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BERKELEY NATIONAL LABORATORY

Environmental Energy Technologies Division, Energy Analysis Dept., 1 Cyclotron Road, MS 90-2000, Berkeley, CA 94720

July 9, 2002

To:  Chris Scruton (CEC)

From: Steve Wiel

Subject: Quarterly Progress Report for Second Quarter 2002

CC: Hashem Akbari, Paul Berdahl, Andre Desjarlais, Bill Miller, Ronnen Levinson

Please review this progress report in conjunction with the attached list of Tasks and Deliverables.

HIGHLIGHTS

e The project kick-off meeting was held in Sacramento on May 16, 2002.
e Akbari and Desjarlais attended the CRRC meeting at Las Vegas.
e The ORNL subcontract was processed in June 2002.

Tasks

1.1 Attend Kick Off MeetingOn May 16, 2002, we held our project kick-off meeting at the
CEC office in Sacramento. The approved list of project tasks and schedules from this
meeting is appended as Attachment 1 with % completion noted. The approved schedule
of meetings is appended as Attachment 2. This Task is completed.

1.2 Describe Synergistic Projects
In an earlier communication with CEC, we provided a description of related projects at
ORNL and LBNL. This Task is completed.

2.1  Establish the project advisory committee
An initial list of the PAC members had been prepared in February 2002. We updated the
list with potential new candidates (Attachment 3). Many of the potential candidates were
contacted and several have agreed to serve on the PAC. We have also contacted several of
our potential industrial partners; all showed interest to participate in the project. A list of
industrial partners is appended as Attachment 4. Akbari prepared several draft memos on
behalf of our industrial partners detailing their commitments to the LBNL/ORNL project
team and stating their understanding of commitments made to them by the LBNL/ORNL
project team. An example of such a draft memo is appended as Attachment 5. The
partners are reviewing the memos and are planning to finalize them in July and August.

2.2 Software standardization

(no activity)

2.3 PAC meetings

Hashem Akbari: Phone: (1) 510 486 4287 - Fax: (1) 510 486 4673 e-mail: H_Akbari@lbl.gov
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We prepared schedules for all PAC and CPR meetings (see Attachment 2).

2.4  Development of cool colored coatings
Berdahl and Levinson visited the BASF facilities. BASF has verbally agreed to lend a few
necessary laboratory tools to LBNL.

2.4.1 Identify and Characterize Pigments with High Solar Reflectance

(no activity)

2.4.2 Develop a Computer Program for Optimal Design of Cool Coatings

(no activity)

2.4.3 Develop a Database of Cool-Colored Pigments

(no activity)

2.5 Development of prototype cool-colored roofing materials

2.5.1 Review of Roofing Materials Manufacturing Methods
This task is started by contacting our potential industrial partners and reviewing
literature information.

2.5.2 Design Innovative Methods for Application of Cool Coatings to Roofing Materials

(no activity)

2.5.3 Accelerated Weathering Testing

(no activity)

2.6 Field-testing and product useful life testing

2.6.1 Building Energy-Use Measurements at California Demonstration Sites
Akbari contacted Habitat for Humanity (HfH) for potential monitoring sites.

2.6.2 Materials Testing at Weathering Farms in California

(no activity)

2.6.3 Steep-slope Assembly Testing at ORNL
(no activity)

2.6.4 Product Useful Life Testing
(no activity)

2.7 Technology transfer and market plan

2.7.1 Technology Transfer

(no activity)

2.7.2 Market Plan
(no activity)
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2.7.3 Title 24 Code Revisions
Akbari attended a CEC workshop on May 30.

Management Issues

e The ORNL subcontract from LBNL was processed and is active. Funding was received by
ORNL in late June, and effort can start in July 2002.
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Attachment 2
Schedules of Meetings
Meeting Date

1. Project Kick-off Meeting (completed) May 16, 2002
2. Project Advisory Committee Meeting 1 (PAC1) September 5, 2002
3. Project Advisory Committee Meeting 2 (PAC2) March 6, 2003
4.  Project Advisory Committee Meeting 3 (PAC3) September 4, 2003
5. Critical Path Review Meeting 1 (CPR1) October 3, 2003

(or September 5, 2003)
6. Project Advisory Committee Meeting 4 (PAC4) March 4, 2004
7.  Project Advisory Committee Meeting 5 (PACS) September 2, 2004
8.  Critical Path Review Meeting 2 (CPR2) October 7, 2004

(or September 3, 2004)
9.  Project Advisory Committee Meeting 6 (PAC6) March 3, 2005
10. Project Final Meeting October 6, 2005
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Attachment 5
Example of a Draft Letter on Industrial Partner Commitment

Company’s Letter Head

<date>
Hashem Akbari
Heat Island Group
Lawrence Berkeley National Laboratory
1 Cyclotron Road, MS 90-2000
Berkeley, CA 94720

Subject: Participation of GAF in the Project to Develop Cool Roofing Materials

We applaud the leadership of the California Energy Commission in sponsoring a project to
develop cool colored roofing materials. We are very excited about this project and would like to
contribute to it as an industrial partner.

