


Jotun Powder Coatings

Weng Wei. Jotun Powder Coatings /May 2014




Jotun Powder Coatings

er

R o
5 dewy! Baak — =

CONTENT

« Jotun Group
e Jotun ‘Green Steps’

« Jotun Powder ‘Green Strategy’
— Superior Durability
— Heat Reflection Technology

$JOTUN

Weng Wei. Jotun Powder Coatings /May 2014



Jotun Powder Coatings

JOTUN,PROTECTS PROPERTY

e 2012 2.67 billion US Dollar in revenue
« Among the largest paint companies in the world

e 74 companies and 39 production facilities in 43 countries on all
continents

 Present in more than 80 countries with 8,600 employees

 Head office in Sandefjord, Norway

¢ JOTUN
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Jotun Powder Coatings

JOTUN POWDER COATINGS ™ {

« World’ s 4™ largest manufacturer

« 11 manufacturing units spread
across 3 regions

e« 267 million US Dollar sales (2012)
1,080 employees

H32% Marine
B 35% Decorative
M 23% Protective
H10% Powder

£ JOTUN
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Jotun Powder Coatings

Jotun GreenSteps =
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Jotun Powder Coatings

Reducing
hazardous
materials

consumption
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& Reducing
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footprint
Reducing
waste
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- Jotun Super Durabl&”
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Jotun Powder Coatings BL'J‘i_:I,Ljing C" mpone

Jotun Facade

Optimized Coating Solution

FEATURES

High quality polyester powder coating

* Qualicoat Class 1, GSB Standard, AAMA 2603

» TGIC (Corro-Coat PE-F) and TGIC-free ranges
 From matt to full gloss

* Any color, metallic, pearlescent and textured effects

* Available as heat reflective technology (Cool Shades)
and in Sahara collection (textured finish)

» Particle Size Distribution management process

BENEFITS

 More than 30 years track record

* 10-year product warranty for exterior

« Good appearance

 Optimized powder consumption/enhanced mileage

* More sustainable and economical solution vs Anodizing

¢ JOTUN
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Jotun Powder Coatings

Jotun Super Durable

Friendly on Design. Tough on Protection.

FEATURES

\

Py = I

Heavy-duty polyester powder coating

e From matt to high gloss

* Qualicoat Class 2, AAMA 2604, GSB Master
e Over 170 RAL and NCS color selection

*  With metallic and pearlescent effects BENEEITS

 TGIC (Corro-Coat PE-SDF) and TGIC-free « >15 years track record on
ranges monumental project

* Available as heat reflective technology (Cool « 25-year product warranty
Shades), in Color Beats and Sahara « 1deal for sustainable

collections
 High scratch and abrasion resistance vs PVDF

architectural projects
* Design-friendly
* Protection against damage

¢ JOTUN
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Atlantis Hotel, The Palm Jumeirah — Dubai, U.A.E.
DSA Architects

Jotun Super Durable



Burj Al Arab, Dubai - UAE
Atkins Architects
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Jotun Powder Coatings

Jotun Durasol

For Timeless Protection

FEATURES
Hyper durable Fluoropolymer powder coating

Qualicoat Class 3, AAMA 2605

35 main colors with the option of customization
Smooth finish and pearlescent effect

TGIC-free product

High scratch and abrasion resistance vs PVDF

BENEFITS

Outstanding durability in line with PVDF
Superior abrasion properties compared to PVDF
Maximum color stability

30-year product warranty

Ideal for public areas and protection against
damage
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Jotun Powder Coatings

Powder Coatings and Green Standards

eSeveral Green standards allocate points for the use of powder coatings and heat reflective
coatings:

i.e. LEED

»Heat Island Effect/Roof Credit 7.2 (+1 point for roof with high Solar reflectance)
»Low-emitting materials for interior (+1 point if not exceed 150 gr/L) —Credit 4.2

