phase are included in in cost of maintenance.
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VI. REPORTING OF THE COLLECTED RESULTS
VI.1. Baseline period identification
IDENTIFICATION OF THE BASELINE PERIOD

START

END

ALL BASELINE ENERGY DATA

MONTH

December

YEAR

2009

MONTH

December

YEAR

2012

TYPE OF ENERGY Natural gas
TIME RANGE
BETWEEN THE
MEASUREMENT

Daily/monthly

UNITY

kWh

LEGAL
20°C
TEMPERATURE
IN THE BUILDING

VI.2. Monitoring period identification

ALL BASELINE ENERGY DATA

Month

December

Year

2012

Month

December

Year

2013

TYPE OF ENERGY Natural gas
TIME RANGE
BETWEEN THE
MEASUREMENT

Daily/monthly

UNITY

kWh

LEGAL
20°C
TEMPERATURE
IN THE BUILDING

Normalized energy consumption analysis
The installation of the insulation cap for the heat
exchanger is a cheap and efficient system of energy

saving. It is able to reduce the heat dispersion and -accordinglyto minimize energy wastes.
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Via Passoni optimisation represents a good experience of
optimisation testing.

really low, compared to the energy and economic
savings allowed by the insulation cap.


The heat exchanger insulation cap is:



Right fitting: the insulation cap has been provided by
the same supplier of the heat exchanger, so the cap is
adjusted to the temperature conditions according to the
design of the heat exchanger, which ensures better
efficiency.
Cost effective: the relative costs sustained for the
purchasing and installation of the insulation cap are

Consump(on [kWh]

140000

After the replacement of the boiler the energy savings
prove to be significant. From the consumption of 133
MWh in the year before the measure was implemented,
savings in the range of 27-50 MWh per year were
measured, thus showing the eligibility of the conducted
measure

Normalized energy consumption

2650
2600

120000

2550

100000

2500

80000

2450

60000

2400
2350

40000

HDD [Kd]



Convenient: the insulation cap does not inhibit
function or maintenance of the heat exchanger:
galvanized hook levers that can be opened for
inspection and maintenance lock its assembled
components.

2300

20000

2250

0

2200

normalized

HDD

Figure 8. Normalized energy consumption before and after the boiler replacement

In the transitional period before implementing the optimization
solution of insulating the cap, consumption was measured on a
monthly basis in order to monitor it before and after the
implementation. The analysis was conducted with two proposed
.

methods of heating degree days: HDD 20-15 used for existing
buildings and HDD 18-15 comparable to Eurostat. Significant
deviation is noticed in the proposed methods, which consequently
results in different normalized energy consumption
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Figure 9. HDD for each month in the observation period

Figure 10. Normalized energy consumption for each HDD method

Figure 11. Outdoor and indoor temperatures heating season 09.4.2013 – 18.11.2013
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HDD
20-15
18-15
Month
January
7,72%
7,60%
February
12,23%
11,31%
March
7,51%
17,06%
April
-18,13% -14,60%
October
-163,54% -199,15%
November -13,28% -13,42%
December
2,97%
1,95%

According to the HDD proposed method, consumption was
compared before and after the optimization solution was
implemented.
Energy savings were recorder in December, January,
February and March – in the core of the heating season.
The optimizations solution resulted in 3-12% of energy
savings in those months, according to the national HDD
(20-15).
There is no sign of improvement in transitional months
April and October and November as well. No specific
reason was given, why consumption was so much higher than the
year before, when the optimization solution was not yet
implemented. The results of measured indoor temperatures and
relative humidity in three apartments show that the tenants
maintained relatively high indoor temperatures, e.g. apartment’s 2
indoor average temperatures is around 24°C, apartment’s 3
average temperatures is around 23°C. These indoor temperatures

were recorded in October, when HDD is the lowest of all months
in the heating season.
Higher consumption can as well be attributed to the
user behaviour. E.g. if the indoor temperature was so high, they
might open the windows to ventilate the apartment. Such act
causes higher consumption, which can be the case in the
observation month. Depending on the HDD taken into account,
normalized consumption increased for 163-200% or in MWh, from
4,18 to 11,5 (national HDD) / 12,5 (Eurostat HDD). This equals to
2,55 kWh/m2 in October and 7,03 kWh/m2 (national HDD) after
the optimization. So a contribution of approximately 4,5 kWh/m2
is recorded in this month.
Possible reasons have already been explained but such high
consumption creates an anomaly that cannot be taken into final
consideration of the optimization savings. By taking into account
only the period from November – April (year 2012 and 2013) the
average energy savings was 3,84 % which is in the expected
range.

