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The problem

Growing temperatures in cities due to the
Urban Heat Island effect

» An urban heat island is a metropolitan area which is
significantly warmer than its surrounding rural areas.

URBAN HEAT ISLAND PROFILE

* There is little bare earth and vegetation in urban areas. 2 3¢
This means that less of the Sun’s energy is reflected 2 22°C
and that more heat is stored by buildings and the % 21°C
ground in urban than in rural areas. 4
£ 20°C
» Notably, of the roughly 10,000 cities in the world, g
nearly half faced an increasing trend in heat exposure <
between 1983 and 2016. For example, recent studies M M. -
revealed that potential exposure to extreme heat !“' L & ‘ I U ?' fefe
among urban dwellers exceeded 1.7 billion people. Rural oy COTmere! Residentia Residenti Rural
Residential Central Business District Park Farmland
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The problem

Climate change, and energy consumption to stay cool

Global mean temperature 1850-2024
- Climate change increases heatwaves, becoming Difference from 1850-1900 average
more frequent and intense, and projected to continue.
Extreme heat is particularly alarming in cities, where
it leads to the Urban Heat Island effect.

NOAAGlobalTemp v6 (1850-2024.09

Berkeley Earth (1850-2024.09)
1.0 JIRA-3Q (1947-2024.09)

+ AC contributes to substantial energy

consumption and CO2 emissions, exacerbating ,
the urban heat island effect. Energy demand for &

space cooling will more than triple by 2050. A

* In response to the Urban Heat Island effect, both _- V "k , , /\’ AW
mitigation (reducing emissions) and adaptation V W A \ M

!
. . e . VA%
(increasing overall resilience) actions are needed. W

1860 1880 1900 1920 1940 1960 1980
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Sources
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A cost-effective solution
Infrared reflecting technology “Cool” surfaces

Std coating Cool coating

The use of Infrared Reflecting materials
reduce surface temperature by

decreasing Sun’s energy absorption
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A cost-effective solution

For use in a variety of surfaces

- N

TN
Architectural - Roofs & Facades

T

/

Outdoor elements

& furniture

\
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A t-effecti luti G L
costi-errective solution SUSTAINABLE
With sustainability contribution DEYEL,‘(KNEE @
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Global warming Energy savings Health and safety Exterior durability
mitigation improvement

VIBRANTL

EEEEEEEEEEEEEE



A -

NIR reflecting color pigments




NIR reflecting color pigments

Color pigments absorbs visible, but also NIR

o o o o e
~ > o ) <)

Normalized Solar Intensity

o
°
> 3

UV | visible near-infrared

Solar Energy Distribution
5% ultraviolet (300-400 nm)
« 43% visible (400-700 nm)
= 52% near-infrared (700-2500 nm)

750 1000 1250 1500 1750
Wavelength (nanometers)

2000 2250 2500

Use of NIR Reflecting pigments

Color space | Color Index | NIR Reflectance

High

High

Moderate

High

PBr24 High

PY119 Moderate

PY53 High
Yellow

PY184 High
Orange PO85 High

PG17 High
Green PG26 Moderate
PG50 Moderate
PB28 Moderate
Blue PB36 Moderate
PB29 Transparent
Violet PV15 Transparent
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Dark surfaces can achieve highest surface temperature

Visible NIR

45 ~ .
40 /

Reflectance

20

15

10

5 —] —— j
0

200 700 1200 1700 2200
Wavelength
——RAL 9004 5td = RAL 9004 Frio

« Carbon Black (PBk 7) and Black Iron Oxide (PBk 11)
absorb in all spectrum

* NIR Reflecting Black pigments:
— PBr 29: Chrome Iron Brown Hematite
— PG 17: Chromium Green-Black Hematite




Challenge for common cool blacks

Cool
Brownish
Blacks

TSR ~ 27-32

Black NIR Reflecting pigments based on
Chrome Iron (PG17/PBr29):

b*

« Highest TSR with brownish shades
* Bluish shades has lower TSR

Cool
Bluish
Blacks

Challenge: Bluish shades with high TSR

*
TSR ~ 20-25 . a
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Alternative non-chrome-based pigments

Strontium Manganese oxide (SrMnOx)