HOWEVER

»Recent AAMA initiative creates opportunity for LEED points when heat reflective
coatings are applied on facade (AAMA 643-13)

»Purpose —create platform for LEED to allocate points for heat reflective coating on
facade

¢ JOTUN
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Jotun Powder Coatings Bui_zl,Ljing Compone

Cool Shades Collection

 Heat-reflective collection of 20 architectural powder coatings

e Special heat management pigment in formulation reduces the temperature of aluminum
building components exposed to sunlight

* Available in Jotun Facade and Jotun Super Durable

e Supports Sustainable architecture trends by reducing energy consumption and
improving interior comfort

¢ JOTUN
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." Sun radiation hits the
coated metal surface

#4 Part of the solar
] radiation is absorbed
by the material and
transferred into the
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Part of the solar radiation is

reflected by the coated
surface

of solar energy reflected by the coated surface
(0.00-1.00).
Part of the absorbed heat is

radiated by the coated
surface

") Thermal Emissivity (TE)— ability of the
coated surface to radiate absorbed heat

B Solar Reflective Index (SR1) — measure of
the surface ability to reflect Solar Heat. It
combines TSR and TE into one number

The higher the TSR, TE and SRI the cooler is
, the coating
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Jotun Powder Coatings

Cool Shades Collection
TSR, TE and SRI Values

Colour Name Colour Description TSR TE SRI
Pear White Smooth 0.84 0.86 105
Eucaliptus White Pearlescent 0.75 0.87 92
Bamboo Off White Smooth 0.71 0.86 84
Apple Yellow Smooth 0.61 0.88 70
Ash Liiht Grei SEErkle Metallic 0.50 0.84 54

Elm Light Sand Grey Smooth 0.48 0.87 52
Rosewood Sand Smooth 0.48 0.87 52

Beech Dark Grey Sparkle Metallic 0.39 0.84 39

Madinat Smooth
Green Smooth
Dark Blue Smooth
Dark Grey Smooth

Brown Sparkle Metallic
Mahogany Chocolate Brown Smooth
Spruce Near Black Sparkle Metallic
Chestnut Brownish Black Smooth
Sycamore Near Black Smooth
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Jotun Powder Coatings

Fraction of solar energy
reflected by the coated
surface (0%-100%)

Conventional dark coatings
absorb more than 90% of
the radiation —surface gets
hot

BCorwentimal colouras

WCool coloursts TSR of Cool Shades
coatings is higher that 25%

F*Tested by Momentum Technologies
 Simulated by pigment supplier

1001-Sycamare 1009-Beech 1006-E1lm 1008-Mahog ary 1005-Birch

¢ JOTUN
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Jotun Powder Coatings

Cool Coatings Study

“Impact of the TSR Value on the Users Comfort and the Energy Performance of
Buildings™ (Oct 2013 for Jotun)

 Prepared by sustainable architecture consultancy in Germany ai3
 Simulations made for 5 cities: Istanbul, Doha, Bangkok, Shanghai and Sydney

« Two types of window systems considered in the model: non-insulated (typical for hot
climates) and highly insulated (typical for cold climates)

« The energy requirements are simulated on residential building model containing 80
apartments and 20 floors . Building orientation is South

¢ JOTUN
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Uframe for non insulated=7.1 W/(m2K)
Uframe for highly insulated=1.3 W/(m2K)



Jotun Powder Coatings Building Components Conce

Model settings

Model selected — Collective residential at 20 floors with 80 appartments
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Jotun Powder Coatings

Interior Comfort
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A function of inner air temperature
and the average temperature of the
room surfaces

The impact of the interior surface
temperatures on the comfort - long
wave infrared heat exchange b/w
surfaces and human skin

In the study by W. Frank for inner
air temp of +20°C, surface temp of
+19°C - +25°C comfortable,
surface temp. i+16°C to +19°C,
+25°C to +28°C acceptable;
surface temp below +16°C and
above +28°C uncomfortable

