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Methodology Development for Energy
Savings Quantification

=
Monetary Savings Quantification
/
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INTRODUCTION
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Highly Reflective Roof Coatings - Concept

E= Emissivity: Amount of energy radiated back as thermal radiation

R= Reflectance: Amount of energy reflected back to
the sky

Black Shingles Aluminum Coverage White Roofing

Low Reflectivity High Reflectivity High Reflectivity
High Emissivity Low Emissivity High Emissivity
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E=90%
E=95%

38% atmbsphere
52% transferred to the air
4.5% enters the building 1.5% enters the building

10% atmosphere
8% transferred to the air
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EXPERIMENTAL PART
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Mexican Climate Zones

ESTADOS UNIDOS MEXICANOS

e Dry arid climate.

= T — - 8.5% of national
| . ' energy
consumption.

= Average
Electrical Energy
price of $0.1
USD/kWh.

» Highest
residential rate
$ 0.25 USD/
kWh.

thos UBGRUPO i . - T N . .
DE CLIMAS DE MEXICO : ' ' » Region with the

“i1.: INEGI 2 | highest energy
| et w——c | consumption in
S the country

' (both residential

Source: National Institute for Geography, Statistics and Informatics. and industrial).
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Experimental House Setup

2.4m
8 ft

NP ——————————————— L . 9 ft
3m/9ft 3m/9ft
House 1 House 2
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Stage 0 - Measurement System Validation (No AC)
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0 Measurement period: June 7 to June 16 2013. 0 P-value (external) = 0.361
o No significant differences found. 0 P-value (internal) = 0.965
A v ] P
: ' - / : Day kWh House 1  kWh House 2
AC on 2 8 8
e P 3 9 8
4 9 9
House 1 @ 15 House 2 5 9 8
6 8 9
/- AC turned on. Set point = 23°C (77 °F). \ ; 2 :
e Measurement period: June 17 to June 26, 2013. 9 7 8
N . 10 8 9
< No significant difference found between the TOTAL 79 79 10
measurements.

\—pa,«a}ue—— 1-00 )
- ST




Setup

Conventional White Waterproof Coating

]

House 1

@® 15

Highly Reflective Waterproof Coating

Results - Energy consumption

Energy Energy KWh KWh
Date Reading Reading
House 1 House 2
House 1 House 2
28-jun 2014 120 9 9
29-jun 2023 128 9 8
30-jun 2031 136 8 8
Ol-jul 2038 141 7 5
02-jul 2044 147 6 6
03-jul 2048 150 4 3
04-jul 2053 155 5 5
05-jul 2059 160 6 5
06-jul 2066 166 7 6
08-jul 2079 177 13 11
09-jul 2083 180 4 3
10-jul 2089 186 6 6
TAtal LN KL oA 7=

House 2

o

Solar Reflectance = 0.72 Solar Reflectance = 0.80

AC turned on. Set point = 23°C (77
°F).

Measurement period:
June 28 to July 10 2013

Significant difference found between
kWh readings.

P-value = 0.005

. 0 12% energy savings. /




Conventional Red Waterproof Coating Highly Reflective Waterproof Coating

A /

House 1 @ TS House 2

Setup

Solar Reflectance = 0.32  gqar Reflectance = 0.80

Results - Energy consumption

E E -
Date Rgaec;% R:ae(;.%,yg kWh | kwh House 0 AC turned on. Set point = 23°C (77
House 1 2 o
House 1 House 2 F)
12-jul 2104 198 9 7
13-jul 2114 205 10 7 0 Measurement period:
14-jul 2123 211 9 6
15-jul 2133 218 10 7 July 12 to July 24 2013.
16-jul 2142 224 9 6
17-jul 2149 229 7 5 o Significant difference found between
18-jul 2152 231 3 2 -
19-jul 2155 233 3 2 KWh readlngs.
20-jul 2161 237 6 4 _
22-jul 2171 243 10 6 o0 P-value = 0.000
23-jul 2179 248 8 5 .
24-jul 2186 254 7 6 . 0 45% energy savings. J
TAtal AN K a1 Ings ] I I




Setup

Fa

|~

Black Asphalt Waterproof Coating

//_—i

House 1

@ T

Highly Reflective Waterproof Coating

;/

House 2

Solar Reflectance = 0.05 4|5y Reflectance = 0.80

Results - Energy consumption

Energy Energy kwWh House | kwh House
Date Reading Reading 1 o
House 1 House 2
26-jul 2206 267 11 7
27-jul 2218 275 12 8
28-jul 2229 283 11 8
29-jul 2240 290 11 7
30-jul 2250 297 10 7
31-jul 2261 304 11 7
0l1-ago 2272 311 11 7
02-ago 2283 319 11 8
05-ago 2316 341 33 22
06-ago 2327 349 11 8
07-ago 2338 356 11 7
08-ago 2350 365 12 9
09-ago 2362 373 12 8
12-ago 2387 388 25 15
13-ago 2393 392 6 4
14-ago 2403 398 10 6

o

AC turned on. Set point = 23°C (77
°F).

Measurement period: July 26 to Aug
14 2013.

Significant difference found between
kWh readings.

P-value = 0.000

. 0 51% energy savings. /




Artificial neural network development

K*gbutside
. mperature,
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Wind Speed, W2
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Artificial neural network development

Mathematical ModelZ]

Response plot for Total energy consuption, KWh
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Conclusions

v Quick, cost-efficient methodology was developed to
demonstrate the value of using highly reflective coatings.

v The generated mathematical model, will allow researchers to
provide an estimate of potential energy savings in different
weather conditions

v The use of titanium dioxide in highly reflective coatings can
represent very interesting electricity savings for home
owners, commercial buildings and offices, reducing costs,
diminishing the heat island effect and decrease of the
Greenhouse Gas Emissions.

v Enhancement of the development of new products.

v Monetary savings can be as high as 600 USD/year.
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Thank you for your attention!

Contact Information: Cristiana Borrelli
DuPont® Titanium Technologies Switzerland
Tel: +41-79-6124403

E-mail: cristiana.borrelli@dupont.com
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The information set forth herein is furnished free of charge and based on technical data that DuPont believes to be reliable. It is intended for use by

persons having technical skill, at their own risk. Because conditions of use are outside our control, we make no warranties, express or implied, and assume

no liability in connection with any use of this information. Nothing herein is to be taken as license to operate under or a recommendation to infringe

patents. Because DuPont cannot anticipate or control the many different conditions under which this information and/or product may be used, it does not
guarantee the applicability or the accuracy of this information or the suitability of its products in any given situation. Users of DuPont products should make
their own tests to determine the suitability of each such product for their particular purposes. The data listed herein falls within the normal range of productl
properties but they should not be used to establish specification limits or used alone as the basis of design.



