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Introduction

In September,1979, the US Agency for International Development, responding
to an unsolicited proposal submitted by the University of Florida, entered
into a Cooperative Agreement with the University to support a program in
"Training in Alternative Energy Technology", (TAET). The principal
investigator and administrator of the program was Dr. Erich Farber,
Distinguished Service Professor of Mechanical Engineering, and Director of
the Solar Energy and Energy Conversion Laboratory at the University of
Florida. The project manager in USAID was Mr. Alan Jacobs, Cirector of the
Office of Energy in the Bureau for Science and Technology

As stated in the Cooperative Agreement, the intention was to "make
effective use of the broad experience and demonstrated competence of the
University of Florida Solar Energy and Energy Conversion Laboratory in the
field of alternative energy technology."

The specific objectives of the first Cocperative Agreement were defined as
follows:

(1) The development of LDC human and thus institutional and
technical skills in small scale alternative energy technologies,
specifically solar. This involves the conduct of an intensive
training program for LDC participants by the recipient. The
recipient would provide two training sessions of 15 weeks each
year. These sessions would be open to 40 students per session of
whom 30 would be LDC students supported under this program, The
session would involve classroom and laboratory activities
designed to provide participants with the skills and knowledge
necessary to build, test and install small scale solar
technologies—mechanisms which are inexpensive, safe and
replicable and provide energy to meet basic needs of the rural
and urban poor. The trainees would provide their LDCs with a
nuclei of technically skilled persons capable of providing
technical leadership and support in the development of a program
of small scale solar technologies.

(2) The application of these trained human and institutional
skills to site and problem specific situations in the LDCs to
provide energy to meet basic needs of the rural and urban poor.
This involves consultation between recipient and the LDC
government, the USAID Missions and the LDC participants on an
on-going basis. This requires the establishment of continuing
contact and support to these LDC participants and their LDC
institutions to carry out in-country training by LDC participants
and to construct, test, adcpc and replicate the small scale solar
technologies as rapidly and as widely as possible.

In keeping with the terms of the Cooperative Agreement, the University of
Florida organized and presented the first l5-week training session in April
1980. Thirty-one participants from nineteen developing countries attended
the session.
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Over the next four years a further eight training sessions were conducted by
the University. The chronology of events, including the dates of the three

program reviews, are shown below.
Date

September 1, 1979

April 14 - July 25, 1980

June 1980

September 8 - December 19, 1980
February 9 - H4ay 22, 1981

May 1981

August 8 - December 11, 1981
December 1981

February 22 - June 4, 1982
August 23 - December 10, 1982
February 21 - June 3, 1983
August 22 - December 9, 1983
February 21 - May 25, 1984
June 30, 1984

A total of 286 participants from 54 developing countries attended the training

Activity

Cooperative Agreement begins
Session 1

Site Assessment
Session 2

Session 3

Program Evaluation
Session 4
Curriculum review
Session 5

Session 6

Session 7

Session 8

Session 9

TAET program ends

program; another 4 persons from the U.S. also participated. A list of

participating countries, and the number of

is shown below.

Antigua 2 Guyana 2 Peru 1
3angladesh 13 Haiti 3 Philippines 15
Barbados 2 Honduras 4 Portugal 1
Belize 1 India 23 Rwanda 6
Bolivia 6 Indonesia 11 St. Lucia 2
Brazil 2 Jamaica 13 Senegal 6
Burma 4 Jordan 5 Sierra Leone 2
Burundi 3 Kenya 4 Somalia 2
Cape Verde 1 Liberia 5 Sri Lanka 1
Costa Rica 6 Malawi 1 Sudan 32
Djibouti 1 Mali 1 Tanzania 8
Dominica 1 Mauritania 1 Thailand 22
Dominican Republic 11 Morocco 5 Togo 1
Ecuador 6 Nepal b Tunisia 2
Egypt 17 Nicaragua 1 Turkey 1
The Gambia 7 Nigeria 6 United States 4
Ghana 3 Panama 3 Venezuela 1
Guatemala 1 Papua New Guinea 1 Yemen 1

Zaire 1

persons who attended from each one,
A complete listing of participants is given in Appendix 9.
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Course Structure

The first Cooperative Agreement between USAID and the University of Florida
defined the purpose of the agreement in terms of the specific objectives
outlined earlier. The objectives made it clear that the focus of the
training program was to be small-scale solar technologies. Furthermore,
the Cooperative Agreement gave examples of some of the technologies
considered appropriate: solar energy technologies for "crop'drying, fish
drying, hot water, refrigeration and water purification."”

The first session commenced on April 14, 1980, and ran for 15 weeks, ending
on July 25, 1980. The program preseated its course material to the 3]
participants in the following sequence:

* Introduction (1 week)
Orientation; course content and schedule; program philosophy;
perspectives on energy technology.

* Availability of Alternative Energy Sources (2 weeks)
Solar radiation; solar measurements; global energy resources—-
conventional and renewable; biomass resources; wind measurement;
wind energy; hydropower, geothermal energy; ocean thermal energy
conversion (OTEC); waste heat recovery.

* Harnessing of Renewable Sources of Energy (4 weeks)
Principles of heat transfer; properties of materials; heat transfer
coefficients; principles of fluid flow; flat place solar
collectors; thermosyphon systems; solar collector testing; solar
air heaters; solar ponds; concentrating collectors; thermal energy
storage; photovoltaic principles; silicon solar cells; energy
conservation; "appropriate" technology.

* Applications of Alternative Energy Technologies (5 weeks)
Domestic thermal energy loads; solar hot water systems; solar
architecture; heat storage walls; refrigeration and air
conditioning; thermoelectric cooling; energy use in the food
system; crop drying, greenhouses, food preservation; solar
distillation; solar stills; water desalination; mechanical power
from alternative energy sources; Stirling engines; pumps aud
engines; solar thermal power plant; fuels from biomass; aquatic
biomass; fuel alcohol; biogas technology.

* Socioeconomic Aspects (2 weeks)
Transfer of appropriate technology; economic aspects of alternative
energy systems; energy flows in developing countries; environmental
limits on renewable energy developments; financing energy projects;
sociological aspects of introducing energy technologies;
appropriate technology and rural development.