¢ JOTUN



Jotun Powder Coatings

Influence of Cool Coatings on interior comfort

a5

B &

Surface temperaturein [°C]

0

Comfort Marking for Tyene +20°C

TSR 5% TSR 10% TSR 20% TSR 0% TSR &0% TSR 50% TSR 60% TSR 70% TSR 80% TSR 90% TSR 100%

Total Solar Reflectance

=—Thermally non-insulated window

~—Thermally highly insulated window

Boundary Conditions:

Assumption is that the window infill is
transparent, allows solar absorption at Pos.
1of the glezing unit and at the inner glazing
bead.

Solar Irradiation 1000 W/m*

..... o+ 35°C

Tintares * 20°C

undefined values acc.to DIN EN 150 10077
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At exterior temp +35C and interior
air temp of 20C surface temp of
non-insulated system can reach 41
C with a TSR value of 5%

Higher TSR coatings reduce this
temperature to achieve higher
comfort level

¢ JOTUN



Jotun Powder Coatings

Influence of Cool Coatings on interior comfort

Surface temperaturein [°C]

IS4 5% TSR 10% TSR 20 % TSR 30% TSR 40% TSR 50% TSR 60%

Total Solar Reflectance

Comifort marking for Tigene. +25°C

TSR 0%

TSR

%

T5i 90%

TSR 100%

==Thermally non-insulated window

==Thermally highly insulated window

Boundary Conditions:

Assumption is that the window infill is
transparent, aliows solar absorption at Pos,
1of the glazing unit and at the inner glazing
bead.

Solar Irradiation 1000 W/m*

Toare * 35°C

Tooueins + 25°C

undefined values acc.t o DIN EN IS0 10077
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At interior air temp of 25C surface
temp of non-insulated system can
reach 43 C with a TSR value of 5%

Neither insulated not insulated
systems can achieve comfort zone

Window frame coatings with higher
TSR value improve comfort for the
users

¢ JOTUN



Cool Coatings on interior comfort

Contact Temperature materialto the skinin [°C]

Jotun Powder Coatings
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o Normally no changes in the skin tissue

o Burns 1 Degree (redness, swelling with pain)

o transition zone

o Burns 2 Degree (blistering, skin incomplete destruction) and
3 Degree (full skin destruction)

10.000

Bdi_}hing Con

The scenario: 35C exterior and 25C
interior air temp, thermally non-
insulated window and TSR 5%

Interior surface temperature can go
up to 50C and higher

Risk of skin irritation and burns (1
minute at 51 C)

Using the coating with 90% TSR in
this case will reduce temp to 35 C
and eliminate the risks

¢ JOTUN



Jotun Powder Coatings

Cool Coating Study

Energy Savings from using TSR coatings

 Energy savings simulations were run in 3 modes:

v A: determine the total energy saving effect of TSR coatings on all opaque surface areas of
the envelope (window frames + vertical walls + roof). Non-insulated systems are used

v B: investigate pure energy savings effect of TSR coatings on window frames only. Non-
insulated systems are used

v'  C: determine the difference in effect of TSR coatings on highly insulated and non-
insulated window systems

¢ JOTUN
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Jotun Powder Coatings

Cool Shades Collection
Energy Efficiency

» Increased TSR value simultaneously lowers cooling and increases heating consumption.
Therefore in TR/AUS/CN energy efficiency argument doesn’t work

» Heat reflective coatings show reduction in energy consumption in South East Asia
(Bangkok type) and ME (Qatar type) climates

» Heat reflective coatings show particularly good improvements on low insulated systems

> In ME and SEA energy savings can be derived from applying heat reflective coatings to
the entire facade and window frames alone

¢ JOTUN
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Jotun Powder Coatings