“Eclipse Black 372" | "
FT o R
c, \ o
- Cr-free inorganic pigment ° ° \ o © °
9

+ CAS n°: 12163-45-0 " Slh— o °

- , y © O
- Specific gravity: 5,3 g/cm3 < o a? 2Sp =0 ° ow
« Mean Particle Size: 2 ym S 5 °  _ogv o Osr

* Oil Absorption: 12 g/100 g
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Total Solar Reflectance (TSR)
PVDF Coil coating (Masstone, DFT = 18p)

Vo)
o

[o]
o

Strontium Manganese oxide shows much
higher TSR than references Cool Bluish

~
o

D
o

-
/ |
I :
1 ! !
— i ; i
g : ; i i Black and Cool Brownish Black.
g 50 : I i
g v i) |
g 40 - i I |
S 1 1 H
= 30 I ] ] i
1 ! [
- | : |
20 : : 1 5 L | TSR TSR|TSR| TSR | TSR | TSR
o I i : 5 UV | VIS | NIR1| NIR2 | NIR3
: ! i
0 S N 5 Cool SrMn Oxide Black | 268 | 31.2 | 0.3 | 28 | 9.6 | 10.6 | 7.9
250 500 750 ilOOO 1250 150(? 1750 2000 2250 2500 Cool Bluish Black 26.6 | 20.2 0.3 29 3.1 73 6.6
i Wavelength (nin)
i | Cool Brownish Black 2661 27.2| 0.2 | 29 6.7 9.5 7.8
v v
905 nm 1550 nm

\ J
Y

Higher reflection in

LIDAR wavelenghths VIB“ANTZ

TECHNOQLOGIES™



Temperature (2C)

Heat Build Up (HBU)

PES coil coating (Masstone, DFT = 25p)

80

78

76

74

72

70

68

66

64

62

60

61°C

Cool
SrMn Oxide
Black

66 °C

Cool
Bluish
Black

76 °C
63°C
Cool Carbon Black
Brownish
Black

Strontium Manganese oxide shows the lowest surface
temperature vs other Cool Blacks.

It reduces Heat Build Up by:
* Approx -5°C vs a benchmark Cool Bluish Black
*  Approx -15°C vs Carbon Black.

ASTM D-4803

Heat build-up (HBU) tests are used to
measure how much heat a surface absorbs
when exposed to an IR lamp, simulating
effects caused by sunlight IR absorption.
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Color Space
PVDF Coil Coating (DFT = 18u)

Mass Tone L*(D65) a*(D65) b*(D65) dL*(D65) da*(D65) db*(D65) dE*(D65)
Cool SrMn Oxide Black | 26.8 20 -07 | === | === | mmmeem | —eeee-
Cool Bluish Black 26.6 0.8 -0.6 -0.2 -1.2 0.1 1.3
Cool Brownish Black 26.6 4.7 2.5 -0.3 27 3.2 4.2

Cool
SrMn Oxide
Black

Cool Cool
Bluish Black Brownish Black

Tint Tone L*(D65) a*(D65) b*(D65) KIS (%)
Cool SrMn Oxide Black | 727 -0.7 -28 | - | mmmmm | e | e 100.0
Cool Bluish Black 72.7 -1.2 -4.6 0] -0.5 -1.7 1.8 104.1
Cool Brownish Black 62.5 1.3 -4.0 -10.2 20 -1.2 10.5 209.4

Color
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Strontium Manganese oxide solution |

Cool
Brownish
Blacks

TSR ~ 27-32

b*

Strontium Manganese oxide
“Eclipse Black 372"

TSR >> 30
Bluish Bluish black pigment with the highest IR

Cool

Blacks

*
TSR ~ 20-25 . . a

reflecting performance in the market
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What is the impact in
these buildings?
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Energy savings case studies — Garden Houses

Garden Houses

+ “Cool” garden houses experiment in Vibrantz site (Barcelona, Spain)
» AC Energy savings approx 20%

2023 - Black coating 2024 - Grey coating

20% average AC saving

22% average AC saving

House A
July-October 2024

Non Cool uly-October

(PBk 7)

July-October 2023 House A House B
Non Cool . Cool
(PBK7) g = (PBr29)

