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Abstract 

This report contains an outline of the Solar Thermal Design 
Assistance Center’s (STDAC) major activities and 
accomplishments in Fiscal Year 1992 (FY92). The report 
describes the resources allocated to fund STDAC and the 
personnel needed to carry out STDAC activities and 
accomplishments. It also contains a comprehensive list of 
persons that called STDAC for consultation in FY92. 
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THE SOIAR THERMAL DESIGN ASSISTANCE CENTER

Report of Its Activities and Accomplishments in Fiscal Year 1992

1. INTRODUCTION

The Solar Thermal Design Assistance Center (STDAC) at Sandia National
Laboratories (SNL) is a resource provided by the Department of Energy’s
(DOE) Solar Thermal Program. Its major objectives are to accelerate the
use of solar thermal systems through direct technical assistance to users,
cooperative test, evaluation and development efforts with private indust~,
and educational outreach activities.

The major activities and accomplishments in Fiscal Year 1992 (FY92) are
outlined in this report. Section 2, STDAC Resources and Personnel, outlines
the resources that are allocated and describes the personnel involved. Some
of the most significant STDAC accomplishments are described in Section 3,
Summary of STDAC Accomplishments in FY92. The List of STDAC
Contacts, Section 4, contains a comprehensive list of persons that contacted
the STDAC by telephone for technical consulting.

2. STDAC RESOURCES AND PERSONNEL

A majority of the STDAC activities reported here are supported by (1) the
Solar Thermal Electric Program, (2) the Solar Thermal Industrial Program,
or (3) both programs. They are reported together for completeness and in
recognition that boundaries are often not distinct within each activity.
Additional resources are provided through the DOE Office of Technology
and Financial Assistance (OTFA) and SNL’S Technology Transfer and
Educational Outreach Programs.

The total funding for STDAC operations in FY92 totalled about $1.2 million,
which was provided in the following approximate proportions: 5470 from the
DOE Solar Thermal Electric Program; 39% from the Solar Process Heat
Program; and 79Z0 from other sources including OTFA, and internal SNL
programs.



STDAC personnel include two full-time equivalent (FTE) engineers and
several part-time engineers and technicians for a total of four FTEs.
Approximately 40% of the STDAC funds are expended on direct charges,
with the majority of these expenditures for contracts such as specialty studies
and solar system monitoring support from universities, technology
development activities with the solar industry, and reports concerning
existing solar thermal systems. Other direct expenditures include travel, test
and evaluation materials, and other miscellaneous items,

3. SUMMARY OF STDAC ACCOMPLISHMENTS IN FY92

The STDAC accomplishes its objectives by pursuing activities in three major
areas:

● Direct Technical Assistance to the Industry and End Users. A vital
element of this activity is to inform users how they can apply solar thermal
technology by providing information on technology status, application
screening, component and system performance predictions, and design and
installation guidance, To do this, the STDAC incorporates the experience
base of solar energy personnel and facilities at SNL, and the broad base of
human and physical resources located within other parts of the laboratory.
This capability is provided upon request and enhances the US solar
industry’s ability to bring improved systems to the marketplace with a
higher probability of success. Moreover, by collaborating with other
similar activities at SNL, such as the Photovoltaic Design Assistance
Center, other laboratories, and the National Renewable Energy Lab
(NREL), the STDAC can provide each customer with complete service
regarding the application of solar energy.

The STDAC provides direct technical assistance to four principal groups:
industry, state and local governments, military organizations, and private
end users.

c Cooperative Test, Evaluation, and Development Efforts with Private
Industry. The STDAC helps industry develop technology by providing
testing and evaluation of new and innovative solar thermal technology at
the National Solar Thermal Test Facility. The evaluations are conducted in
close cooperation with the manufacturer and the results are used to
improve the product and/or to more fully understand and document its
performance characteristics. These projects help manufacturers improve
the design, performance, operation, and economic performance of new
solar thermal technology.

2



In addition to the testing activities, the STDAC co-funded projects to
develop advanced technology, such as more cost-effective trough receivers
and a technique to produce low-cost mirror replacements for solar electric
generating systems (SEGS) troughs.

● Educational Outreach. The principal purpose of this activity is to promote
an accurate understanding about the economic potential and operation of
solar thermal technology. This task is accomplished through a coordinated
educational effort to public and private professionals, administrators,
business executives, and decision makers. Additionally, instructional
materials are prepared for use in educational institutions ranging from
elementary through high schools and universities.

Some of the most significant accomplishments in FY92 in each of the three
major areas are described below:

DIRECT TECHNICAL ASSISTANCE

The STDAC provides a variety of technical services to industry, government
agencies, and end users, including the installation of new solar fields and the
refurbishment of existing fields. Also, the STDAC consults with governments
on ways to reduce energy use and has recently provided recommendations to
the State of New Mexico Energy Conservation and Renewable Task Force.
These and other services are described in detail in this section.

Assistance to SEGS. In September 1992, the STDAC agreed to assist the
Daggett Leasing Corporation (DLC) and the Kramer Junction Company
(KJC) in the following ways:

● Currently, SNL and DLC engineers are working together to evaluate the
various engineering applications for using the SOLAR 1 storage tank at
SEGS 2 and to assess the cost effectiveness of each option. Work on this
project is expected to continue through FY93.

● Presently, SNL is performing a finite element analysis of the significant
damage to the SEGS facility during the recent earthquake and will help
determine corrective measures. Most of the damage involved loss of
reflective surface. Because the original equipment manufacturer will not
provide replacements, SEGS is looking for help from domestic sources.
Industrial Solar Technology (1ST) was contacted to help construct
aluminum plates laminated with reflective film. SNL agreed to help 1ST
develop the replacement mirrors. This project will continue through
FY93.
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● SNL has agreed toanalyze existing solar radiation data to explain the
apparent reduction in insolation because of the volcanic eruption. The
SEGS owners have requested some explanations about the problem, since
it has reduced their revenue by about 20%. This effort will continue in
FY93.

Assistance to 1ST to Prevent Wind Damage to Solar Field at Tehachapi.
Since early Calendar Year 1992 (CY92), the STDAC has been assisting 1ST
regarding the performance of the solar trough hot water system in
Tehachapi, CA, In late 1991, high winds began to damage some of the
collectors. A major problem was that some of the rods connecting adjacent
collectors were breaking; also, the trough edges were bending along the
leading edge. In response, SNL analyzed the wind-induced problems and
recommended changes to the connecting rod design.

At 1ST’S request, SNL engineers are currently helping develop both retrofit
improvements for existing collectors and a set of design improvements for
new trough collectors to make them more resistant to wind damage. This
work involves using finite element analysis, and a finite element model is
being developed for use in the analysis. 1ST will conduct some destructive
static load tests on some existing modules to provide calibration data for the
finite element model. Work on this project will continue into FY93.

Support of Gould’s Effort to Upgrade its Solar Industrial Process Heat
(IPH) System. For the last two years, the STDAC has provided Gould, Inc.,
with technical consulting regarding the refurbishment of its 60,000 square
foot solar IPH system. This 10-year-old solar system had been experiencing
serious operation and maintenance problems; in 1990, the problems had
become so severe that the Gould management was considering its removal.

The STDAC agreed to help determine the value of upgrading the solar
system. As a result, a field assessment was conducted and the conclusion was
that new technology could be transferred to Gould to upgrade the system.
This new technology, some of which was developed through the DOE Solar
Program, included improved flex hoses, techniques to repair damaged
reflective film, methods to optimize operation, and techniques to monitor the
system’s energy and economic performance.
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In FY92, the new technology was tested in a small section of the Gould field.
The tests demonstrated the value of applying the new technology and, as a
result, Gould decided to fully upgrade the plant. The upgrade should be
completed in mid FY93 and is expected to produce electricity savings of
about $120,000 per year. SNL has issued a contract to Gould to provide
records of the economic and energy performance of the systems in FY92 and
FY93. These records will be assembled into a report detailing the
performance of the Gould system.

This effort effectively applied government resources. In addition to
transferring government technology to the private sector, the net energy
savings resulting from the effort are worth about 20 times DOES cost of
providing the consulting and technology transfer,

Technical Consultation for the California Energy Commission (CEC).
Currently, SNL engineers are involved in several CEC activities.

● The first involves the solar project at the prison in San Luis Obispo, CA.
SNL engineers are working with BESICO regarding the instrumentation
for monitoring the solar system that will be installed. Some of these
activities include engineering analysis of the hot water load at the prison,
assistance on modeling the solar system’s performance, and consultation
on design details.

c A second effort is to help CEC and California Department of Corrections
officials develop Requests for Proposals for third-party financed solar
systems in other prisons. Work on these RFPs began in September and is
expected to continue through FY93.

● A third effort is to install, at the state’s request, a solar hot water
performance monitoring system at Gait, CA. This evacuated tube
collector system was purchased by the State of California, and they are
interested in having a neutral third-party measure its performance. The
project will continue into FY93.