The course included not just lectures and seminars, but also laboratory
exercises, group project work, and field trips. The group also spent seven
days visiting alternative energy systems, mainly solar technologies, in New
Mexico and Arizona.
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Site Assessment

During the week of June 9, 1980, about midway through the first training
session, a four person team from USAID visited the University to review the
new program. The Site Assessment report, issued by the review team in
July, 1980, was for the most part favorable. The team found the course
well-organized, and that cthe program was "administered in a manner that
gives the appearance of having functioned for some time." The review team
was clearly impressed by the motivation and qualifications of the
participants. One member of the USAID group mentioned that he had "seldom
observed a more satisfied group of participants.™

The review team voiced a number of concerns pertaining to the operation and
administration of the program, and made a number of recommendations to the
University. Among these recommendations were the following suggestions.

* The curriculum should be subject to peer review either by a
College of Engineering faculty committee or a university-wide
interdepartmentdl cr interdisciplinary panel. The inputs of such
groups would be of much benefit in terms of assuring a balanced
treatment of alternative energies, and the social and ecoriomic
dimensions of utilizing these sources of energy in the LDCs.

* The University should add to the TAET faculty a qualified
engineer or technical specialist who has lived in one or more
developing countries and has been actively involved in the
successful introduction and adaptation of alternative energy
technologies,

* An effort should be made to describe alternative energy
technologies introduced and adapted in developing countries. Case
materials illustrating the sucial, cultural, economic and political
considerations involved in technology choice and transfer in the
new and renewable energy field should be made available and
discussed.

* Sources of alternative energy other than direct solar merit more
in-depth consideration than the cursory attention now given to them
in one day by a single guest lecturer. This would include more
intensive treatment for appropriate small-scale renewable energy
technology subjects such as biogas and biomass, wind, and small
hydropower.

* The socioeconomic aspects of each technology covered in the
course should be discussed at the time that particular technology
is taken up. Comparisons should be made in benefit-cost terms with
other technologies that might be chosen to perform similar
functions.

* There is an unusual emphasis and allocation of time for the
purpose of involving participants who are managers and
decisionmakers in hands-on fabrication of equipment. Their time
might be more profitably invested in experimenting with the
application of a wide variety of direct solar and other relevant
alternative energy devices.



{un

The majority of the recommendations made by the Site Assessment team were
accepted by the University and incorporated into the organization of
subsequent training sessions. However, the specific objectives outlined in
the first Cooperative Agreement left no doubt that the emphasis of the TAET
program was to be solar energy technologies; there is no mention in the
Scope of Work of biomass, wind, or hydro. The review team recognized this
problem when, after recommending that other alternative energy sources be
included in the curriculum, they noted that "an amendment in the
cooperative agreement may be called for in this connection,"
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Program Evaluation

A detailed evaluation of the TAET program was conducted by the firm of Arthur D.
Litcle, Inc., in May 198! during the last few weeks of the third training
session. While finding that the TAET program made a "useful contribution to the
understanding and utilization of a number of alternative energy technologies of
importance in the range of developing countries from which the participants
come'; and recommending that the training program be continued at the University
of Florida, the ADL review team, nonetheless, recommended some significant
changes to the program's structure and operation. The review team's
recommendat ions are presented below:

l. The objectives of the training program should be more clearly defined.
The overall objective should be to provide training to participants in
renewable energy resource development which will help them make better
decisions in allocating scarce manpcwer and financial resources for
research and development, implementation, and commercizlization
activities.

2. More attention should be given to wind, small-scale hydro, and biomass
systems with particular emphasis on their applications in the
developing countries.

3. The participants should be provided with an overview of relevant
activities in the US, and elsewhere, including the commercial status
and availability of equipment.

4. The course should include a review of the cost structure of different
equipment options, and approaches to estimating the costs of equipment
and systems. Particular emphasis should be given to how the cost of
systems divides among purchased materials, special processing,
manufacturing, distribution, installation, and operation,

5. The course should show how economic performance characteristics of all
systems should be evaluated, based on both present and projected cost
structures. Approaches for comparing the economics of systems with
both conventional and non-conventional options should be outlined.

6. The curriculum should include case studies of alternative energy
systems in use in the developing countries. These studies should
include the technical analysis, design constraints, installation
issues, operating experience, and economic evaluations,

7. The course should introduce discussion of the socio-economic issues
relevant to the developing countries which are associared with each
technology option, including requirements for local manufacture,
utility interface problems (for electric power systems), impacts on
foreign exchange due to reduced oil imports, and installation and
organization and management infrastructure requirements.

8. Socioeconomic issues should be an integral part of the discussion of
each technology option and should not be solely addressed by short-term
guest lecturers,
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L1,

12.

13,

The design of course content in each technology must be done by TAET
personnel if this content is to address adequately the special needs of
the participants,

The University should add to the TAET teaching staff one or more staff
members with in-depth knowledge of important non-thermal renewable
energy technologies such as biomass and wind energy utilization.

Included in the teaching staff should be individuals with an overall
technology evaluation orientation including economic analysis and
national socioeconomic assessment; staff should also have experience in
the developing countries.

The administrative organization of the program should be restructured

so as to:

* reduce the administrative costs associated with the program

* increase the breadth of academic input into the program

* clarify lines of responsibility and increase the amount of
delegation of authority and cesponsibility.

Greater authority and responsibility should be given to the Advisory
Committee. This committee should include a wider diversity of
individuals with expertise in economic analysis and familiarity with
sociological issues. There should be greater representation from
individuals with developing country experience.

Selected material from the review team's report, xncluuxng the program
review, executive summary, and recommendat ions, is given in Appendix 2.
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The Revised Agreement

The Cooperative Agreement between USAID and the University of Florida was
extended in September 198l. However, the Scope of Work appended to the Agree-
ment now showed a number of significant changes when compared to the original
Cooperative Agreement. These amendments to the contract included many of the
changes recommended by the Site Assessment and the Program Evaluation review
teams.