For the HDD calculation (National HDD), ARPA (Agenzia
Regionale per la Protezione Ambientale, Regional Agency for
Environmental Protection, www.arpa.piemonte.it) has been
contacted. ARPA provided data related to daily temperature from
2007 to 2013. Using these data, the HDD for the three ATC case
studies have been calculated.
The methodology used is the following:
- with the support of an expert identified the most suitable
meteorological station for every case study (ARPA has nine
meteorological stations near the case studies). In particular, we
chose meteorological station “Torino Alenia” for Passoni case
study. The meteo station was chosen because of its closeness to
the case study and because of its typology;
- average daily temperatures have been considered for the HDD
calculation (baseline temperature = 20°C).

Normalized energy costs analysis
The typology of the contract is defined “Servizio Energia” (Energy
Service).
The costs of maintenance and management are
incorporated in the cost of energy (“energy price”) so it
is impossible to parcel them out.
The company in charge for the heating system management is
EXEGESI. It is an associate company of ATC and it is responsible
for the management and maintenance of the building heating
system.







Energy consumption (heating season 20112012) = 94.620,00 kWh
Energy rate baseline = 0,090080 euro/kWh
Price revision coefficient = 7,29% (Resolutions Authority
for Energy and Gas 132/11, 202/11, 177/12)
Revised energy rate = 0,096647 euro/kWh
Energy cost (variable share) = 9.144,72 euro.
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Observation heating season
Consumption [kWh]
GHG emissions [t]
Savings

Observation period
Consumption [MWh]
GHG emissions [t]
Savings

before ESM

ESM mid

ESM mid

ESM mid

2007-2008
133318
29,33

2008-2009
106605
23,45
20%

2009-2010
82589
18,17
38%

2010-2011
98007
21,56
26%

before ESM

after ESM

2012
94,9
20,88

2013
91,26
20,08
4%

Table 12. Comparison between consumptions and emissions before and after the ESM implementation and optimisation

ESM ‐ Cumulative investment

Cost

Installation of an insulation cap
Data logers

275,00 €
1.000,00 €

Total cumulative investment

1.275,00 €

Table 2. Costs for ESM optimisation

Total cumulative investment amounts to 1.275,00 €,
where the highest cost in ESM represents the
investment in insulation of the heating cap. The
replacement of the boiler was implemented in the heating season
2008-2009, while the installation of an insulation cap followed in
December 2012. The replacement of the boiler resulted in
energy savings between 20-38%.
We mark the period from the replacement of boiler to the
completion of ESM as ESM mid. The optimization steps were
implemented in December 2013, which consequently gives

another possible period of observation. Overall, energy
consumption was being observed in three different periods:
•

before the boiler replacement (marked as “before
ESM”),

•

after the boiler replacement and before the installation
of the insulation cap (marked as “ESM mid”),

•

after installation of the insulation cap (marked as “after
ESM”).

The replacement of the boiler in the heating season showed as
justified in several ways. On the basis of measured consumption

IEE 10/344 – AFTER PROJECT / ATC TORIN4
7

on a yearly basis three years after the replacement, the
energy savings fluctuated between 20 and 38%. It also
demonstrated as economically justified, since in the heating
season 2009-2010 the lowest overall energy consumption was
documented in the observed three-year period, while the highest
HDD was recorded in that period.

The improvement of the tenants awareness regarding
the environmental issues should allow the reduction of
the energy consumption (heating, water, electricity).
Without a specific monitoring of the tenants
consumptions is not possible to estimate the real
decrease of the tenants energy consumption. The
installation of specific sub-metering was not included in
AFTER project because the costs of installation in every
dwellings should be too high respect of the project’s
budget.

The expected energy savings value were set between
3% and 7% in consumption and after completing the
optimization solutions and therefore completing ESM, the
energy saving resulted in that exact range (November 2013 and
February 2014), where October was taken out of the observed
period (reasons explained in 3.3.2.
The two optimization solutions are low cost interventions.
Thermography assesses the well done execution of the external
insulation shell. It is no possible to evaluate the reduction of the
energy consumption after this intervention. But we can assess that
the right execution of the external insulation ensure the reduction
of the heat loss through the walls, improve energy-efficiency of
the entire building, reduce condensation and improve comfort
levels. All these benefits together contribute to help the
environment by burning less fossil fuel.
For all the above reasons, we assess that this low cost
optimization solution should be highly replicable for similar
cases in all of Europe.

•

The leaflets that the SHO distributed to the tenants
included suggestions and good practices in order save
energy and to improve the indoor comfort of the
apartments.

•

We can conclude that even if in this pilot site there is
not a direct link between the tenants actions and their
energy consumption, the increase of the tenants
awareness about the environmental issues is very crucial
as well. Every SHOs should provide investments in this
kind of actions because the sum of each single little
change of wrong energy behaviour could reach great
results in terms of environmental, social and economic
aspects.

VI. TENANTS COMFORT AND SATISFACTION

How much money do you spend for heating in the winter season?

6
Is the heat generated by your heating system enough
to warm all of your apartment rooms in winter?

5
4
3

6

2

5
4

1

3

0
< 1000 €

1000 ‐ 2000
€

> 2000 €

no answer

2
1
0
YES

NO

no answer
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During the summer is the temperature comfortable in all of
your apartment rooms, even in the hottest days?

