
 
 

 

Eco-friendly cool roof technology 
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Innovative Technology
 
- Cool roof paint and 

single layer  
General information: 
• Technology developer: Laboratori Ecobios   

• Assessment of product properties and product qualification: ENEA 

• Date of issue (year):     2006 

 
Aims and Objectives: 

The use of bright colours for painting the building envelope of buildings is a trademark of vernacular Mediterranean 
architecture. This was one effective solution to reduce the cooling loads and ensure thermal comfort conditions in the 
built environment. The modern architecture often does not take into account these concepts and it is daily 
experimented the increase of cooling loads in residential and commercial buildings, and the thermal discomfort for 
occupants. Old design concepts merged with new technologies can improve the energy performance of buildings in the 
Mediterranean area and reduce the increasing heat island effect in large urban areas.  

High reflective materials for the opaque components, especially the roof exposed to strong solar radiation, can be 
useful to reduce the cooling loads for several building typologies. Cool roof materials are characterised by high solar 
reflectance, to reflect the solar radiation during daytime, and high infrared emittance, to exchange away the heat stored 
into the structure at night. Respects to conventional materials, other characteristics are required: easy to clean, high 
durability in maintaining the original colour and resist to ageing phenomena.  

Reflective coating also improve the quality of outdoor urban spaces more and more affected by the 
phenomenon know as urban heat island effect. This is the increase of air temperatures in cities respect to 
the surrounding countryside due to the high construction density, the limited green area, waste of public 
and private transport, waste of air conditioning systems and others cause. 

This technology is crucial to fulfil energy and environment targets in times of global worming. This is 
recognised at European level, since EU funded the PROMOTION OF COOL ROOFS IN THE EU Project 
(www.coolroofs-eu.eu) in the framework of the Intelligent Energy Europe Programme. 
 
 
A Short Description of the Technology: 
Laboratori Ecobios (www.ecobios-solaria.it) produces a multi-mineral eco hydro-painting based on a 
mixture of milk and vinegar, obtained by Mediterranean grapes. The product is an eco-friendly solution for 
several roofing purposes. An important characteristic is the high solar reflectance (even for non-white 
colours, see the following figure) and the possibility of being applied practically on almost all the 
construction (wood, concrete, plaster, metal, glass and so on). It is also suitable for flat and tilted roofs. 
The first products were surface coatings consisting of several layers, to be prepared and applied on site. 
Latest technological developments led to the production of single plies to be directly fixed on the roof.  
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Figure     Spectral reflectance of the eco white paint and most common construction materials 

 

   
Pr

oj
ec

t p
ar

tn
er

s:
 

EN
EA

 (I
T)

, I
SN

O
VA

 (I
T)

, F
IN

C
O

 (I
T)

, A
D

EM
E 

(F
R

), 
AI

M
C

C
 (F

R
), 

D
TI

 (D
K)

, D
I (

D
K)

, C
R

ES
 (G

R
), 

EB
H

E(
G

R
), 

G
PR

EC
 (G

R
), 

SE
C

(B
), 

ZE
R

I (
C

N
), 

C
BE

EA
 (C

N
)  



 
 

 

Eco-friendly cool roof technology 

- Results from research activity between ENEA and private technology manufacturer 

RTD sheet 

Innovative Technology
 
- Cool roof paint and 

single layer 

Energy consumption (kWh/m2 year) and savings (%)
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Once the roof or the other envelope components are treated with this product, most of the 
solar radiation impinging the building envelope is reflected away. This helps to keep the 
building environment cool during the cooling season, which is becoming critical in terms 
of electric consumption and peak demand. 
 

 

                                       

 
                                                 

 
 
 
 

 
 
 

Results and Achievements 

The various products were used to paint more than 700,000 square meters of roofs for: construction 
companies, residential buildings, public buildings, industry buildings.  

Many numerical and experimental 
analyses were carried out to assess the 
potential energy savings deriving from 
application of cool roof technologies in 
residential and commercial buildings. 
The simulations were run using a 
dynamic tool (TRNSYS) for several 
climatic localities in the Mediterranean 
area, taking into account cooled and not 
cooled buildings.  