Refurbishment of a Solar System at a New Mexico College. The State of
New Mexico Energy and Minerals Department has asked for SNL’S
assistance in refurbishing a solar system at the Northern New Mexico
Community College. The solar system, which is currently not operating, was
originally intended to heat water and space. At the end of FY92,
negotiations were underway to develop a cost-shared project that



will include SNL, the State of New Mexico, and the New Mexico Solar
Energy Industries Association. The STDAC will focus its assistance activities
on training the involved parties in the techniques to reengineer and refurbish
the system and to monitor its performance.

Technical Assistance to State of Arizona. SNL provided engineering
consulting to the Arizona Department of Commerce concerning the
refurbishment of an existing, nonoperational solar trough system at a school.
The system, built in the early 1980s, was never used, but it is currently being
considered for heating the building space and indoor pool. The proposed
refurbishment would involve simplifying the system to heat water. In FY92,
STDAC engineers, along with a local architect and engineering firm,
examined the solar system and estimated that the conversion would cost
about $25,000. The State of Arizona has asked for additional study of the
project before they proceed. They will seek funds to complete the study
through a prefeasibility study contract that will be managed by NREL and
funded through the Solar Industrial Program. SNL will continue to provide
engineering consulting on the project through FY93.

Participation in State of New Mexico Energy Task Force. During the last
half of FY92, a STDAC representative participated in a State of New
Mexico Energy Conservation and Renewable Energy Task Force. The task
force’s purpose was to develop recommendations for implementing the
State’s Energy Policy. The STDAC was invited to participate in this activity,
which involved only 18 persons from throughout the state. This effort will be
completed in early FY93.

Technical Assistance to State of Arkansas. In mid FY92, State of Arkansas
energy officials asked for STDAC assistance regarding the refurbishment of
an inoperative 30,000-square-foot solar trough system at the Mississippi
County Community College (MCCC) in Blythsville, AR. The experimental
system was built in the early 1980s and was shut down around 1985. Chris
Benson of the Arkansas Energy Department contacted the solar thermal
program to request technical advice about relocating the IPH system to a
state prison. STDAC engineers inspected the system and concluded that it
would require some major renovation to make it operational. Arkansas
officials agreed to obtain some information about the current hot water loads
at the prisons, the associated costs for producing the hot water, and the
disposition of the prison officials concerning a solar addition to the facilities.
SNL agreed to assess the costs to move and refurbish the MCCC system.
After all information has been obtained, SNL will help the state estimate the
potential cost effectiveness of relocating the solar system. This phase of the
project is expected to be completed in mid FY93.
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Assistance for State of Virginia to Install New Solar Hot Water Systems. As
part of theengineering support tothe NREL Solar Industrial Program, the
STDAC is currently providing engineering consulting to the Virginia
Department of Mines, Mineral, and Energy (VDMME) about procuring and
monitoring various solar thermal water heating systems in state institutions.
The State of Virginians providing the majority of the funds to procure the
systems; NREL is co-funding the effort; and VDMME is coordinating the
solar program that involves several state agencies.

The engineering help involves site evaluations, recommendations include
applicable solar thermal technology, preparation of RFP packages, technical
consulting on proposal evaluations, and training on the techniques for
monitoring and analyzing solar system performance. This effort will
conclude in mid FY93.

Support to City of Albuquerque. In FY92, STDAC engineers consulted with
City of Albuquerque officials in an effort to reduce the city’s energy use
through conservation and renewable technology. Presently, SNL
representatives serve on an advisory committee that is forming
recommendations to the city council. After the council acts, the committee
will discuss how to implement the final decisions. This action is expected to
continue in FY93,

Solar Thermal Technology Applied at Military Installations. Currently, SNL
engineers are involved in several projects at military installations. These
projects are expected to be completed in FY93 or early FY94.

● SNL engineers directed the evaluation of potential solar systems at March
AFB, CA, and K.irtland AFB, NM. The proposed solar systems at these
bases will be used for water heating and, possibly, absorption air
conditioning.

● SNL helped the US Army assess the potential of solar energy systems at
Dugway Proving Grounds, UT. A site survey was conducted this year, and
it was determined that solar systems have widespread opportunities on this
Army post. SNL may cost share some of these projects.

● SNL is also helping the Army Corps of Engineers reduce the costs of
developing an issuing third-party finance contract. The Corps is
responsible for all contracts on Army posts. However, they have limited
experience in issuing these kinds of contracts for solar systems and, as a
result, their costs are prohibitively high and some projects have been
stymied. Hopefully, some of SNL’S experience can be applied to reduce
the costs and allow some third-party financed solar projects to proceed.
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Technical Assistance to Luke APB on a Solar Refurbishment. In July,
STDACengineers began working with officials of Luke AFB near Phoenix,
AZ, to refurbish a 12,000-square-foot solar thermal trough system that was
intended to heat water for three airman dormitories. This solar system has
been shutdown since early 1980 because ofthe drive mechanism.

After studying the system, STDAC engineers concluded that, based on
refurbishment costs plus atwo-year O&M and training contract, the energy
cost savings would pay for the refurbishment costs in about three to four
years. Luke officials authorized the project, SNLwill contract to Luke AFB
for a report on the refurbishment effort and the performance of the system
for the first year of operation.

Refurbishment of Solar System at the Veteran’s Administration (VA)
Hospital. SNL completed a solar refurbishment effort at the VA Hospital in
Albuquerque, NM. This system, installed in 1985, had been shut down since
1986 because it produced excessively hot water and caused
pressure/temperature relief valves to open. In FY92, SNL began working
with VA engineers to restart the system. One-half of the system is now
operating under automatic control, but there is insufficient load for the other
half of the system. As a result, half of the system will remain idle until new
loads develop that warrant its operation. The solar system will save about
$6,000per year in gas usage.

Support for SNL’S Technolo~ Transfer Programs. Throughout FY92, the
STDAC consulted with SNL’S Technology Transfer Program concerning the
application of solar thermal technology. Engineering support consisted of
advising various private organizations on the benefits of solar energy
technology. Support for this effort is provided through SNL’S Technology
Transfer Programs and will continue through FY93.

Commercialization of Solar Thermal Technology of an SNL-Sponsored
Project. In August, the STDAC initiated a new nine-month project to
commercialize a single solar thermal technology. This three-phase project,
funded through SNL’S Technology Transfer Program, will begin by
identifying minority-owned companies that have the capability to
commercialize a small-scale solar thermal technology. After these
companies have been identified, each will be asked to select a solar thermal
technology to commercialize. Each company will then compete for
involvement in a technology transfer activity designed to assist the company
in developing a complete business plan to manufacture and market the solar
product. The STDAC is providing the management and technical direction
for the project. This effort will be completed around mid FY93.



Consultation to the Government of Mexico. SNL has worked with the
Mexican Government on two projects in FY92.

● Throughout FY92, SNL’S Photovoltaic Design Assistance Center was
coordinating a technical consulting effort to help the Mexican Government
apply renewable technologies in Mexico. As part of the effort, the STDAC
provided consultation about solar thermal technologies. SNL assisted in
the design of a walk-in, fish storage bin that will be cooled with several
Energy Concepts ice maker. SNL is contracted with Energy Concepts
Company to report on the installation and operation of other solar ice
makers.

● Another effort involves the development of a 30-kW solar thermal electric
project in Puerto Lobos. This project has been approved and funded by
the Mexican government. A used organic Rankine cycle (ORC) engine
coupled with 1ST troughs will be employed for this demonstration project.
The Mexican government has recently released a plan for installing this
system, which is currently being reviewed by SNL and DOE for areas in
which the STDAC can provide technical assistance to ensure success.

COOPERATIVE TEST, EVALUATION, AND DEVELOPMENT EFFORTS

In FY92, STDAC worked on several research projects, including testing
small-scale solar thermal products, monitoring existing solar thermal systems,
and developing an advanced, low-cost trough collector system, These
projects are described in this section.

Testing of Small-Scale Solar Thermal Products. SNL engineers worked with
Energy Concepts Company to test the Mini- and Full-Isaac solar ice maker.
The testing followed a plan that was developed jointly by DOE and Energy
Concepts. The results of the tests are being used by Energy Concepts to
improve the system design.

● In FY92, SNL tested a new model of a residential solar distiller developed
by BSAR. This testing followed SNL tests of a previous version of the
distiller that produced information to improve its design. Many of these
suggestions have been incorporated into the new model. Tests of the new
model are based on a plan that was developed jointly by DOE and BSAR.

“ Late in FY92, SNL began testing a solar concentrating oven developed by
Burns Milwaukee, Inc. The purpose of the tests was to quantify the oven’s
performance for use in the company’s commercialization activities and to
identify design/manufacturing deficiencies.