Have you noticed any condensation phenomenon on windows?

6

7

5

6
5

4

4

3

3

2

2

1

1

0
YES

0
YES

NO

NO

no answer

Do you set the heating system of your apartment in two different
Where did you notice it? (windows, walls or both)
mode (day and night)?

2,5

8
7
6
5
4
3
2
1
0

2
1,5
1
0,5
0
walls
YES

NO

no answer

What are the general conditions of your accommodation?

5
4
3
2
1
0

walls and
windows

other

Are you in the habit of opening the windows at least once
a day to let the air change and to prevent the formation
of mould and condensation?

10
8
6
4
2
0
YES

NO

no answer
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10
Do you have an air filtration systems in the bathrooms without
windows?

8
6

8
7
6
5
4
3
2
1
0

4
2
0
YES

NO

no answer

What is the usual temperature in your used rooms
during the winter?

YES

NO

no answer

8
6
4

Do you have a ventilation fan in the kitchen?

2
0
<19°

19‐21°C

22‐23°C

other

VIII. LESSONS LEARNT

•

The insulation cap for the heat exchanger is a
very low cost solution to improve energy efficiency
of the building; nevertheless, it allows small energy
savings.

•

This optimisation can be easily transferred to all
ATC housing stock using heat exchangers in
their heating system.

•

It would be useful to assess the possibility of
insulating also pipes, besides the heat
exchanger. Pipe insulation can lead to a further energy
saving.
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ESM #3: PICCO
RECENTLY REFURBISHED BUILDINGS

I.

IDENTIFICATION OF THE ENERGY SAVING MEASURE

WORK PACKAGE FOR THE MEASURE

 RECENTLY REFURBISHED BUILDINGS

TYPE OF MEASURE

MAJOR REFURBISHMENT

NAME OF THE MEASURE

EXTERNAL SHELL INSULATION AND WINDOWS SUBSTITUTION
TECHNICAL
ASPECTS

In 2008-2010 ATC took some steps to renovate via Picco
buildings by pursuing energy saving targets through improving
building insulation.
These energy saving measures are:



Setting of a 80mm insulation coat on an existing
building from the 1960s.



Substitution of existing single glazing with high
performance double glazing



Improvement of the heating system through the
installation of new boilers and solar panels (for dhw).

Nevertheless, tenants still complain about condensation.
IMPLEMENTATION OF THE MEASURE

2010

Figure 1. Detail of via Picco 53-55 situation before the refurbishment
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II.

IDENTIFICATION OF THE PILOT BUILDING

II.1. GENERAL OVERVIEW
NAME OF THE SOCIAL HOUSING ORGANIZATION
/ OWNER OF THE BUILDING

ATC TORINO

COUNTRY

Italy

ADDRESS OF THE BUILDING

NUMBER

53-55-62-64

STREET

Via Picco

CITY
(+CODE)

Venaria reale (10078)

CLIMATIC
ZONE

Cfb

INDIVIDUAL/COLLECTIVE

 Collective

YEAR OF DELIVERY FOR THE BUILDING

1966

NUMBER OF STORIES

5

NUMBER OF DWELLINGS

28

NUMBER OF INHABITANTS

58

ENERGY CARRIER FOR HEATING

Natural gas

II.2. BUILDING DESCRIPTION
TYPOLOGY

Multi-family house

TOTAL CONDITIONNED FLOOR
AREA

Building via picco 53/55 = 878,71 m2;
Building via picco 62 = 436, 17 m2;
Building via picco 64 = 431,55 m2; total = 1.746, 43 m2

NUMBER OF DWELLINGS

28

CONSTRUCTIVE TYPOLOGY

 Complete solid masonry

WALLS TYPOLOGY

INSULATION

 External thermal insulation

INSULATION
MATERIAL

 Cellular plastics: eps

TIGHTNESS
(CM)

8

EXTERIOR TRIM  Coatting (coloured plaster)
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CEILLAR, BASEMENT

INSULATION

 Basement

TYPE OF ROOF, TERRACES

INSULATION

 Pitched roof (+ central part with a flat roof)

INSULATION
MATERIAL

 Cellular plastics: eps

GLAZZING

 Double

FRAME

 Aluminium

TYPE OF WINDOWS

II.3. PREVIOUS REFURBISHMENTS
YEAR OF
IMPLEMENTATION

TYPE OF REFURBISHMENT PART OF THE BUILDING
IMPACTED

REFURBISHMENT DESCRIPTION

2008

 Major refurbishment

External insulation

Shell

II.4. BUILDING EQUIPMENT
II.4.1. Heating
ENERGY CARRIER



Gas

DISTRIBUTION



Collective

PRODUCTION



Condensing boiler

EMISSION



Radiators

MONITORING



REMARKS

Production of heating with 2 condensing boiler (Via Picco 53-55)
Production of heating with 1 condensing boiler (Via Picco 62)
Production of heating with 1 condensing boiler (Via Picco 64)