Energy Efficiency

A: heat reflective facade in Doha

Energy Requirements for various TSR Values
Location: Doha
3.000.000
Coating opaque parts of the
7 500,000 —_— Facade with Cool Shades Cherry
CTTT— (TSR 44.6%) instead of
s o Conventional Red (simulated
% reference TSR 30%) could bring
£ ~3% overall energy savings and —~
E 1.500.000 —}{cating Requirements in [kWh] H
e 8 Req o)
£ e 4.5% lowered cooling demand
% ess==Total Energy Requirements in [kKWh]
g 1.000.000
500.000 o = = = = =
7 2 2 3 = 5
i % % % % :
o o (2 2 2 2
[i]
Alil A2 Al3 Ala A1S Ale
Variation
TSR 5% TSR 10% TSR 30% TSR 50% TSR 70% TSR 90%
A.1.1 A.1.2 A.1.3 A.1.4 A.15 A.1.6
Heating Requirements in [kWh] 1.573 1.677 2.225 3.116 4.385 6.205
Cooling Requirements _in [kWh] 1.947.241  1.926.690  1.839.853  1.747.896 _ 1.661.348 _ 1.568.661
Total Energy Requirements in [kWh] 2.566.013 2.545.564 2.453.681 2.348.865 2.254.526 2.151.660
Variation Heating in [%] -41,4 -32,7 0,0 28,6 49,3 64,1
Variation Cooling in [%] 5,5 4,5 0,0 -5,3 -10,7 -17,3
Variation Total in [%] 4,4 3,6 0,0 -4,5 -8,8 -14,0
Variation Heating in [kWh] -652 -548 [o] 891 2.160 3.980
Variation Cooling in [kWh] 107.388 86.837 0] -91.957 -178.505 -271.192
Variation Total in [kWh] 112.332 91.883 0 -104.816 -199.155 -302.021
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Energy Efficiency

A: heat reflective facade in Bangkok

Energy Requirements for various TSR Values
Location: Bangkok
3.500.000
. Coating opaque parts of the Facade
000007 with Cool Shades Cherry (TSR 44.6%)
instead of Conventional Red
2.500.000 -+ -
£ (simulated reference TSR 30%) would
= 1 Y ~{¢) i
5 2o bring ~6% overe_lll energy savings and
% e—ieating Requirements in [kwWh] 7% Iowered COOIIng demand
E 1.500.000 —(ooling Requirements in [kWh)
lg =====Total Energy Requirements in [KWh]
g
IE 1.000.000
i’ o i's o o o
2 2 2 2 2 Z
° A4 A42 AA43 Ada AAS AAG
Variation
TSR 5% TSR 10% TSR 30% TSR 50% TSR 70% TSR 90%
A.4.1 A.4.2 A.43 A.4.4 A.4.5 A.4.6
Heating Requirements in [kWh] o o o o o o
Cooling Requirements in [kWh] 2.489.119 2.440.588 2.236.749 2.024.928 1.822.787 1.613.646

Total Energy Requirements in [kWh] 3.106.317 3.057.763 2.845.524 2.619.231 2.407.889 2.191.521

Variation Heating in [%] 0,0 0,0 0,0 0,0 0,0 0,0
Variation Cooling in [%] 10,1 8,4 0,0 -10,5 -22,7 -38,6
Variation Total in [%] 8,4 6,9 0,0 -8,6 -18,2 -29,8
Variation Heating in [kWh] [o] [o] o] o] o] o]
Variation Cooling in [kWh] 252.370 203.839 o) -211.821 -413.962 -623.103
Variation Total in [kWh] 260.793 212.239 o] -226.293 -437.635 -654.003

¢ JOTUN
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Energy Efficiency

B: effect of heat reflective coating on window frames in Doha

Energy Requirements for various TSR Values

Location: Doha . Overall window frames coated with TSR
product contribute higher to the entire
energy saving given their small % of the

\ surface
. a standard “Dark grey” color (TSR 9%) on
\ a window frame , the use of the JOTUN

