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PROGRAM OBIJECTIVES

Maintain home integrity by addressing
roofing needs

Improve energy efficiency and reduce

utility bills

Demonstrate benefits of cool roofs to

builders and residents

Source: City of San Antonio Neighborhood and Housing Services Department
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PROGRAM BENEFITS

- Maintain home structure and stability.

SAN ANTONIO
UNDER 1 ROOF

Improve Indoor Comfort.

- Reduce Overall Attic Temperature.

Decrease Roof Maintenance.

- Energy Savings.

\

White roofs lose the

Dark roofs lose the energy
energy they do absorh they absorb more slowly,
more quickly.
Buildings with dark
Buildings with high- colored-roofs are hotter
reflectance roofs are and more expensive to
cooler and cheaper to air-

condition.

A RESIDENTIAL ROOF REPAIR PROGRAM

The sun's White roofs, also Dark roofs hold
radiation hits known as high- more than 80% of
the roof reflectance roofs, solar energy, due
surface. can reflect 75% of to lower thermal
ifil solar energy emittance-the
) away.
A4

material's ability
to release the heat
it has absorbed.

air-condition.
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ROOFING MATERIALS USED

Solarhide Reflective underlayment, Owens Corning Single 3-tab Shasta White Shingles, SRl = 0.31
SRI =0.97
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RESEARCH PROGRAM OBIJECTIVES

Assessing impact of new roof installation on
difference between attic and outdoor
temperatures

Assessing impact of new roof installation on
household electricity use

Identifying and controlling any external
factors (house condition, user behavior,
etc.) that may affect results
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METHODOLOGY

* T/RH HOBO Data Loggers (U12-012 & MX1101) were installed for a
minimum of two weeks pre and post roof installation.

* Average daily temperature profiles for AT =T, - T,

outdoor WEI€ dEVE'Oped
for each home pre & post-roof installation.

* Average daily AT pre & post-roof installation profiles for all homes were
developed and compared.

» Utility information obtained for all homes for at least one-year pre and
post roof installation.

e Utility information inputted into EPA Portfolio Manager.

* PM used to calculate electricity use by calendar month & to normalize
data for weather differences.

» Difference in electricity use pre and post roof installation calculated.

* Conditions’ assessment conducted for all homes
* User energy use behavior survey conducted for all home users.

* Results used to identify anomalies and exclude from overall results
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SAMPLE SIZE

Roof Installation Periods:

Phase 1A:
Jul. — Sep. 2016

Utility Information Analysis

Phase 1B:
Dec. 2016 — Feb. 2017

Phase 2:
April — May 2018

Attic Temperature Monitoring

0 15 30 45 60 75 920

B Phase 1A m Phase 1B Phase 2




ATTIC TEMPERATURE

RESULTS

Average Temperature Difference between Attic &
Outdoor - After Installation

Average Temperature Difference between Attic &
Outdoor - Before Installation
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Installation from July to September 2016

Phase 1A
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RESULTS: ATTIC TEMPERATURE
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ATTIC TEMPERATURE

RESULTS

Average Temperature Difference between Attic &
Outdoor - After Installation

Average Temperature Difference between Attic &
Outdoor - Before Installation

o
(G

o [=] o o o 0 0
n < on N i -

(4,) @2uasay@ aanjesadwal

o
o

© © o o o o o
n < oo N @9« —

(4,) @duasaya Esam._wo_Ew._..

NIV 00:¢T
INd 00-TT
INIld 00:0T
INld 00:6
INIld 00-8
IAld 00:£
INIld 00:9
INd 00:S
INIld 00:1
INd 00:€
INIld 00-¢
INd 00T
INld 00:CT
NIV 00:TT
INV 00:0T
NV 00:6
NV 00:8
NV 00:£
NV 00:9
NV 00:S
NV 00:1
INV 00:€
NIV 00:¢
NV 00-T

INV 00:¢T
INld 00-TT
IAld 00:0T
INd 00:6
INd 00:8
INIld 00:£
INd 00:9
INd 00:S
INd 001
INd 00-€
INIld 00:¢
INd 00°T
INIld 00-CT
NV 00:TT
INV 00:0T
INV 00:6
NV 00:8
INV 00:£
INV 00:9
NV 00:S
INV 00:¥
INV 00:€
INV 00:¢
INV 00T

Installation from December 2016 — February 2017
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RESULTS: ATTIC TEMPERATURE

Temperature Difference Before & After Installation
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Phase 1B: Installation from December 2016 — February 2017
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ATTIC TEMPERATURE

RESULTS

Average Temperature Difference between Attic &
Outdoor - After Installation

Average Temperature Difference between Attic &
Outdoor - Before Installation
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Installation from April - May 2018
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RESULTS: ATTIC TEMPERATURE

Temperature Difference Before & After Installation
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Phase 2: Installation from April - May 2018
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RESULTS: ELECTRICITY USE

Homes wo/ Central AC (except excluded)

Homes w/Central AC (except excluded)

39.1
All homes (except excluded)
36.5
.5
All homes
35.2
0 5 10 15 20 25 30 35 40 45
M Post-Installation WN EUI (kBtu/ft2.yr) M Pre-Installation WN EUI (kBtu/ft2.yr)

All Monitored Homes — Weather Normalized EUI Before & After Installation
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RESULTS: ELECTRICITY USE

-3.8% Homes wo/ Central AC (except excluded)

-9.7% Homes w/Central AC (except excluded)

-6.7% All homes (except excluded)

-5.0% All homes
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CONCLUSIONS & RECOMMENDATIONS

- The installation of the new roofs generally had a positive impact on reducing the difference between attic temperatures
and coincident outdoor temperatures.

- Even in homes without air conditioning or those which do not use a lot of air-conditioning for economic reasons, the
reduction in attic temperatures will still provide a positive benefit through decreasing indoor temperatures & improving
the thermal comfort and user satisfaction.

- The impact of the new roof on attic temperatures in winter months was minimal, indicating that they should not have a
negative impact on heating energy use and/or winter user thermal comfort.

- On average, the new roofs had a positive impact on reducing electricity use. This impact was higher for homes with
central air-conditioning systems compared to those with window unit systems or those which do not use a lot of
cooling.

- The results indicate a much larger potential for the new technology if installed in homes form different socioeconomic
groups. Such homes will typically be larger, therefore having larger roof areas, and will use more cooling energy,
therefore offering a larger potential for achieving larger reductions in energy use through installing the new roofs.

- While the new technology has been shown to have an average positive impact on reducing electricity use, the impact
for individual homes was shown to be highly variable and dependent on home conditions and user behavior.
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Questions?

Hazem Rashed-Ali, PhD
Associate Professor, University of Texas at
San Antonio,
Past President, Architectural Research
Centers Consortium (ARCC),
Hazem.RashedAli@utsa.edu
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