Thermostatic valves

HEATING EQUIPMENT #1: VIA PICCO 53-55
NAME, BRAND

Boiler BAXI, LUNA HT

TYPE

 Condensing boiler

START-UP DATE

30-05-2010

NUMBER

2

POWER (KW)

2 x 55 kw

HEATING EQUIPMENT #1: VIA PICCO 62
NAME, BRAND

Boiler BAXI, LUNA HT

TYPE



START-UP DATE

30-05-2010

POWER (KW)

55 kw

Condensing boiler
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HEATING EQUIPMENT #1: VIA PICCO 64
NAME, BRAND

Boiler BAXI, LUNA HT

TYPE

 condensing boiler

START-UP DATE

30-05-2010

POWER (KW)

55 kw

II.5.2. Domestic Hot Water
ENERGY CARRIER

 Gas

DISTRIBUTION

 Collective

PRODUCTION

 Condensing boiler

REMARK

DHW produced by heating system (1 accumulator) and solar panels (in every building of Via Picco)

DOMESTIC HOT WATER EQUIPMENT #1: HOT WATER ACCUMULATOR
NAME, BRAND

ELBI, BF-2

START-UP DATE

30-05-2010

TANK VOULME (LITERS)

2000

TANK OPERATING
TEMPERATURE (°C)

Setpoint 70°C in tank – setpoint 43°C to apartments

II.5.3. Ventilation
DISTRIBUTION

 Collective

TYPE

 Natural ventilation

II.5. BUILDING CONSUMPTIONS BEFORE AND AFTER ESM
The “Agenzia Territoriale per la Casa” (ATC) of the Turin District is
a public institution pursuing the public interest to provide
accommodation to vulnerable groups of population at a cost
affordable for their income. Moreover, ATC’s task is to manage
the buildings of its own and of buildings entrusted to it other
public institutions.
ATC implements interventions aimed to the recovery and the
conservation of the public housing and related services; ATC
reaches this goal through processes of valorization funded by the
company itself, or by State, or by the Regions, or by other
institutions. ATC participates in consortiums and joint ventures to
create and manage buildings, to perform integrated programs
and to realize subsidized housing interventions.

In 2002 ATC founded Exegesi an in -house company with the aim
to better manage technological systems and related services in
ATC’s buildings. In the following years Exegesi has developed
more technical skills thus being able to improve its support to
ATC. In particular, Exegesi handles the management of lifting
equipment, technological systems and installation of solar and
photovoltaic panels.
Before the constitution of Exegesi a considerable part of the
heating systems wasn’t directly managed by ATC, but it was
entrusted to private energy supply enterprises which billed
energy consumption directly to the tenants. For this reason the
data related to energy consumption in buildings not directly
administered by ATC are not available.
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III. IDENTIFICATION OF THE OPTIMIZATION SOLUTION
FOR THE ORIGINAL ENERGY SAVING MEASURE
III.1. GENERAL DESCRIPTION FOR THE OPTIMIZATION SOLUTION
II.5.2. Optimization selection #1
DESCRIPTION OF THE OPTIMIZATION PROPOSED FOR
IMPROVING THE EFFICIENCY OF THE EXISTING
ENERGY SAVING MEASURE

The following are some advantages:

•

structural wall is warm and dry, increasing thermal
performance and reducing building

 AWARENESS PROCESS

•

removal of cold bridges reduces the risk of
condensation, damp and mould.

TENANTS’ AWARENESS AND EDUCATION ABOUT THE ESM.
1 TO 1 TENANTS’ AWARENESS RAISING DURING SURVEYS.

•

The heat retention capability of the existing wall is fully
utilised

•

Lightweight construction methods can be used, allowing
for fast installation.

•

Interstitial condensation can be eliminated, irrespective
of climate conditions.

•

Eliminates cracking caused by thermal expansion and
contraction even in mixed blockwork.

•

maintenance can be applied without disruption to the
household

•

does not reduce the indoor floor area

•

renews the appearance of outer walls

•

improves weatherproofing and sound resistance.

•

fills cracks and gaps in the brickwork, which will reduce
draughts

•

increases the life of your walls by protecting the
brickwork

•

is best installed at the same time as external
refurbishment work to reduce the cost

•

may need planning permission - check with your local
council

•

requires good access to the outer walls

•

is not recommended if the outer walls are structurally
unsound and cannot be repaired.