3.000.000

B
g

Energy Requirements in [kKWh]
g

. “birch” Cool shades color (TSR 30.7%)
Fotel Erargy Requicemants I Bt will reduce  the overall energy
v requirement by more than 33,000 [kWh]
or 1.3%
& & & & & &
¢ ALl AL2 All Ala ALlS A16
Wariation
Variation
TSR 5% TSR 10% TSR 30% TSR 50% TSR 70% TSR 90%
Impact of Envelope in [kWh] 2.491.992 2.479.578 2.418.426 2.348.865 2.282.741 2.217.009

Impact of window frames in [kWh] 2.422.680 2.414.434 2.381.462 2.348.865 2.316.392 2.284.272
Total Energy Requirements in [kWh] 2.566.013 2.545.564 2.453.681 2.348.865 2.254.526 2.151.660

Impact of Envelope in [%] 5,7 5,3 2,9 0,0 -2,9 -5,9
Impact of window frames in [%] 3,0 2,7 1,4 0,0 1,4 2,8
Variation Total in [%] 8,5 7.7 4,3 0,0 -4,2 -9,2
Impact of Envelope in [kWh] 143.127 130.713 69.561 [v] -66.124 -131.856
Impact of window frames in [kWh] 73.815 65.569 32.597 0 32.473 64.593
Variation Total in [kWh] 217.148 196.699 104.816 0 -94.339 -197.205

¢ JOTUN
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Jotun Powder Coatings BL'J‘i_:I,Ljing Con

Energy Efficiency

B: effect of heat reflective coating on window frames in Bangkok

Energy Requirements for various TSR Values
Location: Bangkok
2.500.000
. a standard “Dark grey” color (TSR 9%) on
2000000 a window frame , the use of the JOTUN
“birch” Cool shades color (TSR 30.7%) will
H — reduce the overall energy requirement by
2 2000000 more than 57,000 [kWh] or 2.1%
§ —|mpact of Envelope in [(kWh]
& 1 s00.000 em—|mpact of window frames in [kWh]
:i"; s=Total Energy Requirements in [KWh]
g
¢ TSR 5% TSR 10% TSR 30% TSR 50% TSR 70% TSR 90%
Variation
Variation
TSR 5% TSR 10% TSR 30% TSR 50% TSR 70% TSR 90%
Impact of Envelope in [kWh] 2.973.108 2.938.780 2.783.237 2.619.231 2.459.250 2.307.349
Impact of window frames in [kWh] 2.748.220 2.733.836 2.676.363 2.619.231 2.562.436 2.505.795
Total Energy Requirements in [kWh] 3.106.317 3.057.763 2.845.524 2.619.231 2.407.889 2.191.521

Impact of Envelope in [%] 11,9 10,9 5,9 0,0 6,5 13,5
Impact of window frames in [%] 4,7 4,2 2,1 0.0 2,2 4,5
Variation Total in [%] 15,7 14,3 8,0 0,0 -8,8 -19,5
Impact of Envelope in [kWh] 353.877 319.549 164.006 [v] -159.981 -311.882
Impact of window frames in [kWh] 128.989 114.605 57.132 0 -56.795 -113.436
Variation Total in [kWh] 487.086 438.532 226.293 0 211.342 427.710

¢ JOTUN
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Jotun Powder Coatings

Energy Efficiency

Effect of thermal insulation on TSR energy savings

2450000

2.400.000

2,350,000

2.300.000

nnual Energy Requirement, total in [kwh]

2
2 2.250000
<

2200000

2.150.000

TSR 5%

TSR 10%

Annual Energy Requirements
Lecation: Doha - Qatar

TSR 30% TSR 50% TSR 0% TSH 90%

Total Solar Reflectance of the windew frames.
(etement which is not variied has S0% TSR)

m—Window frames highly insulated (Uframe = 1.5 Wim?K))

w—rindow frames non insulated (Uframe = 7.0 Wm?K))
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The higher the insulation level the less
TSR value of the coating influences
reduction of energy

Higher TSR reduces the gap b/w
energy consumption in highly
insulated and non-insulated windows

At higher TSR values the need for
thermal insulation is less dominant for
ME and SEA climate conditions.