Monitoring of Fielded Solar Thermal Systems. In FY92, STDAC engineers
were involved in several efforts to monitor and report on the performance of
installed solar thermal systems. The most important of these is the solar
concentrating system at Tehachapi, CA that produces hot water for a nearby
prison. System performance data are recorded hourly by a system that was
installed by SNL engineers, and the results are used by California officials to
assess the performance of the system. The data are also used by 1ST, the
solar system developers, as a diagnostic aid. A summary of the system
performance is published monthly and annually. Other systems being
monitored include an evacuated tube solar water heating system and
insolation monitoring stations.

The monitoring activities will expand in FY93 to include new systems in
California and Mexico. The STDAC will focus much of its efforts in FY93
on training others about the techniques of solar system monitoring.

Developing an Advanced, Low-Cost Trough Collector System. Currently,
SNL is cost sharing the development of an advanced trough collector with
1ST. The objective of this project is to reduce the cost of electrical energy
and/or process heat produced by parabolic trough systems. The project aims
to achieve this goal by developing and commercializing improved receivers.
In FY92, there was significant progress on all three efforts. A description of
each effort follows:

(1) Developing a commercialized process to apply an anti-reflective (AR) sol-
gel based coating for receiver ghss.

In FY92, there was significant progress on all three efforts. The sol-gel
coating was developed at SNL; however, the process to apply it has been
labor intensive, resulting in an effort to simplify the process that has
reduced costs. The effort in FY93 will center on developing some
limited production runs of tubes using the new coating process.

(2) Developing a new lower cost and more environmentally benign absorptive

coating for the receiver tube.

Significant progress was made in developing a black-nickel process as an
alternative to black chrome. In FY92, work produced samples of
blackened metal that showed absorptance and emitance characteristics
similar to black chrome. The effort in FY93 will be aimed at applying
the process to full-scale receiver tubes.
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(3) Developing an evacuated receiver.

The development of the evacuated receiver involved solving the
problems of sealing glass to the metal bellows. Tests of the prototype
evacuated tube seals have been positive. Efforts in FY93 will focus on
developing full-scale prototype receiver tubes andapplying the process
in a production environment.

The rationale for the project is based on a recently completed study by Tom
Williams of NREL. (The study will be published at the 1993 ASME Solar
Energy Conference.) In this study, the above three items were identified as
having a high potential for reducing the cost of producing heat from trough
collectors.

EDUCATIONAL OUTREACH

In FY92, the STDAC used its educational outreach program to inform the
public about solar energy use. SNLco-sponsored the SOLTECH92 meeting
in Albuquerque, NM, participated in various workshops and conferences,
and developed solar educational modules for use in schools. These projects
are detailed in this section.

Solar Message Presented to the Public. STDAC engineers presented various
solar talks or participated in various civic activities. These are outlined
below:

● City of Albuquerque Energy Forum

SNL engineers participated in a City of Albuquerque workshop entitled
Creating a Sustainable Ene~ Future. The workshop was developed by six
city departments, along with a city Energy Conservation Council, to
prepare a plan to reduce the Albuquerque’s conventional fuel use by 10%
by 1995 using renewable technologies and conservation.

One of the STDAC engineers was an organizer and coordinator in the
Energy Education breakout session, which developed a plan to educate
energy users about alternatives and energy conservation. Another STDAC
engineer participated in the Land Use breakout session, which addressed
land use issues related to energy use and renewable energy production.
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w Solar Enetgy Talk for Albuquerque/Las Cruces, NM, Electricip Task Force.

Asolarenergy technology talk was presented to the Albuquerque/Las
Cruces, NM, SENSE task force. This task force is a coalition of city
councilors from Albuquerque and Las Cruces. The purpose of the task
force is to explore alternative energy sources that can be used by municipal
utilities.

SNL was invited to this meeting to discuss the current state of solar
technology and some issues relating to electricity generation. The
presentation included an overview of all solar technologies and a
discussion about the pros and cons of tax credits. Special emphasis was
placed on the efforts in California and Nevada to incorporate long-term
pollution costs in the estimates for new electric generating plants. With
the addition of these environmental costs, solar plants like central
receivers are among the most cost-effective generating systems.

● Solar Energy Talk at the Annual New Mexico Science Teacherk Conference

An invited address concerning solar energy technology was presented at
the Annual Conference of the New Mexico Science Teacher’s Association.
Members of this association include most of the science teachers in New
Mexico. This conference attracted about 100 attendees and one of its
focuses was renewable energy.

SOLTECH 92 Meeting. SNL, co-sponsor for the SOLTECH 92 meeting held
Feb. 17-20, 1992, in Albuquerque, NM, was responsible for organizing two
solar thermal electric symposiums and for designing and constructing an
exhibit on solar electric technology.

The solar thermal electric sessions focused on central and distributed
generation, and a variety of speakers discussed the three major technologies,
market factors and opportunities, and state and federal regulations
pertaining to solar generated electricity.

The solar electric exhibit was the result of a collaboration with SNL’S
photovoltaic system research division. The exhibit featured small- and
medium-sized photovoltaic systems, along with large-scale solar thermal
electric systems. Many people attended the exhibit and thousands of SNL
documents were distributed.
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Solar Educational Modules Developed. In FY92, the STDAC, working in
cooperation with SNL’S educational outreach project, developed a set of
classroom modules designed to educate students on the fundamentals of
solar energy. Three modules are being prepared for various grade levels,
including grades 4 through 5 and grades 7 through 9. Each module contains
a video tape that explains solar energy collection fundamentals, an outline of
classroom activities and experiments, and a description of how to build
simple solar collector models. The grades 4 through 5 module was
completed early in FY92 and was field tested during the 1991/92 school year
in several schools nationwide. Results of the tests show that the packages are
very applicable for classroom use. The grades 7 through 9 module was
recently completed and will be ready for the 1992/93 school year, Copies of
these educational modules are available through SNL’S Teacher’s Resource
Center. The solar collector models associated with each module will be
available for loan to teachers in Albuquerque.

4. LIST OF STDAC CONTACTS

Central Receiver

Jeff Antisdel
Ray Bennett
Jim Bergnon
Bob Burns
Tom Coffey
Russell Garnsworthy
Joel H. Goodman
Robin Grewall
Ken Hoogakker

Bryan Layda
Dr. A. K. Maitra
Dr. B. S. Negi
Heinz Schreiber
Craig Simpson
Wolfgang Struwe
Christine Susany
Ingrid Tomasitz
P. H. Vaidya
Rosy Weiss

Nevada Energy Commission
Hogan Industries
Bergnon Engineering
Astronaut
University of Chicago
CRA, LTD., Australia
Consultant
Solar India Group
Consultant
ERB
National Thermal Power Corp., India
Indian Institute of Technology
Federal Ministry for Environ. -Austria
Ontario Hydro, Canada
Dir. -Federal Environ. Agency-Austria

University of Texas at El Paso
Federal Ministry for Environ. -Austria
Industrial Credit & Invest. of India
Federal Ministry for Environ. -Austria
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Concentrators

Maroon Abraham
Joel Goodman

Dr. Conrad Heins

Steve Hester
Dave Hodgsen

John Johnson
Dave Kearney

Carlo LaPorta
Frank Mancini
Hank Price

Robert J. Radway
John Reardon

Britt Reed
Ron Richmond
Bob Rodgers

Brian Schepers
Mark Steele

Jack Stewart
Ron Tafoya

P. H. Vaidya

Doug Wood
Hisashi Yasumori

Dish/Engine

Khalry Agha
Gerald Baker
Errique Barnes
Brain Barnett

Dr. Walter Bienert
V. R. Birmal
Harry Braun
Carla Chirigos
Paul F. Collette
Ahmand Dadi

Ray Dunlop
Claudio Estrada-Gasca

Dr. Kunihisa Eguchi

Andreka Geffroy
Joe Goodman

Paul Hesse
J. W. Holliday
Todd Hyer

Sigma Design Company

Consultant
Jordon College Energy/Institute
PG&E

Consultant
Photon Energy
Kearney & Associates
UST
Arizona Energy Commission
LUZ Engineering Corp.

Radway & Associates

University of New Mexico
Utah Division of Environment

Consultant
PKI
Burns & McDonnell Engineering

Consultant

Jamaica West
State of New Mexico
Investment Corporation of India

Solar Steam
Kawasaki Steel, Tokyo

Consultant
Consultant
Premezclados Panama
KPMG Peat Marwick

Dynatherm

Soltrap Systems, India
Hydrogen Energy Associates
Sandia National Laboratories
Consultant
Total Design, Inc.