DISTRIBUTION OF DOCUMENTS AND BROCHURES AIMED AT
TEACHING THEM WHAT THEY NEED TO DO AND -MOST OF
ALL- AVOID IN ORDER TO KEEP THE ESM EFFICIENT AND
EFFECTIVE AS LONG AS POSSIBLE.
Picco retrofitting, consisting in external shell insulation
and windows substitution was recommended by ATC’s
technical consultants in the framework of a set of maintenance
actions needed by the buildings in order to restore their energy
efficiency.
This choice has been made considering the evidence that
insulation of buildings leads to significant energy savings and also
protects the building substance, not only in new constructions but
also in refurbished old buildings. Besides, thermal indoor comfort
is also improved by thermal insulation.
Seen the overall conditions of the building before any intervention
a refurbishment consisting in placement of external insulation and
windows substitution seemed to be the most reasonable and
efficient solution, also because tenants were complaining about
mould and excessive humidity in their apartments.
In recent years there has been a huge increase in social
and political pressure to minimise unnecessary energy
consumption. Diminishing fossil fuels and rapidly increasing
energy bills are a cause for concern around the world. Heating
and cooling buildings is a considerable cost for both domestic and
commercial property owners. Significant, on-going savings can be
made if the entire building is insulated properly. There are 3
typical approaches to insulating walls: internal, cavity
and external wall insulation. The best possible building
performance can only be realised if walls are externally
insulated.
External wall insulation involves fixing a layer of insulation material
to the wall, then covering it with a special type of render
(plasterwork) or cladding. The finish can be smooth, textured,
painted, tiled, panelled, pebble-dashed, or finished with brick
slips.

Thermal protection is of considerable importance for the
modernisation of existing buildings. It provides greater protection
from moisture damage, improves the thermal comfort through
higher surface temperatures and significantly increases the
potential energy savings.
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Increasing the insulation thickness of an external insulation coat
minimises problems related to thermal bridges. A good external
insulation can be the solution for problems of moist due to
humidity in the apartments; these kinds of problems had been
noticed in Picco buildings.

The following diagrams illustrate this principle using an
example of a room with an external edge on the ground
floor. Even if a cabinet is situated in the corner of the
room, condensation can be prevented – if the wall is
well-insulated enough.

Figure 1. Old building, situation at the facade without insulation (Source: http://passipedia.passiv.de)

Figure 2. Refurbished old building with good external insulation (200 mm) (Source: http://passipedia.passiv.de)

By increasing the external insulation of the wall, interior
surface temperatures rise. Due to the cross heat flow,
this occurs even in the critical thermal bridge areas. An
adequate additional insulation is able to raise the
temperatures at all critical connection points so far that
the relative humidity remains under 80% everywhere
and therefore problems with humidity are avoided.
Insulation works include the windows substitution. Old windows
were deteriorated, and they had very poor thermal insulation
attributes. The window structures were disrupted by cracks
running in the frame. From the energy savings point of view,
considering their actual technical conditions, the windows had a
big impact on the wasteful heating of the building. This made
necessary to provide to an integrated action aiming at improving
the energy performance of the building shell, by projecting and
putting in place a system made of the external insulation and of
the new double glazing windows (instead of the old single glazing
windows).
The ESM was implemented by ATC (2008-2010), and it helped to
reduce the high demand of energy for heating and DHW and to
improve the energy performance of the building.
The optimization of this ESM is aimed at improving the energy
performance of the building, as tenants still complain about
indoor discomfort. The refurbishment ha solved the problems of

mould and humidity, but still there are differences between the
indoor temperatures in the different dwellings.
As the buildings have been recently completely renewed, AFTER
seems a good opportunity to verify if proper tenants’ behaviours
are able to reduce energy consumption and to increase the
energy performance of a building.
The optimization is intended to verify on an
experimental basis, how much behaviours and habits of
individual households weigh on the overall energy
efficiency of the building-plant system.
Nowadays, the main tools that have been applied in order to
improve energy efficiency or reducing energy use have mostly
been technological and economic. However, consumers’
behaviour has also a big impact on energy efficiency and energy
waste1; this is particularly appropriate for the residential sector.
What is needed in order to get good results is to
connect a low involvement topic such as energy

1

Source: Anca-Diana Barbu (EEA), Nigel Griffiths and Gareth Morton
(Ricardo-AEA) - EEA Technical report No 5/2013. “Achieving energy
efficiency through behaviour change: what does it take?”. © EEA,
Copenhagen, 2013
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conservation to a high involvement topic such as, e.g.,
energy bill reduction, through an information campaign
as the vehicle to drive long term behaviour change.
The expected result of this campaign is changed behaviours that
provide participants with the following benefits:





Tangible benefits, including lower bills, an improved
indoor hygrometric comfort, reduction of mould and
humidity etc.
Intangible benefits, such as environment protection,
reduction of energy footprint, making home more
efficient/comfortable, etc.

Everyday energy-consuming behaviours (such as use of heating
and lights) are largely habitual. Such habits are often reliant on
automatic processes that may be particularly resistant to change.
For example, while information campaigns to reduce energy use
may result in increased consumer knowledge, this does not always
translate into real energy savings { Source: “Behaviour Change and

KEY POINTS:



Reduce energy consumption and energy costs
Improve the energy performance of the building and
the comfort for the tenants

Test a non-technical solution in order to assess if tenants
behaviour can significantly affect the energy performance of a
building.
OBJECTIVE TARGETED
 Increasing the empowerment of the stakeholders (tenants,
providers)
 improving the comfort and functionality for the tenants and
staff
MEASURMENT FOR THE OBJECTIVE TARGETED
 Quantitative
 qualitative

Energy Use”, Published by the Cabinet Office Behavioural Insights Team on
July 2011 - © Crown copyright 2011}.

