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INTRODUCTION: UNITO AT A GLANCE

UNITO’s Building Stock

An Overview

Period of construction

• Rettorato (1713)

• Palazzo Campana (1675)

• Physics Department (end of XIXth)

• Palazzo Nuovo (1966)

• Grugliasco (1999)

• Campus Luigi Einaudi (2012)

Functions

• Administrative Offices (EX: Palazzo degli 
Stemmi)

• Humanities Departments ( EX: Palazzo 
Nuovo) close at 8:00 PM

• Hospitals: ( EX: Molinette)

• Science Departments: (EX: Biotech, Physics, 
Chemistry) host several laboratories working 
24h/24h

• Botanical Garden, Museum, libraries, …

•Over one hundred buildings

•Over 514387 square meters
Building Stock

•Over 23.48 GWh / 7.000.000€ ( Electric ) 

•Over 2082 TOE / 2.000.000 € ( Gas )

Annual 
Energy 

Consumption

•Over 66.000 Students

•Over 2000 Professor & Researchers

•Over 1700 Administrative Staffs
Users
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A GENERAL APPROACH: 
TOTAL AND NORMALIZED CONSUMPTION

Annual 

Normalized 

Consumption
( KWh / m2 )

Lingotto (Dental School) 

127,5 KWh / m2



A GENERAL APPROACH:

SCATTER METHOD ANALYSIS

Annual Normalized Consumption

Consumption per square meters (KWh / m2 )

Building

Annual  

Absolute 

Consumption

( KWh )



A GENERAL APPROACH:

SCATTER METHOD ANALYSIS

Annual Normalized consumption

Consumption per square meters (KWh / m2 )

Building

Annual  

Absolute 

Consumption

( KWh )

Lingotto ( Dental School ) 

1,7 GWh - 127,5 KWh / m2

Biotechnology

3,5 GWh - 205,3 KWh / m2

Campus Luigi Einaudi 

5,2 GWh - 91,3 KWh / m2



A GENERAL APPROACH: 

WORKING-HOURS CONSUMPTION

Nights, Weekends and Holidays ( F2 + F3 ) 

VS 

Working hours ( F1 ) Consumption 

2 3

1

F F

F



• Ratio < 1  Working hours > Holidays consumption

• Ratio > 1  Holidays > Working hours consumption



A GENERAL APPROACH: 

WORKING-HOURS CONSUMPTIONS

Anthropology Library

Ratio = 2,01
Administrative Office

Ratio = 1,97

Lingotto ( Dental School )

Ratio = 1,1
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Nights, Weekends and Holidays ( F2 + F3 ) 

VS 

Working hours ( F1 ) Consumption 



0,00

5,00

10,00

15,00

20,00

25,00

0

20

40

60

80

100

120

17/02 00:00 18/02 00:00 19/02 00:00 20/02 00:00 21/02 00:00 22/02 00:00 23/02 00:00 24/02 00:00

T
 (

 °
C

 )

%
 o

p
e

n
in

g
 v

a
lv

e

DateTime

Opening Valve (%) Room Temperature (°C)

External Temperature (°C) Set Point (°C)

A CASE STUDY: CAMPUS LUIGI EINAUDI

SUB OPTIMAL HVAC SCHEDULES 

Tset point = 21°C

6 peaks

00:20 – 06:00 -11:40 AM (19/02) 

1:00 – 4:20 - 8:30 AM (20/02)

Heating system working mostly at night
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A CASE STUDY: CAMPUS LUIGI EINAUDI

SUB OPTIMAL HVAC SCHEDULES 

Tset point = 18°C

Lowering the set point T of 

3°C the heating system 

completely stops to work 

(with external T of 5°C )
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CT SENSOR & SMART 

PLUG

RESULT

A CASE STUDY: CAMPUS LUIGI EINAUDI

GENERIC ELETRIC LOADS

369 PC in Computer Classrooms

Average Power Absorption: 20 W

Energy Saving
( Annual Estimation )

7500€ - 40MWh - 15tCo2



ONLINE TOOLS & WEB APPLICATIONS:

MAPS & BUILDING CONSUMPTION

A useful tool to visualize historical 

consumption and/or real time 

data, allows for quick comparison 

between different buildings and 

years. This approach makes 

easier  consumption anomalies 

detections.



Fixed Sensors & 

Wearable
Temperature, Humidity 

and Co2 Concentration

ONLINE TOOLS & WEB APPLICATIONS:

COMFORTSENSE RESEARCH PROJECT                               

Mobile App
Allow users to send 

Comfort Feedback & to

Visualize historical dataMeshlium and 

Ibeacon
Occupancy sensors and 

Indoor Geolocalization



ONLINE TOOLS & WEB APPLICATIONS:

INTERACTIVE MAPS & STOCKCHARTS

STOCKCHARTS

Multiple Data Comparisons

Quick identification of correlations and trends 

Example:  Occupancy VS Co2 Concentration

Co2 sensors able to predict room Occupancy 

INTERACTIVE MAPS

Indoor Geolocalized Data visualization

Quick identification of anomalies

Example: Feedback on Comfort (1-5) 

Average users’ rate = 1.75 (discomfort)



CONCLUSION

General Problems

1. Inhomogeneity of datasets

2. Absence of monitoring equipment in historical buildings

3. Lack of tools for data visualization & analysis

4. Inadequate awareness for sustainability 

The 
Solutions

1. Quick analysis tools

2. Increase energy efficiency 
and Reduce GHG emissions

3. Low Cost Solution 
with great scalability

4. Improve users’ and 
management awareness

1. Online tools & 

Energy Audit

2. IOT solutions for 

energy efficiency

3. OpenSource web 

applications

4. OpenData & best 

practices

Some of these problems we found are typical of a large italian Public Organization,

where attention to the responsible use of energy has traditionally been low.

The approach and the tools we have presented may contribute to reverse this.