New England Electric
Laboratorio de Nacionale Solar

Space Energy Research Laboratory,
Tokyo, Japan

University of New Mexico
Consultant
Consultant
Information Technology Solutions
Consultant
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Dish/Engine (continued)

Alec Jenkins

Brad Johnson
Burton Krakow
Isoroku Kubo
Bob Lattis
Bob Lettin
Fred Lundgren

Scott Lush
John M. Lyons
Paul Mahole

Jack Noble
Dr. Lyle G. Rhea
Bob Rodgers

Art Seki
Bob Shaubach

Mike Snyder
Mark Steele

Jim Ulrich
Ed Wagner
Douglas A, Wilke

Education

Randi Buck
John Erden
Lawrence Haywood

Cliff Holt
Tom Lewis
Dan Morley
Soson Patro
Vern Risser

Barbara Rogers
Pat Ryan
Rachel Skolneck
Bob Wilden

General Information

Bob Alei
Joe Allegro
Ian Andrews
Yasushi Aoki

California Energy Commission
PEPCO
NYSERDA
Cummins Power Generation, Inc.
STM

Stirling Thermal Motors
Consultant
The Appleby Group
Applied Science Laboratory

STM

Stirling Thermal Company
Arkansas State University

PKI

Hawaiian Electric Co.
Thermacore, Inc.

Sunstrandt Corp.
Consultant

Consultant
The Franklin Institute

Architecture-Engineering Environmental
Studies

University of New Mexico
University of New Mexico
Arizona State University

University of New Mexico
Taylor Middle School

Consultant
University of San Diego
Consultant

Hawthorne Elementary
University of Oregon
Futures
University of New Mexico

Consultant
Integral Roof System
Pacific Corp.
Nippon Steel USA, Inc.
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General Information (continued)

Matthew Baca
Irving Backman

Roy Bahm

Mitchell Baker
Matt Barefoot
David Barnett
Don Barrlet
Jeff Beamon

Gary Beckwith
Mark Bel

Lynn Benfield
Kelly Beninga
Jim Besha

Jim Besquorn
Walter Bienert

Jurg Bieri
Bob Bird
Eric Brus
Arlene Cain
Lori Cameron

Adriana Campillo
Therese Cassidy

Don Cavenar
Randall L. Clark
Frank Clements

Tom Chapman
Kirk Collier
Bob Curcio
Steven Durrand
Pete Eckert
Hugh Edmonds
Bruce Ellsener

JoAnn Emmel
Marty Emowitz

Don Erickson

Chris Fairchild
Ruth Feldgrill-Zankel

Don Felts

Mark Finley
Robert Finnell

Penelope Fitzgerald
Robert Foster
Bruce French

State of New Mexico

Cambridge, Massachusetts
Roy Bahm Associates

Attorney
Lozola Marymount University
Peat, Marwick
Plains Electric
Idaho Power

Real Goods

Union Electronics

Consultant
SAIC
Consultant

Consultant
Dynatherm

Consultant
Consultant

Consultant
Consultant
SW Energy Council

High School Student
America Pumice

Consultant
Advent International Corp.
Nevada Nuclear Waste Task Force

University of New So. Wales, Australia
Consultant
BDM
New Mexico State University

Arizona Public Service

Consultant
DOE/ALO
New Mexico State University
Re: San Luis Obispo & PV

Energy Concepts

New Mexico SEIA

Federal Ministry for the Environment,
Austria

Consultant
RTT
Former Sandian

University of New So. Wales, Australia
New Mexico State University
Florida
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General Information (continued)

Eiichi Fukushima

Floyd Gallagher
Dr. C. Gasca

Randy Gee
Walt Gerlach

Kathleen Gibson
Catheline Giggy
Ted Godett

Joel Goodman
Fred Grissom

Sterling Grogan
Curt Henson

Andy Hock

Mike Hosking
Mike Hughes

Dr. Agorea Ihoacues
Robert Jackson
Gretchen Jordon

Paul Jorgensen

Michael Joseph
Nagib Kaski

Leon Keating
Ingred Kelly

Seung Kim
Jeff Kline
Dave Knipfer

Ginna Korrea
Bernard Koyate

Milena Kreysa
Larry Krom
Dinesh Kumar

Tim Lambarski

Carlo LaPorta
Bill Lawrence
Cathryn Lenkiewicz
Gerry Lewis
Dave Lillard

Scott Lush
David Malina
John Mall
Larry Maltese

Tony Manslato
Chuck Markam

Lovelace Medical Foundation

Hanford
Moreles, Mexico
Industrial Solar Technology
Arizona Public Service Co.

High School Student
Pacific National Labs
Stirling Thermal Motors

Consultant
Consultant

Consultant
RGA

Applied Disp & Control
Sandia National Laboratories
Douglas

Consultant
Consultant
Sandia National Laboratories/
Washington

Energy Concepts
OCA Applied Optics
SRAC
Intel Corporation
New Mexico Energy & Minerals

Student
New Mexico State Land Office

Gould Electronics
Consultant
Pueblo of Laguna
Student
Energy Study Grout of Spring Green
Meridian Corporation

BDGM

UST
VA Hospital, Albuquerque
High School Student
Physicist

Consultant
The Appleby Group

Consultant
Northrop
California Department of Re:
California SWAP

Foundation for Social Progress
AAA Solar
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General Information (continued)

Scott Markman
Rex Martin
Ray Martinez

Richard Mason
Ken May
Roy McAllister

Cameron McCulloch
Matt McKelvie

Mary Mercado
Wendy Miller

Mike Minten
Lisa Mitchell
Tim Modidine

Charles Montilluer
Michael Moloney

Sammy Moran
Rhonda Morgan

George Mosinskis
Virginia Mueler
Yacob Mulugetta

Jeffrey Nathanson
Jane Needam
Ed Ney
George Nichol
Ethan Owens

Len Oyenque
John Pamford
Ted Petersen
Ellis Perez

Richard Perez
Ann Polansky
Don Pope
Bill Prescott
Thomas Pylkkaney

Robert Radway
Mark L. Radtke

Frank Reid
Dave Reinhart

Gerhard Reiweger
Britt Reed
Bob Rodgers

Brad Rose
Curt Rossey

Consultant
Nebraska Technical Assistance Center
Albuquerque Schools

Consultant
1ST

Consultant

Consultant
University of South Florida

Washington Middle School

Southern Cal Edison

City of Albuquerque
ECO World

Consultant

Consultant
BHP

Moran Electric
Sandia National Laboratories

Southern California
Explora Science Center
Consultant/Student
New Mexico Business Innovation Center
Sandia National Laboratories

Jones, Nail & Davis
Army Corps of Engineers

Student
American Pumice
Applied Strategies

RTT
Santo Domingo

State University of New York
SEIA
VA Hospital, Albuquerque

Consultant
Atlantic Energy Ltd.

Consultant
Advent International Corp.

Western Mining Corp., Ltd.
SiMUD
Austrian Embassy, Washington, DC

Utah Division of Energy
PK I

Solar Works
Arizona Department of Commerce
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General Information (continued)

Ed Routery

Y. B. Safdari
Ed Saunders

Glen Sawyer
Dave Schinalzer

Bob Sears

Jim Self
Bill Sha

Paul Sharp
Bob Shaubach

Amy L. Sickler

Katie Silva
Pat Skerrett

Steve Slater
Linda Stewart

Carol Streher
Thor Stronsted

John Stroyls
Mary Tang

Susie Thomas

Bengt Thoren

John Tidd
Steve Trageser
Jerry Trojan
Harold Trujillo
Bob Turner

Shinobu Umino
Jorge M. Huacuz Villamar

Christian Verie

Michael Vickerman

Bruce Vincent
Tom Volek

Bill Wahl
Andy Walker

Jeff Webb/Jim Baca
Chuck Whitaker
Calvin Wightman
Bud Wilden

Doug Wood
Melvin Wray, Dir.
Mr. Yeri
Eunice Young
Tom Young

Peghsus Co.
Bradley University
Ruth Fisher School, Phoenix

Consultant
Argonne National Laboratory

Center Energy Systems Research
Consultant
Argonne National Laboratory

Consultant
Thermacore, Inc.

Nippon Steel USA, Inc.

Consultant
Union of Concerned Science
Granda Wogar de Los Nines
Albuquerque City Council

Lovington
Consultant

Georgia Southwestern College
Sandia National Laboratories
Virginia Division of Energy

Lund Institute of Technology, Lund,

Sweden
RTT
Engineer
City of Las Cruces
New Mexico Energy & Minerals Dept.
University of Nevada
NTT America
Inst. de Investigaciones Electrical

Centre National de la Rescherche
Scientifique

Madison Renewable Energy

SMUD
New Mexico Solar Energy Industries
Association

Rockwell International
Colorado Office of Energy Conservation
New Mexico Land Office
Consultant
New Mexico Tech.
University New Mexico Mechanical

Engineering Dept.
Solar Steam

Office of Minority Economic Input
Heiliodyne
Consultant
Consultant
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Industrial Process Heat

Jim Abolt
Keith Balkwill

Tom Burns

Bob Coppedge
Hans Dehne
Randy Gee
Brian Johnson
Dave Knipfer

Al Lewandowski

Jean Little
Frank Mancini

Fr. Paul Meaden

Ed Ney

Bob Rogers
Bill Stein

George Zelis

Insolation

Lee Williams

Modelling

Thomas Dinwoodie
Lisa Franizis
G. A. Gergess
George A. Lokos
Tim Lomborkski

Greg Long
Armin Marko
David A. Rezacheck
Ron Richmond

Joe Schrader
Tom Zanbrano

Pv

Craig C. Clifton
Shephali Patel

Schavale Vasel
Andy Walker
Chuck Whiticher

Robert Wills

Consultant

Rockwell/ETAC
Consultant

Consultant
Accurex
1ST
NMEMD
Gould
NREL
SEIA
Arizona Department of Commerce

Pecos Benedictine Monastery

Jones, Lall, and Davis
PKI

US Army
Phoeniz, Arizona

Consultant

Temenos
Arthur D. Little Co.