For example, whereas in the first agreement it was stated that the purpone of
the agreement was to utilize the experience and competence of the University of
Florida in the field of alternative energy technology "specifically, small scale
solar technology," in the revised agreement the experience and competernce of the
University was now recognized as encompassing solar energy, wind power, hydro-
power, and the biomass energy technologies.

But the most significant changes occured in the definition of the specific
objectives. In the original agreement the objectives had been only loosely
defined, in language that was not entirely clear. The revised Cooperative
Agreement defined four specific objectives.

(1) To instruct technically oriented LDC participants on the analysis and
operation of applicable technology options.

(2) To provide participants with up-to-date information on technology
status in the U.S. (and elsewhere) and to identify potential sources
of goods and services which individual LDCs might contact to assist in
their R & D and implementation activities.

(3) To instruct participants in how to evaluate the technical and economic
performance of systems when serving both small and larger scale appli=-
cations identified as being of importance in LDCs.

(4) To provide the participant with sufficient knowledge in alternative
energy technologies in order that he can participate in establishing
realistic national alternative energy programs for his country.

The new Scope of Work even indicated the time that was to be allocated to each
subject area:

Each session would be structured to provide two weeks at the beginning of
the program for general training in alternative energy technologies
followed by four weeks in solar, two weeks in biomass, one and a half weeks
each in hydro and wind energy systems. These sessions would include
classroom and laboratory activities designed to provide participants with
the skills and knowledge necessary to meet the specific objectives as
outlined above. The remaining weeks will be used to continue laboratory
projects, treat the socio-economic aspects of alternative energy in
developing countries, visit alternative energy facilities, and consult with
private sector representatives. These remaining weeks may be interwoven
into the earlier portions of the program as appropriate,

It was clear that the intention was that the training program should give more
emphasis to hydropower, wind energy, and the biomass energy technologies.
Moreover, the focus on "small scale" technologies designed to provide energy to
meet the "basic needs of the rural and urban poor'--a focus clearly defined in
the first Scope of Work--had now been dropped.
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Curriculum Review

In November, 1981, the consulting firm of Development Sciences Inc., (DSI) was
asked by the Office of Energy at USAID to review the TAET curriculum and to make
suggestions for revising it to meet USAID objectives. The DSI team subsequent ly
developed a revised curriculum which was approved by the Office of Energy and
accepted by the lniversity of Florida. ‘

In their brief report, the DSI team made a number of specific suggestions which
they recommended be implemented before the start of the next session (session 5)
of the training program. These recommendations are listed below:

. Continue, but diminish, the emphasis in the 15-week course on small
scale renewable energy technologies and applications and add
consideration and comparison of larger scale and more sophisticated
renewable technologies,

. integrate social, economic and national renewable energy lssues and
analysis procedures into existing lecture presentations by permaneat
staff. Include more emphasis on social, economic, environmental, etc.,
criteria for technology selection.

. Expand the two week overview course to emphasize technoiogy systems
tradeoff and decision making as it applies to LDC's. An approach
starting with end uses and moving to resources and transformation
technologies should be adopted., The total energy technology selection
process should be discussed.

. Form a teaching team for at least the two week overview and
introduction to the l5-week course. This team should be composed of
Dr. Farber, Dr. Pagano and a third person. The third person should
havc extensive LDC experience in renewable energy technology and
systems tradeoff. During the upcoming session (session 5), the third
person siould come from outside the existing permanent staff. For
following sessions, a senior perwanent staff position should be
considered and possibly an existing staff member could fill this
position.

. Increase the formal student-teacher contact time and add more
emphasis on LDC applications and experience., Be sure that this
emphasis is integrated into the overall course. If classes are given
by guest lecturers, more notes, handouts and preparation should be
included and the guest lecturers should he provided with a course
syllabus and given time to discuss their presentations with the
teaching staff,

* Decentralize administration to free-up technical staff for more
substantive and teaching involvement.

* Produce a lecture notebook similar to the existing laboratory
notebook. This notebook should be given to students at the beginning
of the course,



* Continue the student project element, but augment and strengthen
this effort with an intensive week's work with permanent staff and
selected visiting experts,

* Continue the acquisition and expansion of laboratory equipment and
capabilities emphasizing small hydro, wind and biomass., Increase
scale/size of demonstration technologies to provide examples of
village/commercial size systems.

The course content and format of the fifth training session was restructured
following the review team's evaluation, and the curriculum recommended by DSI
was closely followed. The most significant innovation was the introduction of
a short course or '"overview session", scheduled for the first two weeks of the
15-week session. This "mini-course" was a self-contained unit, and was
designed to attract developing country personnel who could not spare 4 months
to attend the full session.

The DSI team recommended that the 2-week overview session should follow the
conceptual structure outlined below:

Unit I Basic Concepts

* The overview of the course and its objectives
* Taking first steps to create energy programs

Unit 2 Design Criteria

* End use analysis

* Energy for what?

* Criteria for technology selection and design parameters
* Examples of technologies suited to end uses

Unit 3 Practical Factors of Success

* Making technologies work

* Laboratory program description

* Manpower skills required to support technology
applications

* Program, project, institutional context

* The concept of system design

Unit 4 Defining the First Step to Meet End Use Needs

* Defining a resource
* Competition for resource use
* Assessing a resource

Unit 5 Familiarization with Technologies and Their Appropriateness

* The primary conversion technologies (solar, biomass, wind,
hydro)

* Why these sources--the methodology of selection

* How and where they compete with conventional energy

* The question of scale

* The emphasis on rural applications



Unit 6

Unit 7

Unit 8

Unit 9

The DSI team'
short course

Unit 1

Unit 2

Unit 3

Reality Consciousness Raising

* Laboratory demonstration of selected previous technology
projects

* Technology projects

* Site visits to demonstration projects

Incentives

* Developing country applicationg--a history of successful
projects

Understanding the Commitment Needed
* Providing the preconditions for introducing renewable energy
Framework and Priorities

* Rouad table discussion for problem definition in each country
with commentary by faculty

s recommended curriculum for the l3-week main session following the
was arranged in a conceptually similar manner.

