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Process

1. Identification of Key Performance Indicators for bioclimatic buildings, used both for 
assessments based on measured and simulated data

2. Selection of 24 case studies of European and African bioclimatic buildings

3. Characterization of the building’s performance through KPIs and identification of missing data

4. Definition of a monitoring plan in some of the selected buildings and installation in the pilot 
buildings

5. Monitored data acquisition and collection of Post Occupancy Evaluations in the buildings

6. Analysis of the data

7. Input for technical guidelines
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PHASE 1 (12)

PHASE 2 (12)

La Reunion: 
3

Europe:3
France 1 

Italy 1  
Portugal 1

2
Italy 1

Portugal 1

Africa:6
Kenya 1

Morocco 3
Senegal 1 
Sudan 1

7
Burkina Faso 2

Senegal 4
Uganda 1

3

Overview: Case studies location

ONLINE MAP
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Case studies description



5ABC 21 project has received funding from the EU’s Horizon 2020 research and innovation programme under Grant Agreement No.894712

Thermal Comfort Assessments

ENVIRONMENTAL FACTORS
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Socio-cultural
aspects...

Physiological, psychological, behavioural
PERSONAL FACTORS

Defined as ‘that condition of mind which expresses satisfaction with the
thermal environment and is assessed by subjective evaluation’.
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Thermal Comfort Assessments

MEASUREMENTS OCCUPANTS’ SURVEYS

*Consent form

Sensors

Switchbot sensors (T, RH) 

Hubs (wifi connection, remote 
access)

Hot sphere anemometers with 
dataloggers (Testo)

Comfort kits (LSI-Lastem)

Weather station – TAHMO team

1 2 3 4 5
TYPE OF 

JUDGEMENT
Perception Evaluation Preference Personal 

acceptability
Personal 
tolerance

Subject 
under 

judgement

Personal state Physical ambience

Wording "How do you 
feel (at this 

precise 
moment)?"

"Do you find 
it…..?"

"Please state 
how you would 

prefer to be 
now"

"How do you 
judge this 

environment 
(local climate) 
on a personal 

level?"

"Is it…..?"

7 or 9 degrees 4 or 5 degrees 7 (or 3) 
degrees

2 category 
statement form 
or 4 degrees

5 degrees

e.g., for 
assessing 

thermal 
environments

from COLD (or 
extremely 

cold) to HOT 
(or extremely 

hot)

from 
COMFORTABL

E to very (or 
extremely) UN-
COMFORTABL

E

from (much) 
COLDER to 

(much) 
WARMER

“On a personal 
level, this 

environment is 
for me:

Acceptable 
rather than 

unacceptable;

Unacceptable 
rather than 
acceptable”

From clearly 
acceptable to 

clearly 
unacceptable

from 
TOLERABLE 

to 
INTOLERABL

E

Stress assessment according to EN ISO 10551:2019

3 levels of Monitoring: Basic, 
Intermediate and Advanced
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Thermal Comfort Assessments

OCCUPANTS’ SURVEYS

Trans-African Hydro-
Meteorological 
Observatory (TAHMO) 
aims to develop a vast 
network of weather 
stations across Africa



8ABC 21 project has received funding from the EU’s Horizon 2020 research and innovation programme under Grant Agreement No.894712

Level 3: Detailed
(Level 2 + comfort station [Tg, Va])

Level 2: Intermediate
(Level 1 + weather station) 

Level 1: Basic 
(T/RH sensors)

Thermal Comfort: Monitoring Levels

3 different levels of monitoring strategies
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Level 3: 
Detailed
(Level 2 + 
comfort station 
[Tg, Va] & POE 
surveys)

Level 2: 
Intermediate
(Level 1 + 
weather station) 

Level 1: Basic 
(T/RH sensors)

None

12

3

5

4

Legend

Thermal Comfort: Monitoring Levels

3 different levels of monitoring strategies
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Case Study 1:  Botticelli House, Italy

LOCATION
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DESCRIPTION OF THE BUILDING

Case Study 1:  Botticelli House, Italy
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IEQ MONITORING SYSTEM
 Thermal comfort (air temperature, globe-

thermometric temperature, RH, air velocity)
 Indoor air quality (CO2)
 Visual comfort (illuminance)

Case Study 1:  Botticelli House, Italy
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THERMAL COMFORT ANALYSIS

Case Study 1:  Botticelli House, Italy
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Case Study 1:  Botticelli House, Italy

Carlucci S, Erba S, Pagliano L, de Dear R. ASHRAE Likelihood of Dissatisfaction: 
A new right-here and right-now thermal comfort index for assessing the Likelihood 
of dissatisfaction according to the ASHRAE adaptive comfort model. Energy Build 
2021;250:111286. https://doi.org/10.1016/j.enbuild.2021.111286.

Erba S, Pagliano L, Shandiz SC, Pietrobon M. Energy consumption, 
thermal comfort and load match: study of a monitored nearly Zero 
Energy Building in Mediterranean climate. IOP Conf Ser Mater Sci Eng
2019;609. https://doi.org/10.1088/1757-899X/609/6/062026.

THERMAL COMFORT ANALYSIS
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Case Study 1:  Botticelli House, Italy

THERMAL COMFORT ANALYSIS
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Reference

Task 3.1 - Review and choice of performance indicators for energy, demand 
flexibility and comfort

 Report on indicators of overall building energy performance

 Report on comfort indicators and scenarios

Task 3.4 – Case studies of European and African Bioclimatic buildings

 https://www.abc21.eu/case-studies-2/

 Report on 12 Case Studies of European and African Bioclimatic Buildings

 Report on additional 12 Case Studies of European and African Bioclimatic Buildings 
(D3.9) – under publication

https://www.abc21.eu/wp-content/uploads/2021/12/ABC21_1.pdf
https://www.abc21.eu/wp-content/uploads/2021/12/ABC21_1-1.pdf
https://www.abc21.eu/case-studies-2/
https://www.abc21.eu/wp-content/uploads/2021/12/ABC21_D3.8_Case-studies_Final_Version_UR-301121_compressed.pdf
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Thank You!
Q & A

Silvia Erba
Politecnico di Milano - DAStU
silvia.erba@polimi.it
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