Via Picco optimization consists in teaching tenants virtuous
behaviours, trying to influence their habits in order to optimize
the synergy between building, systems and people.

TYPE OF MEASUREMENT
 Energy
 costs
 satisfaction rate
 thermal comfort

III.2. GENERAL DESCRIPTION FOR THE OPTIMIZATION PROCESS
III.2.A. Optimization process
DESCRIPTION OF THE ACTION:

TENANTS’ AWARENESS AND EDUCATION ABOUT THE ESM.
1 TO 1 TENANTS’ AWARENESS RAISING DURING SURVEYS.
This intervention is suggested in order to directly act on tenants’
awareness and education, teaching them what they need to do
and -most of all- avoid to keep the ESM efficient and effective for
as long as possible. The aim of the ”1 to 1 tenants’
awareness raising” is to present the main characteristics
of the refurbishment done to their building and give
them some instructions to explain which are the best
behaviours to perfectly use the ESM and save energy.

A power point presentation was prepared and distributed to
tenants (the document is available on Dropbox). The presentation
contains tips, instructions and suggestions to take the best
advantage from the buildings’ ESM in terms of heat gaining,
energy saving and, subsequently, reduction of energy bills.
The content of the presentation is structured in a very simple,
intuitive way. During the face-to-face meetings with tenants, by
the way, each and every one of the suggested measures has been
fully explained.
The meeting with tenants has been done at the same time of the
first tenants’ survey. The reason of this choice was to be able to
meet the majority of via Picco tenants for both scopes (tenants’
interviews and awareness raising), as the meeting was previously
announced by ATC and by the building caretaker.

SYSTEM IMPACTED
This intervention affects the "social performance" and not a system or part of the building.
Nevertheless, it is expected that an even slight change in tenants’ habits and behaviours is able to affect the structural part of the building, in
terms of an improvement of indoor comfort and of reduction of humidity and mould
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PROCEDURES AND
MANAGEMENT ROUTINES
IMPACTED BY THE ACTION

IDENTIFICATION

þ YES

DESCRIPTION

This intervention is a further opportunity to meet the tenants and
confirm SHO presence to them.

PARAMETERS MEASUREMENT

IPMVP OPTION

C - WHOLE FACILITY

PARAMETER
MEASURED

Heating energy consumption (kWh) and its cost (EUR - calculated from
metered heating energy consumption and price of energy)
Heating degree days

TIME RANGE

monthly
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Figure 2. Three examples slides of the document presented to the tenants

APR. 14

DEC.
13

MAY 13

APR. 13

MAR.
13

FEB.
13

JAN. 13

DEC.
12

NOV.
12

2010

IV. PLANNING

Refurbishment: external coat insulation
Agreement on the M&V-PLAN between SHO,
Scientific leader and WP8/Delphis
Meeting with persons in charge for the
information of the tenants, for the
optimization of the ESM and for monitoring
electricity, heating etc.
Apply the optimization suggested.
Tenants survey/meeting including awareness
process and distribution of the material
Monitoring the parameters:
Who: Riccardo Rosso (EXEGESI)
When: monthly, from December 2012 to April
2013
What: energy consumption.
nd
2 tenant survey including a feedback on the
satisfaction and the evolution of the
behaviours.
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BUDGET
INITIAL INVESTMENT
COSTS FOR THE ENERGY
SAVING MEASURE

1.619.000,00 EUR

INITIAL INVESTMENT
COSTS FOR THE
OPTIMIZATION ESM

TECHNICAL
COSTS

There are no technical costs related to action 1. Action 1 is a social action, no
technical tool has been purchased.

STAFF
COSTS

Staff costs for action 1: approx. 2.000 €
Staff costs for monitoring phase: No staff costs for monitoring phase.
The costs for the monitoring phase are included in in cost of maintenance.

V.

REPORTING OF THE COLLECTED RESULTS

VI.1. BASELINE PERIOD IDENTIFICATION
Cf. II.5

VI.2. MONITORING PERIOD IDENTIFICATION
IDENTIFICATION OF THE MONITORING PERIOD

START

END

ALL BASELINE ENERGY DATA

Day

1

Month

December

Year

2012

Day

31

Month

December

Year

2013

TYPE OF ENERGY Natural gas
TIME RANGE
BETWEEN THE
MEASUREMENT

Monthly

UNITY

MWh / DOMESTIC HOT WATER

LEGAL
20°C
TEMPERATURE
IN THE BUILDING
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VI.1. SYNTHESIS OF THE RESULTS
The optimization proposed is not a technical intervention but is
aimed to improve the awareness of the tenants and to change
their behaviour.