The Analytical Framework to Supply End Uses
Basic Technological Features

* Heat transfer

* Fluid flow

* Combustion

* Mechanical transformation
* Materials

* Biochemical processes

* Electricity

* Instrumentation

* Energy Storage

Basic Non-Technical Features

* Economic analysis

* Financial analysis

* Sociological analysis

* Institutional analysis

* Management analysis

* Project design and integration



Unit 4 Sources and Their Measurement

* Solar
¢ Wind
* Hydro

* Biomass
* Geothermal
* Ocean thermal
* Tidal
Unit 5 Conversion Technologies
¢ Thermal
®* Mechanical
* Biochamical
* Electrical
Unit 6 Matching Technologies to Knd Uses

* Criteria
* Methodologies

Unit 7 Group Project Work
* Technology construction
Unit 8 Technology Generation and Transfer

* Creating the conditions for introducing renewable energy to
meet economic goals



Curriculum Development

It is clear from the preceeding discussions concerning the structure and
organization of the TAET program, and the recommendations of the three
review teams, that two persistently strong recommendations to the University
were that first, the course should give more time to the other alternative
energy technologies besides solar; and that second, the course should do a
better job of presenting the socioeconomic material and relating it the
transfer, adoption, and dissemination of the alternative energy technologies
in the developing countries.

With regard to the inclusion in the training course of the other alternative
energy technologies~-mainly, biomass, wind, and hydropower-—-it has been
suggested that the principal barrier to the inclusion of these subjects into
the teaching curriculum was the emphasis of the specific objectives
articulated in the first Cooperative Agreement. The objectives made it
clear that the major part of the curriculum was to be devoted to the
teaching of the solar energy technologies.

The contractual obligations imposed by the first Cooperative Agreement were
in effect from September 1979 until September 1981, during which time three
training sessions were conducted, and a fourth was in progress. The TAET
course content changed very little during this period. Approximately 40
percent of the course time was scheduled fer training related to the solar
thermal technologies. The time allocated to biomass, wind, hydropower, and
photovoltaics increased only marginally during the first four training
sessions; the time set aside for these technologies as a whole was still
less than that taken up by solar.

Table 1, overleaf, compares the time allocated to each broad subject
classification as a percentage of total teaching time, over the nine
sessions. It can be seen that the emphasis and focus of the program
remained essentially unchanged dur‘ag the first four sessions.

Some change in emphasis is apparent in session 4: more time Ls devoted to
the Liomass energy technologies and the time taken up in teaching the basic
technical principles is somewhat reduced. Solar thermal energy
technologies, however, continue to dominaLe the course., The first four
training sessions were organized and conducted in a manner which did not
significantly differ from that of the first session=--the outline of which is
shown on page 2,

However, following the publication of the Curriculum Review in December,
1981, session 5 of the TAET program was substantially restructured in
keeping with the recommendations made by the DSI review team. The first two
weeks of the session were reorganized into a self-contained overview course,
called the "short course"; the remainder of the session was also
restructured. The curriculum of the training program also changed. As
Table | clearly shows, session 5 marked the beginning of a trend that saw an
increasing amount of time gradually being allocated to the other energy
technologies besides solar.



Table 1

Comparative Time Allocation by Subject Area — Percent

Subject Area I 5 3 A Sess;on 3 7 8 )
1. Solar thermal (1) 41 38 36 39 24 25 29 26 25
2. Basic principles (2) 20 21 18 12 10 11 10 11 13
3. Biomass energy 13 15 16 19 18 22 19 15 16
4. Socioeconomics 13 9 13 12 23 17 16 19 17
5. Photovoltaics 4 7 4 5 6 5 7 6 7
6. Energy conservation (3) 4 3 3 3 1 2 1 1 1
7. Wind energy 3 4 5 5 9 7 6 10 9
8. Hydropower 1 1 2 2 5 7 8 9 8
9. Geothermal & OTEC 1 2 3 3 4 4 4 3 4

Notes: 1) Solar radiation, solar collectors, solar ponds, stills, dryers, systems.

2) Heat transfer and storage, fluid flow, electrical generation, refrigeration, thermomechanical
conversion.

3) Including passive solar and waste heat recovery,



The format and curriculum for the short course of the fifth session is shown
on pages 16 and 17. The structure of the main session, weeks 3 through 15,
is shown in plan form on page 18,

The course format indicated in these charts was followed, with only minor
changes, during session 6 through 9. A detailed schedule for the last
training session, conducted in the spring of 1984, is given in Appendix 1.

The second point consistently made by the review “eams related to the
teaching of the theory and practice of social, economic, fimancial, and
other forms of project analysis, and the opinion expressed by the reviewers
that these concepts were not being effectively addressed in the training
program,

The University had attempted to respond to these criticisms but had found it
difficult to find professors or researchers at the University who were
familiar with both the methods of socioeconomic analysis and the alternative
energy technologies. There were many people with a great deal of experience
in eitiler one field or the other--but almost none with experience in both.

People were brought in from outside the University to lecture to the TAET
participants in these subject areas, but this approach did not lend itself
to an integrated or systematic exposition of the subject material--a problem
recognized by the review teams. This situation improved considerably at the
beginning of 1982 when the University asked Dr. Clyde Kiker to arrange and
coordinate this part of the training program curriculum. Dr. Kiker is an
Associate Professor in the Institute of Food and Agricultural Sciences,
Department of Food and Resource Economics, with experience in both
engineering and economics.



TAET SESSION 5

SHORT COURSE WEEK 1}

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

FORMAL OPENING

INTRODUCT iON

DESIGN CRITERIA

RESOURCE ANALYSIS

ALTERNATIVE
ENERGY TECHNOLOGIES

. Welcoming Address.,

UsS.A.l.D., University
& T.AE.T. Staff

Tour of laboratory
and shop facilities

« Overview of the
course and program
objectives.

« How societies

use energy.,

. Energy for what?