. % Savings
Set Point | Days (kWh)
. % Savings 27/07/2024 27°C 7 12,16
SetPoint | Days |  wh) 03/08/2024 | 27°C 7 11,37
25/07/2023 27°C 7 10,92 10/08/2024 27°C 7 15,64
01/08/2023 27°C 10 13,83 17/08/2024 27°C 7 19,46
11/08/2023 27°C 10 14,49 24/08/2024 27°C 7 19,08
28/08/2023 27°C 7 20,41 31/08/2024 27°C 7 21,74
06/09/2023 27°C 7 20,73 07/09/2024 27°C 7 24,89
14/09/2023 27°C 7 20,30 14/09/2024 27°C 7 24,73
21/09/2023 27°C 7 24,20 21/09/2024 27°C 7 24,45
28/09/2023 27°C 7 22,38 29/09/2024 27°C 7 28,31
06/10/2023 27°C 7 23,59 06/10/2024 27°C 7 27,41
13/10/2023 27°C 7 26,04 13/10/2024 27°C 7 29,50
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Energy savings case studies — Computer modeling simulation

Computer modeling simulation

« Computer modeling simulating AC energy savings of real buildings painted with “cool” colors in different conditions: climates, type of

building, grades of insulations and colors.

A - Tropical (Miami)
B - Arid (Dubai)
C- Tempered (Barcel

Grades:

1. No insulation
2. Spain Std legislation 2006
3. Spain Std legislation 2023

P g

Building
& Use

Industrial

Office or
Residential

el .

House

—~

_

Grey Terracota

Paint type:

*  Std pigments

* Vibrantz Cool
pigments

D DEKRA
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Energy savings case studies — Computer modeling simulation

Computer modeling simulation

Link: Cool Colors - Vibrantz Technologies
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https://vibrantz.com/expertise-and-solutions/products/cool-colors/
https://vibrantz.com/expertise-and-solutions/products/cool-colors/
https://vibrantz.com/expertise-and-solutions/products/cool-colors/
https://vibrantz.com/expertise-and-solutions/products/cool-colors/

Energy savings case studies — Computer modeling simulation

Computer modeling simulation

Example simulation 1 Example simulation 2

Climate Building Insulation Color Climate Building Insulation Color

Temperate House Grade1 Terracotta Tropical Industrial building Gradel Grey

Your potential annual AC savings

59 24%

2 ased on
kWhlm www.GlobalPetrolPrices.com

45.2 8Y, $21,15

kWhlrr‘2 www.GlobalPetrolPrices.com
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Energy savings case studies — Computer modeling simulation

Computer modeling simulation

£ Choose a color

Next steps .

RAL 9004 RAL 8004 RAL 7005 NCS S 5502-Y NCS S5040-Y80R

« Extended range of colors —

I in ke d to Ti n tin g SySte m NCS S 5040-YTOR NCS § 5030-Y20R NCS S 5030-Y80R NCS S 5030-YT0R NCS 5 5030-Y60R
Software

NCS S 5030-Y40R NCS S 5030-Y30R NCS S 5020-¥50R NCS S 5020-Y40R NCS $5020-Y30R

« Energy savings calculations
for Roofs and/or Fagcades

MCS S 5020-Y10R NCS S 5020-R90B NCS S 5020-G50Y NCS S 5020-G30Y NCS 5 5020-G10Y

 Other climate zones

NCS S 5020-B90G NCS S 5020-B50G NCS §5020-B10G NCS §5010-Y10R NCS S 5010-G50Y

VIBRANTL
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SUMMARY

In response to the Urban Heat Island effect, both mitigation
(reducing emissions) and adaptation (increasing overall
resilience) actions are needed

The use of IR Reflecting materials reduce surface
temperature, and this technology can be used in asphalt,
architectural roofs & facades and outdoor elements

The challenge in the Cool Black space is to reach the highest
IR reflectance with the highest bluish shade, and the alternative
Cr-free pigment “Eclipse Black 372" can be the solution

New energy savings studies carried out in a “garden houses”
experiment and in a computer modelling simulations by using
IRR “cool” paints, showed significant reduction of the AC energy
demand up to >20%
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