The impression gained as a result of the meeting is positive:
tenants were interested in better understanding the implemented
ESM and they wanted to understand how to improve the energy
performance of the building and how to reduce the energy waste.

Normalized energy consumption analysis

Normalised energy consumption on a monthly basis for the monitoring period

The normalised monthly energy consumption is calculated using
the normalized HDD from 2008 to 2012.
The monitoring period started on December 2012 and finished on
February 2014.

April, March and October 2013 were not taken into consideration
because of the data collected are not comparable with the other
data.
The HDD during the year monitored were higher than the average
of the HDD, this means a warmer winter season in 2013.
Comparing the months of December, January and February 2012
and 2013, in spite of the outside climatic condition, the energy
consumption was increased in all the warmer months.

For the HDD calculation (National HDD), ARPA (Agenzia
Regionale per la Protezione Ambientale, Regional Agency for
Environmental Protection, www.arpa.piemonte.it) has been
contacted. ARPA provided data related to daily temperature from
2007 to 2013. Using these data, the HDD for the three ATC case
studies have been calculated.
The methodology used is the following:
- with the support of an expert identified the most suitable
meteorological station for every case study (ARPA has nine
meteorological stations near the case studies). In particular, we
chose meteorological station “Venaria Ceronda” for Passoni case

study. The meteo station was chosen because of its closeness to
the case study and because of its typology;
- average daily temperatures have been considered for the HDD
calculation (baseline temperature = 20°C).
The typology of the contract is defined “A Regia”.
Data collected are the sum of heating and hot water energy
consumption.
The responsible of heating system management in the heating
seasons prior to 2011/2012 was MANET (not EXEGESI). The bills
were charged directly to tenants.

2012-2013 monitoring period after implementation of ESM
2011-2012 baseline period after ESM
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Via Picco, 53-55

Via Picco, 62

Via Picco, 64
Via Picco, 64

The above figures represent the percentage of the
reduction of the heating energy consumption after the
implementation of the optimization solution of ESM
comparison the year of monitoring (2012-2013) with
the baseline year (2011-2012). The upper bars on each
graphs are calculated with HDD normalized. Lowest bars show
actual energy consumption calculated with actual Monthly HDD.
It is important to note that data collected during the
monitoring period also included consumption of
domestic hot water, while data collected during
baseline period were related only to heating
consumption. Probably for this reason energy consumption
did not decrease as expected during monitoring period: it is a
fact that only building Picco, 64 registered 5 percent
of energy saved.

We can suppose leaflets handled by ATC were
partially take into consideration by tenants, or that
information provided were not totally clear and
understandable by whole of people.
ATC should works in this field in order to fill the gap into
communication between SHO and tenants. These results
demonstrate that passive communication did not work.
If ATC wants really to engage tenants and transfer to them
good and low energy behavior, the best way to do it is,
perhaps, through collective or single meeting between tenants
and SHO as well as informative brochures.
Moreover, in future will be very crucial to gather data
more precise as possible, in this way every SHOs will
be able to process them with the best accuracy as
possible, in order to evaluate the exactly effect of any
energy
saving
measure
put
in
place.
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Normalized energy costs analysis
The SHO spent for the implementation of the ESM 1.619.000,00
EUR. The implementation started in 2008 ended in 2010.
During the heating season 2011/2012 the energy costs were as
follows:
VIA PICCO 53-55
•
•

Energy consumption (heating season 2011-2012)=
72.975,11 kWh
Energy cost = 8.357, 98 euro plus VAT

•
•

Energy consumption (heating season 2011-2012) =
41.446,06 kWh
Energy cost = 4.998,15 euro plus VAT

VIA PICCO 64
•
•

Energy consumption (heating season 2011-2012)=
47.608,60 kWh
Energy cost = 5.914,69 euro plus VAT

There are no data regarding the energy price and the costs for
energy during the monitoring period.
The SHO didn’t incurred to any staff cost and technical costs
related to the implementation of the ESM
VIA PICCO 62

Evaluation of the link consumption and tenants involvement
The optimisation implemented in Picco pilot site wasn’t
a technical optimization but was a social optimization
towards the tenants’ awareness improvement regarding
the environmental issues.
Because of the lack of consumption data regarding the
years before/after the implementation of the ESM we
decide to focus our interest in the results of the tenants survey, in
order to highlight the beneath of the involvement of the people
who live in social houses.