» Criteria for

technology
selection

« Detining a resource

. Resource allocation

« HYDROPOWER

. Resource potential,
technologies,
systems, and issues,

PARTICIPANTS!
INTRODUCT 10N

INTRODUCT ION

DESIGN CRITERIA

ALTERNATIVE
ENERGY TECHNOLOGIES

ALTERNATIVE
ENERGY TECHNOLOGIES

« Participants!
introduction
and individual
presentations,

« Introductory
basic concepts

Tour ot alternative
energy installations
in Gainesville,

. Methodologies of

technology
selection

- Systems analysis

« Trade-offs

« WIND ENERGY

. Resource potential
technologies,
systems, and issues,

- BIOMASS

. Resource potential
technologies,
systaoms, and issues.




TAET  SESSION 5

SHORT COURSE WEEK 2

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

ALTERNAT I VE
ENERGY TECHNOLOGIES

ENERGY TECHNOLOGIES
IN PERSPECTIVE

ENSURING SUCCESS

TECHNOLOGY
DEMONSTRAT ION

SUMMARY DISCUSSION

« SOLAR ENERGY

. Resource potential,
technologies,
systems, and issues,

Resources to end-use
End~use matching

Scale and economies
of scale

« The role of the
institution,

. Competition for
development

resources,

« Information needs

o Criteria for
laboratory
organization.

« lLaboratory
demonstration of
operating systems,

ENERGY TECHNOLOGIES
IN PERSPECTIVE

ENSURING SUCCESS

PROJECT DEVELOPMENT

TECHNOLOGY
DEMONSTRATION

. Framework for choosing
aniong options

» Competing with
conventional
technologies

Short term/long
term needs,

Making technology
work.

Practical
considerations and
examp les,

Tour of alternative
energy lInstallations
in Gainesville,

e Creating
Infrastructure

. Financing

« Management

. Developing country
case studies and
analysis.

« Participant
presentations
and analysis.




UNIT PLAN FOR MAIN SESS!ON

WEEK MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
1.
PART 1 SHORT COURSE (See detailed outline)
2.
3. FIELD TRIP 1
UNIT 1: ALTERNATE ENERGY SOURCES AND THEIR MEASUREMENT :
. Biomass, Wind energy, Hydropower, Geothermal, Ocean Thermal, Solar Energy.
4.
5. UNIT 2: ALTERNATE ENERGY TECHNOLOGIES —- TECHNICAL ASPECTS: FIELD TRIP 2
Heat transfer, Solar thermal, Fluid flow, Refrigeration, Electrical energy,
6. Photovoltaic conversion, Wind energy, Hydropower,
UNIT 3: ALTERNATE ENERGY TECHNOLOG!ES -- NON-TECHNICAL ASPECTS: Program planning, Financial analysis, Economic
7. analysis, Institutional analysis, Project management; Project design and integraticn,
8. UNIT 4: ENERGY CONVERSION SYSTEMS:
Flat plate collectors, Hoat storage, system design and economics, Solar air heatinyg systems, Retrigeration
9. and alr conditioning, Thermomechanical systems, Stirling engines, Low delta~T systems, Wind systems, Hydro
systems, Photovoltaic systems, Solar thermal electric systems, Biomass conversion technologies
Biogas systems and economics.
10. FIELD TRIP 3
11. UNIT 5: GROUP PROJECT WORK
12, UNIT 4: (Continued) Fuel alcohol production, Woody biomass, FIELD TRIPS 4 & 5
Biomass system economics.
UNIT 6: END USE MATCHING: UNIT 7: TECHNOLOGY GENERATION & TRANSFER
13, Stoves and cookers, Crop drying and food Appropriate technology, Project facilitation UNIT 5: REPORT
preservation, Integrated farm systems. and technology transfer. PRESENTATION
14, FI1ELD TRIP
15. UNIT 5: REPORT SUMMARY
PRESENTATION DISCUSS ION




Program Administration and Personnel

The TAET program since its inception was under the overall supervision of
Dr. E.A. Farber, Distinguished Service Professor in the Department of
Mechanical Engineering, and Director of the Solar Energy and Energy
Conversion Laboratory at the University of Florida.

After the Cooperative Agreement became effective in September, 1979, the
University appointed a number of full time personnel to the training
program. At the beginning of the first session in April, 1980, the
full-time TAET staff consisted of the following persons:

Dr. Roberto Pagano Technical Director
George Shipp Program Administrator
Dr. Anil Rajvanshi Instructor

Leonard Laketek Instructor

Ms. Dianne Wright Staff Assistant

Support staff of three technicians, two secretaries, an information
specialist and a fiscal assistant were also hired.

In June, 1981, Dr. Rajvanshi left the program and returned to India.

Dr. Marvin Bush joined the program as an instructor. Dr. Bush had been an
Assistant Professor in the Department of Mechanical Engineering at the
University of Calgary in Canada.

At the inception of the training program in September, 1979, the TAET
project manager in the Office of Energy at USAID was Mr. Alan B. Jacobs. In
July, 1981, this position was taken over by Ms. Shirley A. Toth, who
remained as project manager until the end of the program in June, 1984.

Mr. George Shipp left the program at the end of 1981. His administrative
responsibilities were taken over by Ms. Dianne Wright, Staff Assistant to
the program. The information specialist, Ms. Mary Green, left the program
at the end of 1982,

In July, 1983, Dr. Bush was appointed Administrative Director of the TAET
program. His responsibilities included:

* maintaining direct communication with the USAID project manager
* supervising all program administrative and non-techni:al persounel

* Preparation of all documentation related to program planning,
budgeting, and execution

Dr. R. Pagano continued as Techuical Director of the program with broad
responsibility for the supervision of the laboratory work, technical
lectures, field trips, and group project activities,

At the end of 1983 the program's fiscal assistant, Ms. Jackie Smith, left
the program. At this time the full-time TAET staff consisted of:



Dr. Martin Bush Administrative Director
Dy, Roberto Pagano Technical Director
Leonard Laketek Instructor

Ms. Dianne Wright Staff Assistant

The support staff comprised three technicians and two secretaries.

In January, 1984, Dr. Bush was given res
to the administration of the program,
program personnel,.

ponsibility for all matters related
including the supervision of all TAET



Discussion

At the end of any instructional program intended to teach people certain
skills, and to train them to work more productively and effectively, it is
necessary to ask a number of questions concerning the effectiveness and
usefulness of the program. At che very least, one would like to know:

l. To what degree were the objectives of the program attained?