Shepard AFB, Texas
University of California, San Diego
BDM

University Massachusetts, Lowell
Fraunhofer Institute
State of Hawaii
Hawaii Solar Energy

NMER1
AeroVironment, Inc.

Quality Repair & Service Tech
deLucia and Associates, Inc.
PV Forum

State of Colorado
Consultant
Solar Design Associates
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Receivers

Dr. A. Brunetti
Dipl-lng. O. Goebel
Hans J. Hoffmann

Anthony J. Mulac
David Wolf

Solar Absorption Cooling

I. Alisjahbana
Marshall Coben

Mecos Faberson
Jay T. Johnson
Tim Lam
Dave Reinhart

Ed Routery

Brian Schepers
Rudi Schoenmacker

Solar Thermal Systems

Abricas Aqoi
Charles Bensigner
Martha Buddecke
Tom Burns
Bruce Curry

Goerge Dey
Kathleen Dolan
Ray Dunlop
Claudio Estrada
George Helmholz
Peter Hines

Todd S. Kelly

Jim Kramer
Larry Krom

Carlo LaPorta
Joseph Lejoi
Joe Miller

Jeanne Nelson
Mike Newman
Martin Plugge
Robert Salerno
Dan Scott
Russell Sheward
Jack F. Stuart

Argentina
DLR Inst. for Technische Thermodynamik

Schott Glaswerke, Germany
Consultant
Dynatherm

Indonesia

Ez Corp.

California Energy Commission
Consultant
Consultant

SMUD

Peghsus Co.

Barns & McDonald Engineering
New Mexico State University

University of New Mexico
PKI

Johnson & Johnson
Burns-Milwaukee
Ethicon

Iowa State University
Ethicon
New England Electric
Consultant, Mexico
Consultant
Chums Research
Consultant

Ethicon
L&S Associates

UST

Consultant
Ethicon

Battelle-Washington
First Tech Corp.
Ethicon
Ethicon
Tech Reps
Ethicon
Consultant
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Solar Thermal Testing

Joe Allegro
Kelly Frazer
Vernon Goldberg
Dave German
Deanne lwan
Jim Kouroupis
John Mall
Rob Newman
Mario Posnansky
Thomas Pylkkanen
Tom Salas

Storage

Henry Blair

Art Seki

Instrumentation

Jim Thacker

Utilities

Samuel Amonid
Prof. Benitez
Tom Bohner
Harry Franey
Ingo Haas

John Harrison
Sheldon Jeeter
Edna Jones
Rosemarie Jones

Willard King
Daniel Kraling

Pramod Kulkarni
Dave Languines

Carlo LaPorta
Tom Lepley
A. K. Maitra
Frank Mancini
Bill Painter
Ernie Palomino

InterSol Roofing

Applied Physics Lab
WGA

ATS
Mitre Corporation

Applied Physics Lab

Northrop Corp.
Applied Physics Lab

Atlantis Energy Ltd.
Atlantis Energy Ltd.
BDM International, Inc.

Gemini 8-M Telescopes
Hawaiian Electric

Automated Measurement

St. Virgin Island
Mayaguez, PR
Arizona - SEIA
CDC
Virginia Department of Corrections
FSEC

Georgia Tech
DOE/HQ
Loveland, Colorado Department of Light
and Power

Georgia Power
Pennsylvania Energy Office

California Energy Commission
San Miguel Power and Light
R&C Associates
Arizona Public Service
National Thermal Power Corp., India

State of Arizona
State of Virginia
Salt River Project, Arizona
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Utilities (continued)

Ellis Perez
Dave Redosovitch
Julian Sels Retregee
V. Verson Risser
Ron Sopfer

Bill Stine
Karen Sullivan

Susie Thomas
Bud Wilden

L. A. Wittrup

Solar Uno
Hawaiian Energy Office
Idaho Power

Daystar, Inc.
Virginia Department of Agriculture

California Polytech
Science Service
Virginia Energy Commission

State of New Mexico

SMUD

Visitors to National Solar Thermal Test Facility

Joe Allagro
Ron Anchack

G. Mitchell Baker
Ed Ball
Paul Barnett

John Bean
Jeff Berg

Robert Bevington
Kathy Bivoers

Mark Bohn
Phil Bolic
Gary Burch
Betty Burns
Thomas Burns
Frank Bush
Winford Carile

Cliff Carwile
James Carson
Eileen Chant

John Christensen
Bill Cordova
Brad Craig

Jerome Davis
Nicholas Devereux
Rex Dieter
Enrico Dorigo

Don Duran
Will Dumas

P. Dussinger

Christa Edmonds

Inersol

Consultant

Consultant
MRI

US Senate
Cummins

Consultant
Sandia National Laboratories
Consultant

NREL
Ascencion Tech.
DOE/HQ

Consultant
Burns-Milwaukee

Cerrillos Gravel
Consultant
DOE/HQ

University of New Mexico/SL

Sandia National Laboratories

Cummins
BDM

Sandia National Laboratories
Cummins
New Mexico State University

Consultant
FIAT
WI
Tech Reps

Thermacore
Sandia National Laboratories
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Visitors to National Solar Thermal Test Facility (continued)

Ron Enzweiler

Kelly Frazier
Bob Frie
H. Garcia
Lilly Garcia
David Giles

Ted Godett
Dave German
Vern Goldberg
Mike Gosky
John Hansen

Joan Harris
George Helm
Sheri Henprani
Loyal Hervick
Carolyn Holliway
Michael Holmes

Sylvia Isao
Alan Jamenz

John Jeffries
Arnold Kapitz

David Kearney

Jim Kime
Bryon F. Knight
Drew Konreth Family

Jim Kouroupis
Rocky Kubo

Nyles Lackey
Kristi Lang
Sherry Langlois
Bob Lattin
Frank Leslie

Stan Levy
Mario Locatelli

Caesar Lombana
Tom Lombarski
Lennart Lungstrum

John Mall
Jeff Mathen

Augustin McEvay
Neal McFadden
Tom McLellan
Joseph Meyers

Kinetta
Applied Physics Laboratory

Consultant
Sandia National Laboratories/Security

Consultant
Cerrillos Gravel

Stirling Thermal Motors
ATS
WG Associates

Consultant
Almeria, Spain

Sandia National Laboratories
Consultant

Consultant
DOE
DOE/AL
Phillips

Consultant
Sandia National Laboratories
NMHU

c1
LUZ

Applied Physics Laboratory
Harris Corp.

SAIC

Applied Physics Laboratory
Cummins
DOE/AL
Phillips

Consultant
STM
Harris Corp.

DuPont
FIAT

Consultant
BDM
STM
Northrop
Corps of Engineers, Santa Rosa,
New Mexico

Swiss Tour
Cerrillos Gravel
MSC
Loral
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Visitors to National Solar Thermal Test Facility (continued)

R. Menza
David S. Melton

G. Michellone
New Mexico Public Service

Commission

Ed Ney
Robb Newman
Nestor Ortiz
Alex Padilla

Sally Rakow

Chip Roman
Dan Sanchez
Brad Sauters

Tom Sauters

John Schinkle

Don Schryer
Tony Sciacca
Paolo Scolari
Ron Solimon
Robert Soto

Joe Stehlick
Harvey Stephens

Bill Stine
Al Sylwester
John Tapper

Bridgette Tempest
Lesley Teucher

Leslie Tempest
Tour of National Security
Industrial Association,
Albuquerque

Bill Tumas

Paul Turkheimer

Greg Upton
Carlos Vargos
Stuart Waterbury
Carl Wiggins
Denise Wyler

FIAT

LIT
FIAT

DOE & Venezuelan Tour

Jones, Nail & Davis
Applied Physics Laboratory

Sandia National Laboratories

Sandia National Laboratories
California Energy Commission

Consultant
DOE/AL

Consultant

Consultant
DOE/AL

LIT
Inersol

FIAT
LIT

Consultant
Northrop Corporation
KJC Operating Co.

California Polytech
Sandia National Laboratories
IEA

Consultant
Consultant

Consultant
Business Leaders, Steve Schiff

DuPont

Wyle Laboratories
Cerrillos Gravel
Consultant
BDM
BDM
Applied Physics Laboratory
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1606 Civil Engineering Squadron
Attn: James Fejer
Deputy Chief, Operations Branch
1606 ABW/DEM
Kirtland AFB, NM 87117-5496

3M-Energy Control Products (2)

Attn: R. Dahlen

P. Jaster

207-lW 3M Center

St. Paul, MN 55144

3M-Solar Optics Program
Attn: Paul Jaster

Heather Kutzler
3M Center
Bldg. 225-2n-06
St. Paul, MN 55144-1000

Advanced Thermal Systems
Attn: Dave German
7600 East Arapahoe Rd. Suite 215
Englewood, CO 80112

Alabama Power Co.