Figures in right side report the results 
obtained from a single story house in 
Palermo. The upper figure presents 
the cumulative distribution function of 
the indoor air temperature with 
respect to the threshold values in X-
axis during the cooling season. The 
bars refer to the couple of solar 
reflectance values in the legend (left 
refers to the roof, right to the vertical 
walls). The lower figure shows the 
results of the same house with a 
cooling system installed (the roof solar 
reflectance as X-axis and the energy 
demand/consumption on the Y-axis). 
As a function of different solar 
reflectance (same couples of the left 
figure), the histogram graphs present 
energy consumption, expressed in 
kilowatt-hour per square meter per 
year, while the lines refer to the 
percentage of energy savings. This 
graph presents the results for three 
level of insulations: according to the 
Italian energy code (U in the legend), 
20% more insulated than the standard 
(U1), no insulation (U0). 

 

Light Dark Sample  ρe(%) ρe(%) 
White 85.9 
Red 75.2 69.4 
Yellow 80.6 77.7 
Rose 69.3 61.7 
Green 82.6 76.4 
Grey 62.0 51.8 

Th
e 

pr
oj

ec
t a

im
s 

at
 p

ro
m

ot
in

g 
an

d 
w

id
es

pr
ea

d 
di

ss
em

in
at

in
g 

EU
 in

no
va

tiv
e 

R
es

ea
rc

h 
an

d 
Te

ch
no

lo
gy

 D
ev

el
op

m
en

t a
nd

 D
em

on
st

ra
tio

n 
re

su
lts

, a
s 

w
el

l a
s 

ec
o-

su
st

ai
na

bi
lit

y 
cr

ite
ria

 in
 

bu
ild

in
g 

se
ct

or
, w

hi
ch

 in
cl

ud
e:

 
 e

ne
rg

y 
ef

fic
ie

nt
 b

ui
ld

in
g 

m
at

er
ia

ls
, c

om
po

ne
nt

s 
an

d 
sy

st
em

s 
no

t y
et

 in
tro

du
ce

d 
in

to
 th

e 
bu

ild
in

g 
m

ar
ke

t o
r i

n 
th

ei
r f

irs
t m

ar
ke

t p
ha

se
; 

 i
nn

ov
at

ive
 a

pp
lic

at
io

ns
 o

f h
ea

tin
g/

co
ol

in
g 

an
d 

po
w

er
 s

up
pl

y 
te

ch
no

lo
gi

es
, c

om
bi

ne
d 

w
ith

 th
e 

us
e 

of
 re

ne
w

ab
le

 e
ne

rg
y 

so
ur

ce
s,

 in
 b

ui
ld

in
g 

se
ct

or
; 

 b
es

t E
U

 d
em

on
st

ra
tio

n 
ec

o-
bu

ild
in

g 
pr

oj
ec

ts
. 

 

Solar reflectance of the different 
milk and vinegar paints White paint on a flat roof 

CUmulative distribution of the air temperature 
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The results show how the thermal and energy performance of residential building can be 
improved using this technology.  
The application is promising for commercial building as well, since high internal and solar gains 
make more critical the impact of cooling demand in the overall energy performance of the building. 

 
Possible application area: 
Residential and commercial buildings. Cooled and not cooled buildings.  

 
 

Reference: The research comes from a combined activity between a small enterprises and 
ENEA, public body operating in the energy efficiency sector. ENEA supplied manpower and 
knowledge, Ecobios supplied products and market experience. 
 

 
 

Contact person for further information: 
 
 

 

 

 

 

 

 

 

Paper prepared by ENEA,  date published in 02/2009 

Name  Francesco De Francesco 

Company  Laboratori Ecobios 

Telephone 
no.  +39 0833 533080 

Telefax no.  +39 0833 533080 

E-mail labo@ecobios-solaria.it  

Address  Via B. Cellini, 28 - 73033 CORSANO 
(Le) Italy 

Web-site www.ecobios-solaria.com  
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