2. Assuming the program met its objectives, was the program cost-
effective?

3. What lessons, if any, have been learned by the organizers of
the program, and what advice would they offer to those who may
be considering setting up similar programs?

The first of these questions, perhaps the most important, is unfortunately
the most difficult to answer. As indicated in the previous sections of this
report, the specific objectives of the TAET program changed quite
substantially over the course of the 5-year training program. The first
version of the program objectives is given on page l; the second version,
defined in September, 1981, is given on page 8.

However, the objectives were revised yet again in February, 1982. The
objectives were reduced to two:

1. To acquaint participants with renewable energy technologies;
and,

2. To provide the participants with sufficient knowledge to
determine the natural renewable energy resources of his/her
country and the best possible technological way to utilize
these resources so that he/she can participate in establishing
realistic national renewable energy programs for his/her country.

Four months later, a third objective was added:

3. To equip technically trained people with the knowledge to
make energy technology selection and application,

These three principal objectives remained i erfect until the end of the
program in June, 1984,

The fact that the objectives of the TAET program changed so many times
during the course of the program complicates any attempt to evaluate the
extent to which the program met its objectives.

But a more fundamental criticism concerns the formulation of the objectives
themselves. The specific objectives of the training program, no matter

which version is considered, were never defined sufficiently explicitly to
permit a quantitative evaluation of whether the objectives were attained.*

* See, for example, the discussion of "Logical Framework Elements" in
"Design and Evaluation of AID-Assisted Projects", Training and Development
Division, Office of Personnel Management, USAID, November 1980.
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However, it is interesting to note the response of the training program
participants when they were asked to evaluate the program. At the end of
each session, the participants were asked to complete a brief evaluation
form (see Appendix 5). The first question on the form asked the
participants whether they felt that the objectives of the training program
had been attained. The degree of attainment was indicated by a score of 1
to 5; where a low score indicated an objective had not been achieved, and a
high score indicated an objective that had been achieved,

For the last two sessions of the program--sessions 8 and 9--the objectives
in effect were the three listed above. Taking the two sessions together, 76
percent of the participants considered that the first objective had been
attained-~they judged themselves acquainted with the alternative energy
technologies (a score of 5). Ninety eight percent of the participants
responded with a mark of 4 or above.

The second objective, in the opinion of the majority of participants, had
not been attained: only 32 percent of them felt that they possessed
sufficient knowledge to assess the natural energy resources of their country
and to determine the best possible technological options to utilize these
resources (a score of 5). However, if a mark of 4 is considered to indicate
an objective '"nearly attained", then 76 percent of the group felt that this
second objective was either nearly attained or fully attained (scores of &
and 5 respectively).

The last objective was judged to have been attained by 45 percent of the
participants: almost half the group felt that they now had the knowledge to
select among technological options and could identify the most appropriate
applications of the alternative energy technologies (a score of 5). Eighty
two percent of the participants scored the question with a mark of 4 or
higher.

The second question posed above: Was the program cost effective?, remains
an open question in the light of the preceeding discussion concerning the
program objectives. The total cost of the training program was just over
$3.9 million, which leads to an estimate of a little under $3800 per
participant-month of training. These costs are within the guidelines
established by USAID.

The final question posed in this section of the re.ort asks what lessons
have been learned by the program organizers, and what recommendations would
they make to those engaged in designing training programs similar to the
TAET program.

These recommendations are as follows:

* Program goals should be clearly stated; this avoids ambivalence
and ambiguity, and helps to prevent differences of opinion and
interpretation that can sometimes lead to problems with the
effective administration and management of a program.

* The specific objectives should be precisely defined, and should be
formulated in a manner that permits the quantitative evaluation of
a program's effectiveness.



If the project goals and objectives are revised during the

course of a training program,it is important that the program
staff fully understand and support the program's new focus and
direction. Failure to ensure a consensus at all levels of program
administration and organization will Inevitably lead to problems
with the administration and supervision of the program.

There is a limit to what a training program--any training
program--can accomglish., If the curriculum is to be broad-based,
as the curriculum of the TAET program gradually became, then
advanced training in one particular area of technology will not be
possible--certainly not in a 15-week course. This limitation
should be recognized from the outset, and if detailed training in
one or two specific technologies is what is really required, then
consideration should be given to developing a program format that
permits such specialized training.

The TAET program taught the practice as well as the theory. In
addition to conventional lectures and seminar~-, the curriculum
included group projeczt work, laboratory experiments and exercises,
and field trips to view full-scale operating systems. This
approach to technical training was found to be very effective, and
has much to recommend it. However, the practice of the
technologies cannot be properly taught without having available a
set of operating systems--machines, engines, generators, and other
energy conversion devices--that enable the trainees to become
familiar with the operation and maintenance of real systems, If
possible, these systems should be full-size, commercially
available, and fully operational. While models are useful to
demonstrate basic principles and theory, there is no substitute
for having program participants work with real systems. Program
budgets should provide for the procurement and operation of such
systems.

It is essential that all participants are provided with a
comprehensive set of reference material and lecture notes. The
format and content of this supplementary teaching material and
technical literature should be agreed upon and ovganized before
the program commences.

It should be recognized that a great deal of information is
exchanged between lecturers and participants, and among
participants themselves, outside of formal training activities.
Social interaction is essential if this informal learning is to be
facilitated. Training program schedules should therefore include
evening events, weekend field trips, and other informal
gatherings, in order to give program staff and participants time
to get to know each other, and an opportunity to discuss ideas,
concepts, and experiences related to the topics being addressed in
the training program.



It became clear during the training sessions that the field
trips were a particularly highly valued aspect of the TAET
program. Few people from the developing countries have seen, or
are even aware of, the comprehensive array of alternative and
renewable energy technologies that are in operation in the U.S,
Showing these energy systems to developing country - personnel not
only demonstrates the technical feasibility of the system concept,
but confirms the commitment of the U.S. to the development of
these new technologies. Visits ro full-scale operating energy
systems and installations should be an integral part of training
programs in alternative energy technology.