Attn: J. G. Boyles

PO BOX 2641

Birmingham, AL 35291

Alabama Solar Energy Center
Attn: Leonard Adcock
University of Alabama in Huntsville
Huntsville, AL 35899

Alan Richardson
Business Liaison

New Postal Building
Room 3004
Santa Fe, NM 87501

American Institute of Architects
Attn: Richard C. Depta, AIA
Director Energy Information
1735 New York Ave. NW
Washington, DC 20006

Applied Concepts
Attn: S. Pond
2501 S. Larimer County Rd. 21

Berthound, CO 80513

Applied Research Associates, Inc.
4300 San Mateo NE, Suite A-220
Albuquerque, NM 87110

Aqua Vit Foundation
Attn: Rob Sangster

324 Wilkinson
Memphis, TN 38111

Argome National Laboratory
Materials and Components Technology Div.
Attn: Robert E. Holtz

9700 South Cass Avenue
Argome, IL 60439

Arizona Department of Commerce
Arizona Energy Office
Attn: Jack Haenichen

Frank P. Mancini, Ph. D
3800 N. Central, Suite 1200
Phoenix, AZ 85012

Arizona Public Service Co.
Attn: Thomas C. Lepley

J. McGuirk

PO Box 53999
Phoenix, AZ 85072-3999

Ascension Technology
Attn: Ed Kern

Box 314
Lincoln Center, MA 01773

AT&T
Attn: Gregory P. Robertson, P. E

PO BOX 13369
Phoenix, AZ 85002

Augustyn & Company
Attn: Jim Augustyn

1029 Sokmo Ave., Suite C
Albany, CA 94706

B&E Technical Services Inc.
Attn: William R. Lang

600 S. Cherry St. #325
Denver, CO 80222-1705

Dist. -l



Barber-Nichols Engineering
Attn: R. Barber

6325 West 55th Ave.
Arvada. CO 80002

Battelle Pacific Northwest Laboratory (2)

Attn: D. Brown

P.O. Box 999
Richland, WA 99352

BDM International (2)
Ath: Tim Lambarski

W. Schwinkendorf

MS-C35B

1801 Randolph SE

Albuquerque, NM 87106

Bechtel National, Inc. (3)
Attn: P. DeLaquil

S. Nickovich
W. Stolte

50 Beale Street
50/15 D8
P. O. BOX 3965
San Francisco, CA 94106

Black & Veatch Consulting
Engineers

Attn: J. C. Grosskreutz
P.O. BOX 8405
Kansas City, MO 64114

Boston Edison Company
Attn: Michael Mulcahy
800 Boylston Stre%t
Boston, MA 02199

Brookhaven National Labs
Attn: John Andrews
National Center for Analysis of Energy Systems

Upton, NY 11973

Budd Company (The)
Attn: John M. Vergoz

3155 W. Big Beaver Road
Troy, MI 48084

Cal Tech
Attn: R. Middlebrook
116-81 Cal Tech
Pasdena, CA 91125

California Energy Commission
Attn: Alec Jenkins

Promod Kulkamj
1516- 9th Street
Sacramento, CA 95814

California Institute of Technology
Aeronautics Library
Attn: Jean Anderson
MS 205-45
Pasadena, CA 91125

California Polytechnic State University
Attn: Dr. Safwat M.A. Moustafa, P.E.
San Luis Obispo, CA 93407

California Polytechnic University
Dept. of Mechanical Engineering
Attn: W. B. Stine

Pomona, CA 917684062

Carlo LaPorta
2201 Wisconsin Ave NE
Washington, DC 20007

Carolina Power & Light Co.
Attn: Kent Hoffman
Center Plaza Bldg.
PO Box 1551
Raleigh, NC 27602

City of Albuquerque
Attn: Linda Stewart
City Council

PO BOX 1293
Albuquerque, NM 87103

City of Albuquerque

Attn: Mike Mintum

Manager
Resource Management Division

General Services Department
PO BOX 1293
Albuquerque, NM 87103-1293

City of Austin Power & Light
Attn: David Panico
PO Box 1088
Austin, TX 78767
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City of Las Cruces
Attn: Jerry Trojan

Assist. City Manager
P. O. Drawer CLC
Las Cruces, NM 88004

Clarkson University
Attn: Eric F. Thacher
Dept. of Mechanical and Aeronautical Engrg.
Potsdam, NY 13699-5725

Colorado State University
Attn: Dr. Allan T. Kirkpatrick
Department of Mechanical Engineering
Fort Collins, CO 80523

Colorado State University
Attn: Mark Thombloom
Solar Energy Applications Lab
Fort Collins, CO 80523

Commonwealth of Virginia
Department of Mines, Minerals, Energy
Attn: Susie Thomas
The Bookbinder Building
2201 West Broad St.

Richmond, VA 23220

County of Hawaii
Attn: Steve Bums
Dept. of Research and Development
25 Aupuni Str@t
Hilo, HI 96720

Cummins Engine Company
Attn: Dr. Isoroku Kubo

Mail Code 50179

Box 3005
Columbus, IN 47202-3005

Cummins Power Generation South
Attn: M. McGlaun
150 Trmnehill Drive
Abilene, TX 79602

Cygnus Engineering
Attn: Vincent P. Dowd

R.D. 3 BOX 2527
Middlebury, VT 05753

D&T Solar
Attn: Thomas Cal dwell
418 Vista Larga
Los Lunas, NM 87031

Dan Ka Products, Inc.
Attn: D. Sallis
3905 South Mariposa
Englewood, CO 80110

Datron Systems, Inc.
200 West Los Angeles Ave.
Simi Valley, CA 93065-1650

Dayton Power & Light Company
Attn: S. K. Aventsen
PO BOX 1247
Courthouse Plaza
Dayton, OH 45401

Dominion Energy Corp.
Attn: John Frank
PO BOX 26532
Richmond, VA 23261

Don Beremand
30101 Wolf Rd.
Bay Village, OH 44140

Donnelly Corporation
Attn: M. DeVries

49 West Third Street
Holland, MI 49423

DSET
Attn: G. A. Zerlaut
BOX 1850
Black Canyon Stage I
Phoenix, AZ 85029

ECOTOPE
Energy Efficient Solutions

Attn: David R. BayIon
2812 E. Madison
Seattle, WA 98112

Electric Power Research Inst.
Attn: E. DeMeo

J. Bigger
3412 Hillview Avenue
Palo Alto, CA 94303

Endecon
Attn: Chuck Whittaker
3401 Crown Canyon Rd
Suite 253
San Ramon, CA 94583
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Energy Concepts Co.

Attn: Don Erickson
627 Ridgely Ave.
Annapolis, MD 21401

Energy Information Services
Energy, Minerals and Natural

Resources Department
Attn: Ingrid Kelley
2040 S. Pacheco
Santa Fe, NM 87505

Energy, Minerals and Natural
Resources Department

Attn: Judy Kowalski
Director of Recycling Programs
2040 S. Pacheco
Santa Fe, NM 87505

Energy System Consultants
Attn: Dana Sears

1532 79th Avenue NE
Brookk.nd Park, MN 55444

Energy Technology Engr. Center
Rockwell International Corp.
Attn: W. Bigelow
P. O. Box 1449
Canoga Park, CA 91304

ENTECH, Inc. (2)

Attn: M. O’Neil]
R. Walters

PO BOX 612246
DFW Airport, TX 75261

Environmental Laboratory
Attn: John A. Dufay
915 Locust St. SE
Albuquerque, NM 87106-4300

ESELCO
Attn: Sheldon L. Levy
8116 Fontana
Prairie Village, KS 66208

Eurodrive, Inc.
30599 San Antonio Rd.
Hayward, CA 94544

FAWP
Attn: Curtis H. Taylor
923 Old Bay Bridge Road
Tallahassee, FL 32303

Federal Conservation & Renewable
Energy Referral Service
PO BOX 8900
Silver Spring, MD 20907

Federal Energy Management Activities
CE 10.1
U.S. Department of Energy
1000 Independence Ave.
Washington, DC 20585

Florida Power and Light
Attn: R. S. AlIan
PO Box 14000
Juno Beach, FL 33408

Florida Power Corp.
Attn: Christy Herig
3201 34th Street South
St. Petersburg, FL 33711

