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as a participant. All participants had the right to drop out of the study at any
time without questions or penalty of any sort.

Participant selection

Advertising and recruitment of appropriate case study homes is an essential
component to success of the research study. To select appropriate
participants, flyers were distributed through public advertisement, local
government agencies, NGO’s and the neighborhood associations of the
relevant historic districts. Interested parties were directed to contact the
research team. After phone interviewing, a research team member made a
brief field inspection to assess existing energy-efficient characteristics and
appropriateness of participation in the study. Detailed phone and email
communications transpired with thirty-eight (38) potential participants. Of
these 38, the research team concluded that 17 did not meet one or more
criteria for the study, another 15 eventually declined or ceased
communication.

The homeowners were informed that their participation would require an
energy retrofit improvement of unknown value. The participants were
informed that the radiant barrier installation was not promised to produce
operational cost savings.

The research team encountered complications in recruiting study
participants who would install the radiant barrier. Many qualified
participants never pursued the installation. This caused delays, and also
fewer participants than anticipated. At the outset we expected to have ten
homes in the study. Reluctance of participants seemed to be caused by the
installation cost. Three reasons for high cost were observed —- 1.) some
quotes that were never accepted included radiant barrier products in
excess of specifications for the study; 2.) often the installation contractor
would propose extra work for additional retrofit improvements that were
not requested by the homeowners; and 3.) labor rates were for skilled
personal rather than unskilled.

Ultimately, and with concurrence of the project sponsor, the scope of the
radiant barrier assessment was reduced from ten to six case study homes.
More homes would have been preferable, but good and valid results for
analysis were produced from the group of six.
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radiant barrier and roof substrate. This configuration is typically called a
roof-truss or under side of rafter installation.

All homes in the study have ventilated attics and HVAC equipment located
in the attic.

Infiltration and Duct Leakage Tests

To better understand the energy use patterns in the case study homes, a
certified energy rater performed both a blower door test and a duct leakage
test on each home. The tests were paid with grant funds (so not a cost to
homeowner) and conducted prior to the installation of the radiant barrier.
Results of the tests included an assessment of the infiltration rates and duct
leakage rates of the home, two factors that have considerable impact on the
homes use of cooling and heating energy. Details of these results are
included in section IV.

Energy Use Data Collection

Two methods for collecting energy use data were used for each of the case
study homes. First, utility bill data were collected for the period before and
after the installation of the radiant barrier. For the pre-installation period, at
least one year of electricity and gas utility bills was collected, and in some
cases two years were collected. For the post installation period, minimum
one year of utility bill data were collected. All utility bill data were inputted
into the EPA Portfolio Manager Online Tool {(Energy Star, 2017), which was
then used to calculate electricity and gas use by calendar month, as well as
a weather normalization factor for both the pre-installation and the post-
installation periods. A more detailed discussion of the weather
normalization process in Portfolio Manager can be found in Energy Star
(2017).

The second method of energy use data collection involved the installation of
an energy use tracking system in each case study home. The system used
was the SiteSage system (Powerhouse Dynamics, 2017), which is capable of
providing real-time monitoring of electricity use at the end-use level. The
installation of the SiteSage system took place after the installation of the
radiant barriers. For all homes except one, the team was able to collect one
full year of overall and end-use electricity use data, which made it possible
to isolate the use of electricity for cooling (all homes have gas heating
systems). No monitoring of gas usage was conducted.
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Energy Use Data Analysis

The analysis of the energy use data involved the comparison of one full year
of pre-retrofit energy use data with one full year of post-retrofit energy use
data to identify the impact of the radiant barrier installation. With the
exception of one home, all case study homes did not have any major
retrofits during the comparison period. One home, RTAS, had ceiling
insulation added at the same time of the radiant barrier retrofit. Based on
this, it was assumed that differences between pre and post energy use will
represent the impact of the radiant barrier after accounting for weather
differences and non-heating and cooling energy use.

As stated above, to account for weather differences between the pre- and
post- periods, all utility bill data were inputted into the Portfolio Manager
tool and the tool was used to calculate both calendar month use of
electricity and gas as well as a weather normalization factor for each period
based on the specific period being analyzed. The weather normalization
factor was based on overall energy use and did not distinguish between the
hot and cold seasons. The weather normalization factors used are included
in Table 5. Both the pre- and post- installation periods varied slightly
between the case study homes based on the installation time and the
availability of pre-installation utility bill data. But in all cases, one full year of
data was analyzed and normalized to account for weather differences.

Additionally, heating and cooling degree day data (CDD and HDD) were
obtained for the periods being evaluated. CDD and HDD data were used to
compare the changes in weather in both the cooling and heating seasons.
This data is included in Figures 1 and 2, and generally indicate that the
cooling seasons for the pre- and post-retrofit periods did not change
significantly, while the heating seasons did show a considerable difference
with the post-installation period being much milder than the pre-installation
one. CDD data for the post-installation period was on average 3.4 percent
less than the pre-installation period, while HDD data was on average 23.7
percent less than the pre-installation period.

In addition to the comparison of overall energy use, a comparison of cooling
energy use was also conducted. For the post-installation period, cooling
energy use data was obtained directly from the SiteSage tool, while for the
pre-installation period, the cooling energy use was estimated by subtracting
the base load (which represented lighting and plug loads for the most part)
from the overall electricity use obtained from the electricity bill.