The developing countries have great difficulty keeping up to

date with research and development in all areas of technology, and
the renewable energy technologies are no exception. Training
program participants should have access to literature searches,
information retrieval systems, and other database systems, so that
they may become familiar with the latest developments in
specialized areas of energy science and technology that hold
particular promise for their countries.



YNDICES



Appendix 1.

PROGRAM SCHEDULE

TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM

1984 SESSION 9 WEEX 1

REMINDER: DAILY PICKUP TIMES AT THE DAYS INN ARE 0815 AND 1315, EXCEPT WHERE NOTED OTHERWI!SE
MONDAY 0833-1130 Particlpant's Introduction
February 13 Each particlipant Is invited to Introduce himself, to talk
briefly about his work and interests, and to tell us a [[ttle
about his country's energy situaticn.
1130-1330 Lunch Break
1330-1415 Course Qutline
Dr. Bush
1430-1500 Group Photograph
1500-1600 GPENING CEREMONY
Welcaning addresses by representatives of the U, S. Govermment,
the University of Florida, and the City of Gainesviile,
1600~1700 RECEPTION
TUESDAY 0830-0930 LECTURE: Introduction to the Renewnble Energy
February 14 Technologies
Dr. Bush
1000-1130 LECTURE: Soclal and Economic Context of Energy Technology
Or. Kiker
1330-1630 Demonstration of Alternative Energy Technologles
Or. Pagano, Dr. Bush, Mr., Laketek
YEDNESDAY 0830-1130 LECTURE: An Overview of Alternative Energy Resources
February 15 Or. Pagano
1330~1630 PROJECTS: Selection of Group Projects
THURSDAY 0830-1130 LECTURE: Solar Energy
February 16 and Dr. Farber
1330-1630
FRIDAY 0830-1130 LECTURE: Blamass Energy
February 17 and Gerald Folaey, Earthscan, U.K.
1330-1630
SATURDAY COCXTAIL PARTY Or. Robert B, Calther, Chalrman of the Department
February 18 of Mechanical Englineering, wil! host a cocktail party

at hls hame In Galnesville, Pickup at the Days Inn
will be at 6:15 p.m,
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PROGRAM SCHEDULE
TRAINING IN ALTERNATIVE ENERGY TECHNCLOGIES PROGRAM
1984 SESSI(N 9 WEEK 2

THE LECTURE CN MONDAY WILL BE IN ROM 349 CF THE REITZ UNICN ON THE UNIVERSITY CAMPUS.
THERE WILL BE NO LUNCHTIME TRANSPORTATION TO THE DAYS INN ON THIS DAY,

MONLWY 0830-1130 LECTURE: Wind Energy

February 20 and Dr. V. Roan
1330-1630

TUESDAY 0830-1130 LECTURE: Hydropower Technology

Fehruary 21 and Mike Johnson, Little Spokane Hydroelectric
1330-1630 Bard Jackson, National Rural Electric

Cooperative Asso:lation

1130 BANK RUN
1630 SHOPPING RUN
WEDNESDAY 0830-0945 LECTURE: End-Use Matching
February 22 Dr. Bush
10151130 LECTURE: Framework for Choice
Dr. Kiker
1330~1400 PROJECTS: Organization of group projects
and project proposais
1400-1630 TQUR Energy Research and Education Park
University of Florida
THURSDAY 0830-1130 LECTURE: Social and Econamic Anaiysis
February 23 Dr. Kiker
1330-1630 LECTURE: Making Technology Work
Dr. Farber
FRI DAY 0830-1130 LECTURE: Review of Alternative Energy Technologies
February 24 Dr. Pagano
1330~-1630 TOUR Aiternative Energy instailations in

Galnesvilie



PROGRAM SCHEDULE

TRAINING IN ALTERNATIVE ENERGY TECHNOL(G!ES PROGRAM
1984 SESSION 9 WEEK 3

RESOURCE ASSESSMENT

MONDAY
February 27

TUESDAY
February 28

WEDNESDAY
February 29

THURSDAY

March 1

FRIDAY
March 2

0830-1130

1130

1330-1630

1630

0830-1130

1330-1430

1500-1630

0830-1130

and
1330-1630

0830-1130

1330-1620

0815-1730

GRQUP PROJECTS

BANK RUN

LABORATORY :

SHCPPING RUN

LECTURE:

LECTURE:

GROUP PRCIECTS

EVENING

LECTURE:

LECTURE:

LABORATORY:

F1ELD TRIP

Introductory Sesslion
Leonar d Laketek

Solar Energy
Or. Farter

The STAC Information System
Professor Hal Ingman

MOVIE RUN

Solar Energy Characteristics
Dr. Pagano

Solar Energy Characteristics
(contnued)
Dr. Pagano

Solar Radliation Measurement

Dr. Pagano

Detalls of the field trip are given
over | eaf



We will ftravel

FIELD TRIP: JACKSONVILLE, FLORIDA

to Jacksonviile, located approximately 70 miles (110 kilometers) fran

Gainesville, to visit the Morning Star Corporation, a manufacturer of solar flat plate
collectors, and the Anheuser-Busch Brewery. At the brewery, we will inspect a solar systan
canprising evacuated tube collectors and a phase-change heat storage mediun designed to provide
hot water for pasteurizing beer.

