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Nei tetti ventilati l’aria entra dalla linea di gronda
ed esce dalla linea di colmo.
Aumentare la permeabilità all’aria fra le tegole 
migliora questa prestazione. 

Permeabilità all’aria

Linea di colmo

Linea di gronda

ventilazione
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modifiche

Apertura in 
gronda
0-50-100%

Strato di 
ventilazione 
4/8 cm

Permeabilità 
all’aria
0.0/2.5/9.0 mm
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Tetto ventilato

4/24



C o n f e r e n z a   f i n a l e 24 Gennaio 2019

Obiettivo del progetto HEROTile è stato:
• Riprogettare il design delle tegole
• Confrontarne le prestazioni con le tegole standard
• Verificare le prestazioni con test al vero
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24 soluzioni progettate e testate di
tegola portoghese e marsigliese
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Matrice di valutazione
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Test in galleria del vento
e messa in produzione
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portoghese Herotile marsigliese Herotile
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Università di Ferrara, Tecnopolo
CAI Factory, Yeruham (Israele)
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Sperimentazione al vero

Reggio Emilia (Italia)
Saragozza (Spagna)
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Come risolvere il problema
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Metodologia

DB 
mock ups

statistical
function
«vasv»

statistical
function
«q»

BSFM

DB
Real cases

SENSAPIRO

30°, 40°

deck layeringRoof energy performance in cooling for:
• location
• cooling setpoint
• roof type: pitched, flat
• air permeability: PS, PH, MS, MH, MET
• bird grid stopper: open, semi‐open, closed
• roof thermal insulation

UNI 13786

20°
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the function “F” changes according:
• roof type (PS,PH,MS,MH,MET)
• stopping bird (closed, 50% or 100% open)
• wind direction (16)
• pitch slope (20, 30* and 40* deg)

Ventilazione sottomanto

DATASET of 
720 values

(file coeff_polar_ASV)
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0 1 2 3 4irr ASV wq a a Z a GH a V a V= + + + +

VASV is calculated from the previous former relationship
Zirr , GH and  Vw follow weather data and air conditioning setpoint

Parameters from a0 to a4 change according to:
‐ roof types (Pstd ,Phero ,Mstd ,Mhero ,MET ,FLAT)
‐ roof orientation (16 sectors)
‐ roof pitch (20°, 30°, 40°)
‐ eave types (closed, semi‐open, open)

Intermediate parameters are linearly interpolated

solar gain degree hoursheat gain
[Wh m‐2 day‐1]

ASV impact wind run

Apporto termico

DATASET of 
864 values
(file coeff_q)
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https://energyplus.net/weatherDB
program

program
parameters

Weather
data

simulation files

SENSAPIRO

User guide 
(PDF)
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Schermata iniziale
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UNI EN ISO 13786:2018 Thermal performance of building 
components - Dynamic thermal characteristics - Calculation methods
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Risultati (1/3)
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Risultati (2/3)
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0 1 2 3 4irr ASV wq a a Z a GH a V a V= + + + +

Risultati (3/3)
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Ferrara 2017

P_HERO, all eaves

P_HERO, open & semi‐open eaves
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portoghese standard, non ventilata
Saragozza 2018
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Grazie

giovanni.zannoni@unife.it
michele.bottarelli@unife.it