This project offers us an opportunity to expand our collaboration and bring new cool products to
the market. We expect to collaborate on Project Tasks 2.1, 2.2, and 2.3 specified in the June 6,
2002 CEC/LBNL/ORNL document. The following will be the nature of collaboration under each
task and sub-task (task language: GAF participation).

Task 2.1: Development of cool colored coatings

1. Identify and characterize the optical properties of several standard and innovative
pigmentation materials: through our granule manufacturing partner, we will provide
samples of pigments, binders, and paints used to coat roofing granules.

2. Develop a computer model to maximize the solar reflectance of roofing materials for a
choice of visible colors: we will review the input and output of the computer program to
ensure its applicability to granule coating.

3. Create a database of characteristics of cool pigments: we will review the attributes of
the database and provide comments to ensure its applicability to granulate coating.

Task 2.2: Development of Prototype Cool-Colored Roofing Materials

1. Compile information on roofing materials manufacturing methods: we will provide non-
proprietary information for manufacturing colored shingles. The information will assist
LBNL and the granule manufacturers to develop innovative engineering methods for
application of cool-colored coatings on shingles. We will review reports prepared by the
project staff and provide comments. In some cases, we would like to co-author writing
technical reports.

2. Work with roofing manufacturers to design innovative production methods for cool-
colored materials: we will closely work with the project team to investigate innovative
coating methods for shingles, apply them on roofing shingles, and have them measured
and characterized at LBNL. Once a promising method has been identified, we will
produce small quantities of roofing shingles for testing.

3. Test the performance of materials in accelerated weather-testing facilities: we understand
that the objective of this effort is to ensure, prior to marketing, that the new materials
retain their intended physical and optical characteristics. With that intention, we will

12
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participate in multiple and rigorous product testing trials that may include production of
enough quantities of shingles that allows us to do accelerated testing at our own facilities,
at facilities of some of our customers that manufacture roofing shingles, and at other test
sites in California. The information generated under this project will help the project team
better understand the stability of shingles before marketing.

Task 2.3. Field testing of performance and product useful life testing

1. Monitor building at California demonstration site to measure and document the energy
improvement of cool-colored roof materials: once we have products successfully tested at
our laboratory and our accelerated testing facilities, we will produce enough roofing
shingles covering up to five houses. We also supply the same quantity of standard-color
roofing shingles. ORNL/LBNL will test the energy performance of the new roofing
product. We will closely participate in reviewing the results of the monitoring project.

2. Conduct material testing at weathering farms in California: some of the materials
produced in collaboration with our granule manufacturer partner under Task 2.3.1, will be
shipped to California to be installed in weathering farms. We will closely review the
results of the stability and degradation tests conducted at the weathering farms.

3. Conduct thermal testing at the ORNL steep-slope assembly testing facilities (SSAT): In
collaboration with our granule manufacturer partner, we will also ship test segments to
ORNL to be tested at their SSAT. We will closely review the results of the tests at SSAT
and provide input.

4. Conduct accelerated product useful life testing: we hope to obtain enough technical data
to prove cool roofs last longer. In this task we will participate in the accelerated testing of
standard and cool-colored shingles of the same color and measure physical, mechanical
strength, and thermal characteristics of the paired products. Most of the accelerated
testing will be performed at our facilities and those of our shingle manufacturer partner.
LBNL and ORNL will conduct the scientific testing of the products.

Task 2.4. Technology transfer and market planning

We hope that this partnership will bring cool-colored shingles to market by the end of this
project. Upon the completion of this project, we hope to be able to embark large-scale
demonstrations in a few residential developments in California.

In addition to the above participation efforts, as an industrial partner to the project, we will attend
the regular project meetings and the meetings of the Project Advisory Committee currently
scheduled for every six months.

In this collaboration, we will assign a lead technical staff to the project. We anticipate that over
the next three years, about xxx FTE (full-time-equivalent) person at our facilities will work on
this project. Our total estimated in-kind contribution (staff, sample production, testing, etc.) to
the project over the next three year will add up to about $xxx ($yyy/year).

We understand that most of the information provided by us to the project team will be non-
proprietary. In cases where we will provide or receive proprietary information, we will

participate in a non-disclosure agreement.

Once more, we are very excited about this project and we hope that soon all California buildings
will soon have economical cool options for their roof.
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July 9, 2002

Sincerely,

Company Representative
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