¢ JOTUN



Jotun Powder Coatings

BUiIding Cd?ﬁﬁonents

Impact of TSR Values

Weather Data Set — Shanghai

Location of the Weather Station

Standort-Typen
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Jotun Powder Coatings

Impact of TSR Values

Monthly Energy Requirement variation A.2.1.

Monthly Jan Feb March | April May June | July | Aug Sep Oct Nov Dec Total
requirements(kWh)

Heating 361291 | 284448 | 191764 36647 1785 0 0 0 0 1404 91496 | 188521 | 1159356
requirements

Cooling 0 0 0 0 467 | 41592 | 160883 119583 47787 503 0 0| 370816
requierements

Lighting 6258 5858 6524 63N 6258 6391 6258 3595 6657 6258 6125 2193 71764
requirements

Domestic hot water 33733 | 30463 33512 0476 3TN J0439 | 20424 19278 0439 32593 31542 2082 | 3577TM
requirements

Ventilation 15036 | 14394 15936 15422 | 15936 19422 | 15836 15936 15422 15936 15422 15936 | 187639
requirements

Total : 417218 | 335169 | 247737 90936 | 96157 93844 | 212501 158392 | 100306 56695 | 144584 | 233832 | 2147370

¢ JOTUN
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Jotun Powder Coatings

Impact of TSR Values

Total Energy Requirement per year — Data
Location: Shanghai

Variation
A.2.1 A.2.2 A.2.3 A.24 A.2.5 A.2.6
Heating Requirements in [kWh] 1.159.356 1.164.772 1.188.924 1.218.241 1.249.147 1.284.446
Cooling Requirements in [kWh] 370.816 361.355 323.654 285.696 251.902 219.291

Total Energy Requirements in [kWh] 2.147.370 2.143.326 2.125.547 2.104.032 2.089.894 2.080.557

Variation Heating in [%] -2,6 -2,1 0,0 2,4 4,8 7,4
Variation Cooling in [%] 12,7 10,4 0,0 -13,3 -28,5 -47,6
Variation Total in [%] 1,0 0,8 0,0 -1,0 -1,7 -2,2
Variation Heating in [kKWh] -29.568 -24.152 0 29.317 60.223 95.522
Variation Cooling in [kWh] 47.162 37.701 0 -37.958 -71.752 -104.363
Variation Total in [kWh] 21.823 17.779 0 -21.515 -35.653 -44.990

¢ JOTUN

Weng Wei. Jotun Powder Coatings /May 2014 39



Jotun Powder Coatings Building Cdifﬁﬁonents

Impact of TSR Values

Total Energy Requirement per year — Graph
Location: Shanghai

Energy Requirements for various TSR Values
Location: Shanghai
2.500.000
2,000,000
g
£ 1.500.000
2
=
]
E e ating Requirements in [kWh]
é_ s poling Requirements in [kWh]
ﬂ:{ 1.000.000 ====Total Energy Requirements in [kwh]
&g
3 X X X S X
s S S ) ) S 1
[Te] -l ™ o N~ (o))
5 5 5 5 i 5
0 0 0
500.000 = = = [ = -
o
AZA A22 A23 AZA A25 A2B
Variation

¢ JOTUN
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Jotun Powder Coatings Building Corﬁbonents Cc

Cool Shades Collection

Project References

« Siemens HQ in Masdar City
Abu Dhabi

* King Faisal Specialist
Hospital (KSA)

* Lusail Multi-purpose Hall in
Qatar

* Puchong Financial corporate
center in Malaysia

* Yas Mall in Abu Dhabi and
many more....

$JOTUN
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