All energy calculations were made based on an Energy Use Intensity (EUI)
metric to eliminate the impact of the home size.
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Permission to Take Part in a Human Research Study Page 10f 4

Title of rescarch study: Radiant Barricr Retrofits to Improve Energy Efficiency Of Older Homes in
Hot-Humid Climate Zones (74-239)

Investigator: William A Dupont

Purpose of the research study and reason for your participation:

This project addresses a national need in preservation technology to educate the public on best
practices for encrgy improvement retrofits to older homes. The research will measure the actual cost
and corresponding cnergy use reduction of one significant retrofit — installation of the radiant barrier ~
in ten case study homes. The rescarch concerns building performance before and after the energy
retrofit. The particular retrofit to be evaluated, a radiant barricr, is relatively inexpensive and
straightforward to install within existing homes, offering high potential value as a retrofit.

Your participation is necessary because the researchers need measurcments of cnergy usc from
representative examples of older homes in hot-humid climate zones. Once sclected for participation,
cach homeowner will be responsible for installation of the radiant barrier retrofit, including the cost.
We invite you to 1ake part in a research study because your home matches the criteria for the focus of
our research, as follows:

- Detached, one-story home (2 — 3 bedrooms; approximately 1,500 - 2,200 square feet).
- Construction datc between 1900 and 1950,

- Located in onc of San Antonio’s 28 historic districts.

- Occupicd for at lcast two previous ycars; heated and has some form of air conditioning.
- Home has been continuously maintained and |s in reasonably good condition.

- Home has not been cxtensively expanded or heavily modified.

- Hoine has not yet been fully retrofitted for better energy performance.

- Existing attic insulation attaining R-30 (50% of study group), or no attic insulation (50% of
study group).

- Available Wi-Fi signal for internet access, This will be used for transinission of energy usnge
data from a monitoring device to the research tcam.

Condlitions surrounding your participation:
e Somcone will explain this research study to you.
o Whether or not you take part is up to you.
¢ You can choosc not to take part.
¢ You can agrec to take part and later change your mind.
» Your decision will not be held against you.

e You can ask all the questions you want before you decide.

14-239
Approved: 08-08-14

IRB Approval Date

Document Revislon Date: August 11,2014
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Contact information:

If you have questions, concerns, complaints, or think the research has harmed you, you may talk to the
rescarch team at:

William Dupont, 210-458-3092 or william.dupont@utsa.edu

This research is being overseen by an Institutional Review Board (“1RB”). You may also talk to them
at (210) 458-6473 or IRB@utsa.edu if you have questions regarding your rights as a research
participant or other questions, concerns, or complaints.

Participation in the research study:

After phone Interview screening, a research team member will make a brief field inspection of your
home to assess existing energy-efficient characteristics and appropriateness of participation in the
study. Attic access will be necessary at the time of this preliminary field inspection.

If your home meets the selection criteria and you agree to take part in this study, you will then be
asked to:

- Allow limited field inspection and testing of your home, as follows:

o Allow researchers access for field inspection and testing. Researchers will enter your
attic to obtain physical measurements and technical information on construction
materials and assemblies.

o Allow researchers to administer a test of your home’s air-tightness, called a blower-
door test, as well as HVAC duct leakage test, both to be performed by a qualified
contractor at university’s expense.

o This field inspection and testing will require 12 day of time, to be conducted August/
September/ October 2014.

- Allow an energy monitoring device (e-monitor, purchased and installed at expense of the
university) to be installed at your home’s exterior electric panel box by a licensed electrician.
The monitor will transmit data over the internet to the research teamn, and requires a Wi-Fi
signal available at the home. Installation is expected 10 be October/ November/ December
2014,

- Provide researchers with copics of CPS energy bills going back at least 12 months prior to
retrofit (two years of historical data preferred, if available), and going forward at least 12
months after the retrofit is completed.

- Hire a qualified contractor to install (at your expense) the radiant barrier improvement specified
by the research team. A research team member will attends a “kick-off” meeting with the
contractor to review the scope of work and explain the need to execute the retrofit precisely. A
research team member will make a field inspection efier installation for quality conformance.
Installation needs to be complete by the end of March 2015.

- Provi_dc records of the radiant barrier installation cost to the research team.

- There will be 12 months of data monitoring after installation of the radiant barrier. The data
will be analyzed to determine the energy use reductions and corresponding operational cost
savings.

- The house needs to continue a normal pattern of residential use for at least 12 months
following the installation of the radiant barrier. The Wi-Fi needs to be available for data
transmission from the e-monitor. Notify the research team of significant changes in use, such as

an atypical period of vacancy.
Document Revislon Dnle: August 11,2014
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- Allow researchers to remove the energy monitoring devices from your home at the project’s
conclusion, expected to be September 2016.

- You may be asked to extend your participation in the research study by leaving the energy use
monitoring device installed and transmitting data from your home to the research team
members.

Additional information:

This research is being funded by U.S. Department of the Interior, National Park Service, National
Center for Preservation Technology and Training.

Participants will incur the cost of radiant barrier installation in their home.
Risks and Discomforts:

We do not anticipate any risks to you participating in this study, however, a possible inconvenience
may be the time required for the field survey and blower-door test, as well as installation and removal
of the energy monitoring devices.

There is a risk that the radiant barrier installation will not result in any operational cost reductions to
the hoine occupants.

Benefits for Participation:

Though anticipated, the radiant barrier installation is not warranted or promised to produce operational
costs savings to the home occupants. There is no prior research to accurately predict positive results
that may result from this particular energy retrofit.

Participant Privacy and Research Record Confidentiality:

The data resulting from your participation may be used in publications and presentations. The research
team intends to disseminate findings to academic, professional and general public audiences. Non-
identifiable photographs of your home mmay be included within publications and presentations. Your
identity, name and home address will not be disclosed.

The private, identifiable informatian, including the identity of study participants and home occupants,
as well as the specific addresses of the case study homes, is not relevant to the project's research
objectives. Numerical identifiers for each home will be utilized to protect identity. The research and
analysis will be conducted using the numerical identifiers.
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