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Production of Pigments

Pigments are synthesized by subjecting mixtures of metal hydroxides, nitrates, acetates or oxides to very high
temperatures called calcination. Metal oxides / salts are blended together and strongly heated at temp above 1000°C. At
Calcining temp the solids become reactive. The metal and oxygen ions in solids re-arrange to form new and much more
stable structures.

Infra Red reflective pigments which will reflect the wavelengths as well a some visible light selectively. IR pigments may
have any colour.

Need for Infra Red Technology

More people now live in “concrete jungles” or “Urban Heat Islands” where all buildings will radiate and give off heat.
The amount of heat will vary and will depend on roof construction, urban heat, roof type, elevation and also the colour
of coating used.

To minimise the amount of heat given off and to keep the building cooler, there is a need for cooler roofs and high rise
buildings. By reflecting most of sun’s heating energy, this will minimise the amount of energy radiated by the building.
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W118 Cool Roofs and Energy Savings

Cool Roofs and Energy Savings
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A journevaoft 1000 miles
begins with a single step.
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Construction Chemicals

CRRC Rapid Ratings Test Results for
ASTM Requirements

. C1549 (ASTM Method)
. ASTM E903

- ASTM E891

waterproofing « poofi a r_mg

THE PROFESSIONAL SOLUTION
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@ Construction Chemicals

CRRC Certified Lab Test Results

a ASTM C1549: STM for Solar reflectance using portable Solar Reflectometer
» Measures reflectance of incident light between 380nm and 1220nm

» Wilcote W118 Infra Red Coating -Sandstone Beige CRRC certified lab results
& Initial: 0.68
& After ASTM D7897, rapid ratings for 3 year exterior aged solar reflectance: 0.67
L, Meets CRRC/ Title 24 solar reflectance: > 0.63
& Meets Energy Star solar reflectance: >0.50

a ASTM C1371: STM for Emittance using portable emissometer

» Measures coatings ability to emit/ transfer heat via radiation

» Wilcote W118 Infra Red Coating -Sandstone Beige CRRC certified lab results
& Initial: 0.91
& After ASTM D7897, rapid ratings for 3 year exterior aged emissivity: 0.90
L Meets CRRC/ Title 24 emissivity: > 0.75
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@ Construction Chemicals
CRRC Certified Lab Test Results

O ASTM E1980: STM for Solar Reflectance Index; SRI

» Calculation based on solar reflectance, emissivity, and heat transfer coefficient, based on roof wind
speed.

» Wilcote W118 Infra Red Coating -Sandstone Beige CRRC certified lab results:
L Meets CRRC / Title 24 three year rating: > 75 SRl
& Meets Energy Star initial and 3 year rating Solar Reflectance: > 0.50

Wilcote W118 Infra Red Coating -Sandstone Beige Solar Reflectance | Emissivity | SRliow | SRlvedium | SRlhign
Initial Readings 0.68 0.91 82.91 83.05 83.16
CRRC Rapid Ratings: Three year Accelerated Aged ASTM D7897 0.67 0.90 81.21 81.46 81.66

& Cool Roof Rating Council/ California Energy Code Title 24 aged performance.

Building Type Solar Reflectance| Emissivity SRI
Non-Residential Low Slope, Climate Zone 1-16 0.63 0.75 75
High Rise Residential Low Slope, Climate Zones 1-16 0.55 0.75 64
Non-Residential Steep Slope, Climate Zones 9-11, 13-15 0.2 0.75 16
High Rise Residential Steep Slope, Climate Zones 2-15 0.2 0.75 16
Low Slope: < 2ft rise :12 ft run (0.6m rise over 3.7m run)
Steep Slope: > 2ft rise :12 ft run (0.6m rise over 3.7m
run)

http://coolroofs.org/resources/california-title-24
http://coolroofs.org/documents/Title24 2013 Update Summary.pdf
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@ Construction Chemicals

Test Methods — Detalls and Examples

a ASTM C1549: STM for Solar reflectance using portable Solar Reflectometer

» Measures % reflectance of incident light between 380nm and 1220nm
& Example formulation based on Primal EC-4642ME w/ ZnO: 84.5%
& Example formulation based on Primal EC-4642ME w/o ZnO: 84.2%

Q ASTM C1371: STM for Emittance using portable emissometer

» Measures coatings ability to emit/ transfer heat via radiation
& Example formulation based on Primal EC-4642ME w/ ZnO: 90%
& Example formulation based on Primal EC-4642ME w/o ZnO: 89%

a ASTM E-903: STM for solar absorbance, reflectance, transmittance using
Integrated sphere

» See slide 4; Example formulation based on Primal EC-4642ME w/ ZnO

aQ ASTM E1918: STM for solar reflection for surfaces in field

» Pyranometer/ Albedometer: Done in field on 9m? section using noon day sun as light source and
reference.