Florida Solar Energy Center (4)
Attn: John Harrison

Library
David Block
Jim Huggins

300 State Road 401
Cape Canaveral, FL 32920

Georgia Inst. of Tdmology
Attn: Sheldon Jeter
School of Mechanical Engineering

Atlanta, GA 30332

Georgia Power Co. (2)
Attn: Demis Keebaugh

W. King
7 Solar Circle
Shenandoah, GA 30265

Gould Inc., Foil Division

Attn: David C. Knipfer

Sr. Mech. Engineer
2929 W. Chandler Blvd.
PO Box 190
Chandler, AZ 85244-0190

Hams Corporation (2)
Government Aerospace

Systems Division
Attn: K. Schumacher
P. O. Box 9400
Melbourne, FL 32902
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Hawai’i Energy Extension Service
Attn: Andrea Gill Beck
Department of Business and Economic Development
Hawai’i Business Center
99 Aupuni Street #214
Hilo, HI 96720

Hawaii Solar Energy Association
Attn: Ron Richmond
PO BOX 23350
Honolulu, HI 96823

Heliodyne, Inc.
Attn: Jurg H. Bieri, Ph.D.
4910 Seaport Ave.
Richmond, CA 94804

HiIda Frazier DCA
2740 Centerview Drive
Tallahassee, FL 32399-2100

Hydrogen Engineering Associates

Attn: Roy E. McAlister
540 North May St. Suite 3078
Mesa, AZ 85201

Industrial Solar Technology
Attn: Randy Gee
5775 West 52nd Ave.
Denver, CO 80212

International Planning Assoc, Inc
Editor
807 Caddington Ave.
Silver Spring, MD 20901

Jacksonville Electric Authority
Attn: George Rizk

Box 53105
Jacksonville, FL 32201

Jet Propulsion Laboratory
Attn: M. Alper
4800 Oak Grove Drive
Pasadena, CA 91109

Keamey & Associates
Attn: David W. Keamey
14022 Condessa Drive
Del Mar, CA 92014

Kirk Enterprises, Inc.
Kirkland & Richards Solar & Elect.
Attn: Gregory H. Kirkland

PO Box 741
Inglis, FL 32649

Long Island Lighting Co.
Attn: Joseph Miller

175 E. Old Country Road
Hicksville, NY 11801

Los Alamos National Laboratory
Attn: Dr. Donald Neeper

Staff Member
Advanced Engineering Technology Group
PO BOX 1663, MS F576
Los Alamos, NM 87545

Lower Colorado River Resource
Conservation & Development Project
Attn: Michael Forrest

Coordinator

1713 Kofa, Suite G
Parker, AZ 85344

Mechanical Technology, Inc.
Attn: G. R. Dochat
968 Albany Shaker Road
Latham. NY 12110

Meridian Corporation (2)
Attn: Anil Cabraal

D. Kumar
4300 King Street Suite 400
Alexandria. VA 22302-1508

MicroGrid, Inc.

Attn: Terry L. Egnor
500 N.E. Multnomah, Suite 1050
Portland, OR 97232

Midwest Research Institute
Attn: R. L. Martin
425 Volker Blvd.
Kansas City, MO 64110

Mississippi Technology Transfer Center
Attn: Clay Griffith
Stennis NASA Center
Bay St. Louis, MS 39529
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Massachusetts Institute of Technology

Attn: J. G. Kassalkian
M. F. Schlect

Elec. Power Sytems Engr. Lab
Cambridge, MA 02139

NASA/Lewis Research Center
Attn: R. Corrigan

Richard DeLombard

21000 Brookpark Road
Cleveland, OH 44135

National Renewable Energy Lab (4)
Attn: Jim Jones

Russ Hewett
T. Williams
L. M. Murphy

1617 Cole Blvd.
Golden, CO 80401-3393

National Technology Transfer Center
Attn: Sergio Lopes

Wheeling Jesuit College
Wheeling, West Virginia 26003

Natural Power, Inc.
Attn: Brian Gordon
Francestown Turnpike
New Boston, NH 03070

Nature Conservancy
Attn: Will Murray

1815 N. Lym Street
Arlington, VA 22209

Naval Civil Engineering Lab
Attn: Kwang Ta Huang
CODE L 72
Port Hueneme, CA 93043

Nebraska Department of Economic Development
Attn: Rex Martin

University of Nebraska-Lincoln

W191 Nebraska Hall

Lincoln, NE 68588-0535

New England Power Service
Attn: Ed Gulachenski
25 Research Drive
Westborough, MA 01581

New Mexico Electric Cooperatives
Attn: Robert E. Castillo

Executive Vice President
614 Don Gaspar
Santa Fe, NM 87501

New Mexico Institute of
Mining & Technology

Attn: Joe Galon

Associate Director of Engineering
Physical Plant Department
Campus Station
SOCOIYO, NM 87801

New Mexico League of Women Voters
Attn: Barbara M. Rosnagle
Natural Resources Chair
116 Salamanca NW
Albuquerque, NM 87107

New Mexico Manufacturing
Productivity Center

Attn: Graham Bartlett
1009 Bradbury Dr. SE
Albuquerque, NM 87106

New Mexico Public Service Commission
Attn: Peter Bickley
224 E. Palace Avenue
Santa Fe, NM 87501-2031

New Mexico R&D Forum
University of New Mexico
Attn: Richard Cole
Director
R&D Communication Office
Albuquerque, NM 87131-6076

NM Solar Energy Industries Association
Attn: Tom Volek
PO BOX 90275

Albuquerque, NM 87199-0275

New Mexico Solar Energy Institute
New Mexico State University
BOX 3SOL

Las Cruces, NM 88003

New Mexico State University
Attn: Nick Deveraux
Astronomy Dept.
Box 30001
Dept. 4500
Las Cruces, NM 88003
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New Mexico State University
Attn: Pat Melendrez
San Miguel County Extension Agent
PO Box 2170, West Branch
Las Vegas, NM 87701

New Mexico State University (3)
Southwest Technology Development Institute
Attn: Steve Durand

Andrew L. Rosenthal
Dr. Rudi Schoenmackers

Box 30001 /Dept. 3SOL
Las Cruces, NM 88003-0001

New Mexico State University
Cooperative Extension Service
Attn: Robert O. Coppedge, Ph.D.
Box 3AE
Las Cruces, NM 88003

New York State Energy Research and Dev. Authority
Attn: Fred Stmisa
2 Rockefeller Plaza
Albany, NY 12223

Nippon Electric Glass Co., Ltd.
Attn: Bernard L. Steierman

11801 Rockville Pike Suite 1704
Rockville, MD 20852

North Carolina Alternative Energy Corp.
Attn: Bob Weiss
PO BOX 12699
Research Triangle Park, NC 27709

Northern Research & Eng. Corp.
Attn: Dr. James B. Kesseli
39 Olympia Avenue

Wobum, MA 01801-2073

Northwest Power Planning Council
Attn: Tom Truelove
851 SW Sixth Ave., Suite 1100
Portland, OR 97204

NREL (2)

Attn: Steve Rubin

James G. Jones

1617 Cole Blvd
Golden, CO 80401

Pacific Gas and Electric Co. (4)
Attn: Steve Hester

G. Braun
3400 Crow Canyon Road
San Ramon, CA 94583

Parsons of California
Attn: D. R. Biddle
PO BOX 6189
Stockton, CA 95206

Pemsylvania Energy Office
Director
116 Pine Street
Harrisburg, PA 17101-1227

Photovoltaic Energy Systems
Attn: Paul Maycock
P. O. BOX 290
Casanova, VA 22017

Platte River Power Authority
Attn: Carol Dollard
Timberline and Horsetooth Roads
Fort Collins, CO 80525

Portland State University
Attn: Jean P. Murray, Ph.D.

PO Box 751
Portland, OR 97207-0751

Power Kinetics, Inc. (2)
Attn: W. E. Rogers

415 River Street
Troy, NY 12180-2822

Public Service Co. of New Mexico

Attn: Becky Kilboume
Retail Electric Marketing Center
Alvarado Square
Albuquerque, NM 87158

Public Service Co. of New Mexico
Attn: Vic Silva

CR Dept (0076)
Alvarado Square
Albuquerque, NM 87158

Radco Products, Inc.
Attn: George O. Radford
President
2877 Industrial Parkway
Santa Maria, CA 93455
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Renewable Energy Institute
Attn: K. Porter
1001 cOMeCtiCUt Ave. NW
Suite 719
Washington, DC 20036

Research Triangle Institute

Attn: Carl Parker
PO BOX 12194
Research Triangle Park, NC 27709

Roan Corporation
Attn: James L. Abolt
177 Bovet Road, Suite 520
San Mateo, CA 94402

Rockwell International Corporation
Energy Technology Engineering Center
Attn: Robert K. Hoside, C. E.M.
PO Box 1449
Canoga Park, CA 91304

Rockwell International
Space Station Systems Division

Attn: I. M. Chen
12214 Lakewood Blvd.
Downey, CA 90241

San Diego Gas & Electric Co. (2)
Attn: Skip Fralick
PO BOX 1831
San Diego, CA 92112

Sandia National Laboratories (4)
Attn: Mark S. Allen

R. Harnil
D. Belasich

C. Lombawa
Org. 4212
PO BOX 5800

Albuquerque, NM 87185

Sandia National Laboratories
Attn: Ralph Wrens, 7841
PO BOX 5800
Albuquerque, NM 87185