The distribution of the leaflets to the tenants was
fulfilled on ‘door to door’ procedure in April 2013. The
most relevant aspect in this process is the direct interaction
between SHO and tenants. Tenants can express opinions and
immediately ask specific questions, tenants play an active rule.
The other action the SHO made was a second survey in
March 2014 in order to evaluate if the tenants really
changed their behaviour.
Some of the results of the second survey are very interesting.
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The number of tenants interviewed was 18, the number of
dwelling is 28. This means that 64% of the total inhabitants were
surveyed.
Like it is shown in the graph 1, the 100% of the tenants
interviewed lived in the same apartment from 2012 (year of the
implementation of the ESM).
The question n°2 shows that the number of tenants who noticed
variations in terms of comfort since the optimization of the ESM
corresponds with the number of persons who didn’t notice any
variation.
Unfortunately, regarding the heating costs (question
n°4) the 50 % of the interviewed noticed an increase of
costs after the implementation of the ESM. The 72
percent didn’t notice any abnormality in the heating
system but the 61 percent noticed an increase of the
malfunctions and breakdowns.

The most interesting results are in questions number 7, 8 and 12.
After the implementation of the ESM and the after their
involvement in AFTER project it seems that the tenant’s interests
about the environmental issues were increased. The 56 percent
of the surveyed suggest the need to implement further
interventions in order to improve the indoor comfort
(question n.12).
From question n.13 to n.15 it is interesting to note that
the 100 percent received the leaflets with the
suggestion to adopt more sustainable behaviour and
the 89 percent declare that they have modified their
behaviour. The last question shows that the action most popular
in order to save energy is to turn off the light and the heating.

VI. TENANTS COMFORT AND SATISFACTION
How much do you spend for heating in winter season?

Is the heat generated by your heating system enough to
warm all of your apartment rooms in winter?

9
8
7

8

6

7

5

6

4

5

3

4

2

3

1

2

0
< 1000 €

1000 ‐ 2000 €

> 2000 €

no answer

1
0
YES

NO

no answer
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During the summer is the temperature comfortable in
all of your apartment rooms, even in the hottest days?

10

What are the general conditions of your
accommodation?

6

8

5

6

4
3

4

2

2

1

0
YES

NO

no answer

Do you have and use an air conditioner in your
apartment?

0
INSUFFICIENT

MIDDLE

GOOD

EXCELLENT

Have you noticed any condensation phenomenon on
windows?

12

9

10

8
7

8

6

6

5
4

4

3

2

2
1

0
YES

NO

0
YES

Do you set the heating system of your apartment in two
different mode (day and night)?

NO

Where did you notice it? (windows, walls or both)

9
8

2,5

7
6

2

5

1,5

4

1

3
2

0,5

1

0

0
YES

NO

no answer

walls

walls and windows

other

IEE 10/344 – AFTER PROJECT / ATC TORIN6
9

Are you in the habit of opening the windows at least
once a day to let the air change and to prevent the
formation of condensation?

What is the usual temperature in your used rooms
during the winter

9
8
7
6
5
4
3
2
1
0

14
12
10
8
6
4

<19°

2

19‐21°C

22‐23°C

other

0
YES

NO

no answer

Do you have an air filtration systems in the bathrooms
without windows
Do you have a ventilation fan in the kitchen?

9
8
7
6
5
4
3
2
1
0
YES

NO

no answer

VII. LESSONS LEARNT
The tenants involvement is an important optimization solution that
every SHOs can carry out it in several ways. You can put many
measures in place to reduce energy use, but very few changes can
be implemented without cooperation from users.
The improvement of the tenants awareness regarding
the environmental issues should allow the reduction of
the energy consumption (heating, water, electricity).
Without a specific monitoring of the tenants consumptions it is
not possible to estimate the real decrease of the tenants’ energy
consumption. The installation of specific sub-metering was not
included in AFTER project because the costs of installation in
every dwellings would be too high respect of the project’s
budget.

The leaflets distributed to the tenants by the SHO
included suggestions and good practices in order to
save energy and to improve the indoor comfort of the
apartments.
We can conclude that even if in this pilot site there is not a direct
link between the tenants actions and their energy consumption,
the increase of the tenants awareness about the environmental
issues is very crucial as well. Every SHOs should provide
investments in this kind of actions because the sum of each single
little change of wrong energy behaviour could reach great results
in terms of environmental, social and economic aspects.
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O 1.
O 2.
O 3.
O 4.
O 5.
O 6.

3 selected replacement of systems ESM are optimized and tested on 3 pilot sites (-5% of the previous energy consumption on pilot
sites) : PASSONI
6 selected pilot refurbishment ESM are optimized and tested on 6 sites (-50% of the previous energy consumption on the pilots) :
PICCO
3 selected running maintenance ESM are optimized and tested on 3 pilot sites (-5% of the previous energy consumption on pilot
sites) : RIESI
18 pilot ESM assessed with the corresponding data collection.
18 pilot ESM tested, quantified, evaluated and corrected technically et economically for their energy efficiency in 6 SHO.

D5.2

Report on pilot sites : HEINHEMMERSTRA∫E

D6.2

Report on pilot ESM tested “live” on sites : MATHILDENSTRA∫E

D7.2

Report on pilot sites : WOHNART 3

D8.1

6 reports of testing and evaluation about the 18 pilot ESM with the corresponding recommendations
and corrections including organizational aspects / processes.

D8.1
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