> No reference data for Primal EC-4642ME

O ASTM E1980: STM for Solar Reflectance Index; SRI

» Calculation based on solar reflectance, emissivity, and heat transfer coefficient
& Example formulation based on Primal EC-4642ME w/ ZnO: SRI = 105.72
& Example formulation based on Primal EC-4642ME w/o ZnO: SRI = 105.17
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Test Methods — Detalls and Examples

@ Construction Chemicals

a ASTM D4329/1504892: Accelerated Aging/ Integrated weathering — UV/ Heat/

Moisture

YV VYV V

Dow uses Weatherometers; required for ASTM D6083.
& Light intensity is shifted.

Uses ASTM G154 for UV wavelength, intensity, light and condensation cycle time.
D4329, specifies panel rotation within the UV exposure cabinet (QUV).
Dow has this capability, but has not been used on Primal EC-4642ME

& Light/ Water Cycle time change
& Temperature of water/ condensation fixed

ASTM D4329 Conditions

Incident light Wave length 340nm 340nm
Intensity (W/m? nm) 0.89 0.35
UV exposure per cycle; 8h; 60°C 51m; 60°C
Temperature

Water exposure, 4h; 50°C om;
Temperature undisclosed

7. Procedure

7.1 When the test and control specimens do not completely
fill the specimen racks, fill all empty spaces with blank panels
to maintain the test conditions within the chamber.

7.2 Unless otherwise specified, program the device to one of
the following test cycles. Operate the device continuously.
7.2.1 Cycle A:

Typical Irradiance at 340 nm is 0.89 W/(m?® - nm)

8 h UV with uninsulated black panel temperature controlled at 60°C
4 h condensation with uninsulated black panel temperature
controlled at 50°C

(Used for most general applications)

7.2.2 Cycle B:

Typical Irradiance at 340 nm is 0.77 W/(m® . nm)

8 h UV with uninsulated black panel temperature controlled at 70°C
4 h condensation with uninsulated black panel temperature
controlled at 50°C

(Typically used for automotive applications) Note: Cycle B is
equivalent to the exposure test cycle specified in SAE J2020.

1.2.3 Cycle C:

Typical Irradiance at 340 nm is 0.83 W/{{m?® - nm)

8 h UV with uninsulated black panel temperature controlled at 50°C
4 h condensation with uninsulated black panel temperature
controlled at 50°C

(Typically used for some plastic building products)

February 2016 Dow Chemical Company Confidential — Do not share without permission



@ Construction Chemicals

ASTM E-903: Solar spectrum reflectance using integrated sphere

100 - Example Formulation Primal EC-4642ME w/ ZnO
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@ Construction Chemicals

Solar Reflectance Index (SRI) - ASTM E1980

a Calculated value
» Solar reflectance
» Thermal emissivity

aQ SRI described three ways based on

heat transfer coefficient of

convection (h.) and estimate roof

Formulations

wind speed

} CDI A\ AimA - avnAansdA N D Al I
ORI gy~ VVIHIU SPECU U=-2£ 11175, T, —

V4 Qr\lMedium VVIIIU DIJCC L 7o, 1l

A A
» SRl pigh = Wind speed 6-10 m/s; h

aQ SRly.gium ChOsen for example

http://enerqgy.lbl.gov/coolroof/ref 01.htm/
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http://energy.lbl.gov/coolroof/ref_01.htm/

® Construction Chemicals

Comparison Chart for Regulations & Standards Energy Properties

Performance Spec ASTM | D6083 Title 24, Section 140.3 Energy

Veth Star
ethoa NR-LS / HRR-LS / NR-SS / HRR-SS*

(alternate SRI value)

Solar Reflectivity, initial C1549 0.65
0.63/0.55/0.20/0.20

Solar Reflectivity, 3 yrs C1549 0.50
(0.75/0.64/0.16/0.16)

Emissivity, initial Cl471
0.75/0.75/0.75/0.75

Emissivity, 3 yrs Cl471

(0.75/0.64/0.16 / 0.16)

*NR-LS = Non-Residential Low Slope, Climate Zone 1-16

*HRR-LS = High Rise Residential Low Slope, Climate Zones 1-16
*NR-SS = Non-Residential Steep Slope, Climate Zones 9-11, 13-15
*HRR-SS = High Rise Residential Steep Slope, Climate Zones 2-15
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