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TARGET OF THE PROJECT
REALIZATION OF A BUILDING INTERVENTION IN AN ECO-SUSTAINABLE REGIME. MEASURE THE
THRESHOLD VALUE THAT ESTABLISHES THE FINANCIAL ACCEPTABILITY OF AN ECO-SUSTAINABLE

AND HEALTHY REAL ESTATE RENOVATION FOR PEOPLE
FROM AN ENVIRONMENTAL POINT OF VIEW

ECONOMIC TECHNIQUE

TOOLS

C.A.M. SUSTAINABILITY PROTOCOLS
ITACA
LEED



Dipartimento 
di Ingegneria Industriale 
e Scienze Matematiche

e
x
p
e
c
t
e
d

r
e
s
u
lt

s

REASONS AND EXPECTED RESULTS

THE RESEARCH AIMS TO DETECT THE WILLINGNESS OF CITIZENS OF A "PILOT" AREA
TO MAKE AN ENVIRONMENTALLY SUSTAINABLE INVESTMENT, PROVIDING INFORMATION

ON ITS COSTS AND BENEFITS, MONETARY AND NON-MONETARY, AND COMPARING THESE DATA
IN A LOGIC ALSO OF CIRCULAR ECONOMY

- THE VALUES   OF THE ENERGY AND SUSTAINABILITY INDICATORS RELATING TO INTERVENTIONS ON TYPICAL BUILDINGS

- MONETARY COSTS / BENEFITS

- PERCEPTION OF THE SUSTAINABILITY OF THE NEW GENERATIONS

- IMPLEMENTATION OF SOFTWARE THAT WILL ALLOW THE REPRODUCTION OF THE SURVEY IN OTHER TERRITORIAL

CONTEXTS
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PROCEDURE

-IDENTIFICATION OF THE CASE STUDY

-ENERGY ANALYSIS OF THE VARIOUS INTERVENTIONS

-INDOOR COMFORT ANALYSIS

-SUSTAINABILITY ANALYSIS

-ECONOMIC ANALYSIS

-DATA OBTAINED

-EXPERIMENT OF CHOICE - CE
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Residential building
consisting of 6 residential units

-Climatic area                      E - Milan

-Construction period 80s

-Construction technology Structure framed in concrete

Case study identification
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Condominiums Villas
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Energy Analysis
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Current state

Only fixtures
Generator only

Condensing boiler
Coat only

Coat + PDC + distribution
+ emission + fixtures + photovoltaic

Coat + fixtures + generator

C02 38.07

C02 24.48
C02 22.61

C02 18.20
C02 15.03

Coat + fixtures

C02 12.54

C02 2.27

ENERGY RATING
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- Operating temperature
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- Natural lighting

- Acoustic quality of the building
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3486

-------- Temp int. Oper BEFORE

-------- Temp. external

-------- Temp int. Oper fixtures

-------- Temp int. Oper heavy
intervention

0

1243

-------- Temp int. Oper only coat

HOURS indicator
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UNI 10840

m= = average daylight factor [%]; 

- Natural lighting
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Light transmission factor relative to the 
glazed surface

D4.1 Illuminazione 

naturale
Status quo Solo infissi Solo generatore Solo cappotto

Cappotto+Infissi+ 
PDC+

fotovoltaico

INDICATORE %
3.43 2.83 3.43 2.87 2.47

PUNTEGGIO 5 4.17 5 4.38 2.39

- Natural lighting
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UNI 11367

UNI/TR 11175 UNI EN 12354-1-2-3-5 - Acoustic quality of the building
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Indoor environmental
quality - Comfort

Current
state

Only
fixtures

Generator 
only

Coat only
Coat + PDC + distr + 

emiss + fixtures + 
photovoltaic

D3.2 Operating temperature in 

the summer period
-1 5 -1 -1 3

D 4.1 Natural lighting 5 4.17 5 4.38 2.39

D 5.6 Acoustic quality of the 

building
0 1.5 0 1 3

Score D 2.7 7.1 2.7 2.9 5.6

Indoor Comfort Score
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Sustainability analysis of a second multi-family building:
UNI/PdR 13.1:2019

Performance scale

-1   performance below standard and current practice. 