Schofield Solar
Attn: Allen Carrozza
2450 Channel Drive, Suite A
Ventura, CA 93003

Science and Technology Corporation

Attn: Ronald J. Nelson
12452 Towner NE
Albuquerque, NM 87112

Science Applications International
Corporation
Mail Stop 32
Attn: B. Butler
10260 Campus Point Court
San Diego, CA 92121

Scientific Analysis, Inc.
Attn: John Allen Gum, PE
6012 E. Shirley Lane
Montgomery, AL 36117

Seldom Seen Education
Attn: Mary C. Stuever
PO Box 474
Placitas, NM 87043

Sierra Club Rio Grande Chapter
Attn: Ken Hughes

Energy Chair
1204 Placita LOma
Santa Fe, NM 87501

Sierra Pacific Power Co.
Attn: R. G. Richards
PO Box 10100
Reno, NV 89520

SMUD

Attn: Don Osborne

BOX 15830
Sacramento, CA 95852-1830

Solar Development, Inc.
Attn: David Burrows

3630 Resse Avenue
Garden Industrial Park
Riviera Beach, FL 33404

Solar Energy Corporation
Attn: Robert Aresty
Box 3065
Princeton, NJ 08540
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Solar Energy Industries Assn (3)
Attn: Ken Sheinkopf

Linda Ladas
Scott Sklar

Suite 805
777 N. Capitol St. NE
Washington, DC 20002-4226

Solar Kinetics, Inc.
Attn: J. A. Hutchison
PO BOX 540636

Dallas, TX 75354-0636

Solar Power Engineering Co. Inc. (2)
Attn: T. Buna

H. Wroton
PO Box 91
Morrison, CO 80468

Solar Steam
Attn: D. E. Wood
PO BOX 32

FOX Island, WA 98333

Southern California Edison Co.
Attn: c. Lopez
PO BOX 800
Rosemead, CA 91770

Southern Company Services, Inc.
Attn: J. Timothy Petty
PO BOX 2625
Birmingham, AL 35202

Southwest Technology Development Institute
Attn: Robert Smith
M. E. Property Control Division
General Services Department

Simrns Building
715 Alta Vista
Santa Fe, NM 87503

SRS Technologies
990 Explorer Blvd., NW
Huntsville, AL 35806
Attn: R. Bradford

State of California
California Energy Commission
Energy Technology Development Division
Research and Development Office
Attn: Promod Kulkami

Phil Misemer

1516 9th Street
MS-43
Sacramento, CA 95814-5512

State of California
Department of Corrections
Attn: Harry Franey
3116 Pleasant Grove Rd.
Pleasant Grove, CA 95668

State of Colorado
Office of Energy Conservation
Attn: Howard “Andy” Walker Ph. D., M.E.

Renewable Energies Coordinator
1675 Broadway
Suite 1300
Denver, CO 80202-4613

State of Florida
Attn: Daryl O’Comor

Executive Office of the Governor
The Capitol
Tallahassee, FL 32399-0001

State of Florida
Colleen McCann Kettles
Attn: David Block

Jim Huggins
Florida Solar Energy Center

300 State Road 401
Cape Canaveral, FL 32920-4099

State of Hawaii
Attn: David A. Rezachek, Ph. D., P.E.

Maurice H. Kaya, P.E.

Department of Business and Economic
Development
335 Merchant St.
Honolulu, HI 96813

State of New Mexico
Energy, Minerals and Natural Resources
Department
Attn: James Cannon

Anita Lockwood
Harold Trujillo
Brian K. Johnson, P.E.

2040 South Pacheco Street
Santa Fe, NM 87505
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State University of New York
Atmospheric Sciences Research Center
Attn: R. Perey
Albany, NY 12222

State of Texas
Department of Commerce
Attn: Charles Nichols
Renewable Energy Market
Development Specialist
Office of Advanced Technology

P.O. BOX 12728
Austin, TX 78711

Sterling Grogan, Ecologist
3128-2 Glenwood Drive
Albuquerque, NM 87107

Steams-Catalytic Corp.
Attn: T. E. Olson
BOX 5888
Denver, CO 80217

Sun Exploration and Production Co.
Attn: R. 1. Bemer

PO BOX 2880
Dallas, TX 75221-2880

Sun Utility Network, Inc.
Attn: Les Hamasaki
510 W. 6th St, Suite 417

Los Angeles, CA 90014

Sunshine Solar, Inc.
Attn: Steven R. Robbins, President
9916 SW 218 Terr.
Miami, FL 33190

Technology Enterprise Division
Attn: Karen Martin

P.o. 549
Mesilla, NM 88046

Temessee Valley Authority
Attn: Sharon Ogle
Solar Applications Branch
B 513 Signal Place
Chattanooga, TN 37401

The Amorial Bearings of Tuthill
Education/Development
Attn: Jerry Tuttle, Ph.D.
12305 Eastridge Dr. NE
Albuquerque, NM 87112

The Energy Foundation
Attn: Bill Keepin

75 Federal Street
San Francisco. CA 94107

The Solar Letter
Attn: AlIan L. Frank
9124 Bradford Rd.
Silver Spring, MD 20901-4918

Thermomotor Corporation
Attn: Lee Fellows
Stirling Engine Research & Development
P.O. BOX 201207
Austin, TX 78720

Tom Brumleve
1512 Northgate Road
Walnut Creek, CA 94598

U.S. Army Corps of Engineers

Attn: Larry D. Lister

Mechanical Enginwx
PO Box 4005
Champaign, IL 61820-1305

U.S. Army Engineering and Housing
Support Center

Attn: Robert G. O’Brien, P.E.
Chief Utilities Enginwring Division
CEHSC-FU
Fort Belvoir, VA 22060-5580

U.S. Department of Energy (5)

Forrestal Building
Attn: G. Burch

S. Gronich
Code CE-132
1000 Independence Avenue, SW
Washington, DC 20585

U.S. Department of Energy

San Francisco Operations Office
Attn: R. Hughey
1333 Broadway
Oakland, CA 94612

U.S. Department of Energy (2)
Forrestal Building
Attn: R. AMan
Code CE-13
1000 Independence Avenue, SW
Washington, DC 20585

Dist. -lO



U.S. Department of Energy (2)
Albuquerque Operations Office
Attn: G. Tennyson

N. Lackey
P.O. Box 5400
Albuquerque, NM 87115

Unique Mobility Inc.
A[tn: William M. An(lcrson
3700 South Jason St.
Englewood, CO 80110

United Solar Technologies, Inc.
Attn: Richard Kelly

3434 Martin Way
Suite One
Olympia, WA 98506

University of Chicago
Enrico Fermi Institute
Attn: J. O’Gallagher
5640 Ellis Avenue
Chicago, IL 60637

University of Central Florida
Attn: Dr. Gerard G. Ventre
Research Scientist
Institute for Simulation and Training
12424 Research Parkway

Suite 300
Orlando, I% 32826

University of Delaware
Attn: Allen Barnett
Dept. of EE
Newark, DE 19711

University of Hawaii
Attn: Patrick Takahashi
Hawaii Natural Energy Inst.
2540 Dole Street
Honolulu, HI 96822

University of Lowell
Attn: Thomas Costello

Fahd Wakim
1 University Avenue
LOWC1l, MA 01854

University of Nevada at Las Vegas
Attn: B. Boehm
Mechanical Engineering Dept.
Las Vegas, NV 89154

University of New Mexico
NMERI
Attn: G. Leigh
Albuquerque, NM 87131

University of New Mexico
Attn: M. W. Wildin
Department of Mechanical Engr.
Albuquerque, NM 87131

USAIVETAC
Attn: Hilda Snelling
ENGRC Meteorology Section
Scott AFB. IL 62225

Ventures Plus, Inc.
Attn: Frank A. Simko
4123 N. Tarniami Trail
Sarasota, R- 34234

Virginia Polytechnic Institute and State
University
Attn: Saifur Rahman, Ph.D.
Associate Professor
Electrical Engineering Department
Blacksburg, VA 24061

Wall Street Journal
Environmental Reporter
10 Post Office Square
Suite 715
Boston, MA 02109

Westinghouse Science & Tech. Ctr.
Attn: Walter J. Dollard
Technology Director, Energy & Utility
Systems Group
1310 Buelah Rd.
Pittsburgh, PA 15235

Zomeworks
1011 A Sawmill Rd NW
Albuquerque, NM 87104

U.S. Department of Energy (6)
Forrestal Bldg.
Code CE-13
10W Independence Ave.
Washington, D.C. 20585

G. Burch
N. Hough
S. Gronich
C. CarWile
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U.S. Department of Energy
Albuquerque Operations Office
PO Box 5400
Albuquerque, NM 87115

N. Lackey
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Australian National University
Department of Engineering Physics
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P. O. Box 4
Canberra ACT 2600 AUSTRALIA
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