0 represents current practice

1    slight improvement in performance

2    moderate improvement in performance

3    significant improvement in performance

5 advanced performance
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A.1.6
A.1.10

A.3.4

B.1.2

B.1.3

B.3.2

B.3.3

B.4.1

B.4.6

B.4.7

B.4.8

B.4.10

B.4.11

B.5.2
B.6.1

B.6.2B.6.3B.6.4

C.1.2

C.3.2

C.4.1

C.4.3

C.6.8

D.2.1

D.3.2

D.4.1

D.5.6

D.6.1

E.3.5
E.6.5 E.6.6

10
5

45
20

20

10

B.5.1

D.2.6

- Area A. Site quality; 

A1 Site selection; 

A2 Area design

- Area B. Consumption of resources;

- Area C. Environmental loads;

- Area D. Indoor environmental quality;

- Area E. Quality of service.. 

WEIGHT OF AREAS - ITACA PROTOCOL
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Sustainability of a building

Area A. Site quality

Area D. Indoor 

environmental qualityArea B. Consumption of resources
Area C. Environmental loads Area E. Quality of service.. 

Electric cars

electric bicycles

Transport

APE

Criteria
Environmental
Minimum

I use water

Materials recycling

Emission

Waste

Heat island Soil permeability

Ventilation

Lighting
natural

Acoustics

B.A.C.S.

Technical documentation

B.I.M. documentation

sewer
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SUSTAINABILITY INTERVENTION

Advantages of using the software

- Simplification of data implementations (tabular)

- Possibility to modify data to carry out different intervention 

solutions

- Time reduction

- See in real time the influence of the intervention on the score
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SUSTAINABILITY INTERVENTION

GENERAL DATA
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MATERIALS ARCHIVE
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SUSTAINABILITY INTERVENTION
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STRUCTURES ARCHIVE
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SUSTAINABILITY INTERVENTION
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UNI 8290
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SUSTAINABILITY INTERVENTION
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REAL ESTATE UNIT
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SUSTAINABILITY INTERVENTION
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BUILDING

S
U

S
TA

IN
A
B

IL
IT

Y
 S

O
F
T
W

A
R

E

SUSTAINABILITY INTERVENTION
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CRITERIA

SUSTAINABILITY INTERVENTION
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SCORES
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SUSTAINABILITY INTERVENTION

SQL Qualità della localizzazione

SQE Qualità dell’edificio

PUNTEGGIO FINALE
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METRIC CALCULATION

FOR THE DIFFERENT INTERVENTIONS

ECONOMIC ANALYSIS

Attributes
Current

state
Only fixtures

Generator only
Condensing boiler

Coat only
External insulation system + 

PDC + distribution + emission
+ fixtures + photovoltaic

Cost of intervention[€] X
Cost of 

intervention[€]
70000.00 8000.00 136000.00 418000.00

Current annual energy
expenditure[€]

€ 7376.00
Annual monetary

savings[€]
€ 2,618.00 € 2,969.00 € 3,830.00 € 6,859.00
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Attributes

LEVELS

Current
state

LOW SUSTAINABILITY HIGH SUSTAINABILITY

Only fixtures
Generator only

Condensing boiler
Coat only

External insulation
system + PDC + 

distribution + emission + 
fixtures + photovoltaic

Cost of intervention [€] X Cost of intervention [€] 70000.00 8000.00 136000.00 418000.00

Current level of CO2 
emissions [kg / m2 year]

38.07
Reduction of CO2 
emissions [kg /m2 

year]
13.59 15.46 19.87 35.80

Current annual energy
expenditure [€]

€ 7376.00
Annual monetary

savings [€]
€ 2,618.00 € 2,969.00 € 3,830.00 € 6,859.00

Current non-renewable 
energy requirement [KWh / 

m2 year]
192.6

Reduction of energy 
requirement from non-

renewable sources 
[KWh / m2 year]

68.95 78.62 100.82 182.40

Current comfort level
[0-10]

2.7
Comfort level

Achieved [0-10]
7.1 2.7 2.9 5.6

Percentage of tax incentive 
usability [%]

0
Percentage of tax 

incentive usability [%]
50 65 110 110

Current sustainability
[0-10]

0.0
Sustainability achieved

[0-10]
3.0 3.5 5.0 8.0D
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A1
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B C
D

E-1
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A.1.6
A.1.10
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B.3.2
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B.6.4
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C.3.2

C.4.1

C.4.3

C.6.8D.2.1

D 2.6D.3.2

D.4.1

D.5.6

D.6.1

E.3.5

E.6.5E.6.6
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6
B.1.2
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B.3.3B4.1B.4.6

B.4.7
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-B 5.1
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Sustainability Scores Criteria - ITACA

after surgery

TOTAL 8TOTAL 0

BEFORE AFTER
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Thanks for the attention