SCHEDULE:

CONTACTS:

Dick Joyce

0815 Leave Days Inn

1000-1100 Tour of Morning Star

1130-1400 Lunch break in downtown Jacksonville
1430-1600 Touir of Anheuser-Busch

1730 Return at Days Inn

Morning Star, phone 904-264-2649

Alva Hogan

Anheuser-Busch,
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PROGRAM SCHEDULE
TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM
1983 SESSION 9 WEEX 4

RESCQURCE ASSESSMENT

MONDAY 0830-1130 LECTURE: Blomass Resources
March 5 Dr. G. Bowes
Department of Botany

1130 BANK RUN
1330~1630 LECTURE: Assessing the Wind Resource
Dr, V. Roan
1630 SHCPPING RUN
TUESDAY 0830-1130 LECTURE: Principles ot Photovoltaic
March 6 Conversion
Or. A. Neugroschel
Department of Electrical Englneering
1330-1630 LABORATORY: Fabrtcation Techniques
Leonar d Laketek
EVENING MOVIE RUN
WEDNESDAY 0830-1130 LECTURE: Wind Data Analysis
March 7 Dr. Bush
1330-1630 GRCUP PROJECTS
THIRSDAY 0830-1130 LECTURE: Solar Thermal Processes
March 8 and Or. Farber
1330-1630
FRIDAY 0830-1130 LECTURE: Wind Data Applications
March 9 Dr. Bush
1330-1630 LECTURE: Solar Thermal Processes (gont!nued)

Or. Farber

6:30 m PARTY AT DAYS INN (DETAILS WILL BE ANNQUNCED LATER)



PROGRAM SCHEDULE
TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM
1984 SESSION 9

WEEK 5

TECHNICAL PRINCIPLES

MONDAY
March 12

TUESDAY
March 13

WEDNESDAY
March 14

THURSDAY

March 15
to

March 17

0830-1130

1130

1330-1630

1630

0830-1130

1330~1630

EVENING

0830-0930

1000~1130

1330-1630

3-DAY FIELD TRIP

LECTURE:

BANK RUN

LECTURE:

SHCPPING RUN

LECTURE;

LABORATORY:

MOVIE RUN

LECTURE;

LECTURE::

GRQUP PROJECTS

Geothermal Energy
Dr, Marshall Reed
Berkeley Group Inc,

Geothermal Energy (continued)
Dr. Marshai! Reed
Berkeley Group Inc.

Analysis of Flat Plate Collectors
Dr. Bush

Flat Plate Collector Performance
Dr. Pagano

Analysis of Laboratory Data
Dr. Pagano

Principles of Fluld Flow
Mr. Laketek

Detalls of the fleid trip are
glven overleaf



FIELD TRIP: BROCKSY | LLE~CLEARWATER~ORLANDO

We will leave Galnesvi!le on Thursday morning and fravel approximately 100 miles (160
kilaneters) southwest to Brooksville where we will visit a fuel alcohol plant. This plant,
operated by Biochamical Energy Limited, produces about one milllon gallons of anhydrous ethano! a
year fram molasses. Fram Brooksville, we will travel to Clearwater, stopping for lunch on the
way. In Clearwater, we will visit the Clearwater Times bullding whlch Incorporates several
Interesting energy conserving features, as well as a large solar hot water sy tam and a 30-
kilowatt Darrlieus wind machine. Following this visit we will travel approximately 100 miles (160
kKilameters) to the (rlando area where we will spend the nights of Thursday and Frlday at the
Qual ity Inn Motel,

On Friday #e will have the opportunity to visit Disney World's Magic Kingdam,

On Saturday we will visit the Experimental Prototype Community of Tamorrow (EPCOT) Center
which encanpasses Future World and World Showcase. Future World contains several Interesting
exhibits, Including the Universe of Energy, the World of Motion and The Land. In the World
Showcase there are pavilions of a nunber of nations of the world. Typlcal restaurants and stores
are avallable in many of the paviiions,

SCHEDULE:
THURSDAY 0815 Leave Days !nn
March 15 1000~1100 Visit Fuel Alcohol Plant
1430-1530 Vislit Clearwater Times Bullding
1800 Arrive at Quality Inn Motel
FRIDAY 0815 Leave Qual ity Inn
March 16 0900-2200 Vislt the Maglic Klngdom
2230 Arrive at Quality Inn
SATURDAY 0815 Check out of Quallity Inn
March |7 PLEASE TAKE ALL LUGGAGE TO
VANS AND LEAVE KEYS IN ROOMS,
0900-1800 Visit EPCOT Center
1800 Leave (rlando Area
2100 Arrive at Days Inn, Galnesville
CONTACTS :

Ron Buening - 813-785-8844
Biochemical Energy Limited

Gary Wilson - 813-461-7575
Clearwater Times

Qual ity Inn Motel ~ 305-351-1600
7600 International Drive, Orlandoc
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PROGRAM SCHEDULE
TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM
1984 SESSION 9 WEEK 6

BASIC PRINCIPLES

MONDAY 0830-1130 LECTURE; Biamass Energy Conversion: Blochemlical

March 19 Options
Dre Jo T. Mulllins

Department of Botany

1130 BANK RUN
1330-1400 SEMINAR: Solar Refrigeration
Mr. Daga
1400-1630 LECTURE: Anaerobic Digestion and Blogas Technology
Dr. Bush
1630 SHOPPING RUN
TUESDAY 0830-1130 LECTURE: Assessing the Hydro Resource
March 20 Dr. Bent A. Christensen
Oepartment of Civil Englnsering
1330-1630 GROUP PRQJECTS
WEDNESDAY ALL DAY FIELD TRIP: Assessing the Hydro Resource
March 21 Dr. Christensen
We will visit the hydraulics lab on campus
from 0830 to 1030. Following this visit, we
will travel approximately one.hour to the
Suwannee River at Fanning Springs and spend
the afternoon measuring the flow of the
river. Please bring your own picnic lunch
and drirks with you as thore are no
convenient restaurants or shopping
facilities in the area. Ice for cold drinks
wlll be available in the vans.
THURSDAY 0830-1130 LECTURE: Blanass Gas!fication
March 22 DOr. Pagano
1330-1630 LECTURE: Blanass Gasliflcation
Dr. K. Eoff, Deparfment of Geograpay
FRIDAY ALL DAY FIELD TRIP: Florlda Solar Energy Center
March 23 Cape Canaveral, Florida

Detalls of thls flald trip are given
over leaf.
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FIELD TRIP: FLORIDA SOLAR ENEREY CENTER

In the course of this fleld trip, we will visit the Florida Solar Energy Center, an entity
within the State University System of Florida, dedicated to research and develoment, to
educational information services and to other develommental and demonstration acTivies related
To s~lar energy. Among the facilities we wili be Tnspecting are In all=-electric residence
equipped with a photovoltaic system, a solar -powered |Ithiun bramide-water air conditloning
system, a passive heating and coollng test facllity, several collector testing systems and a
amall wind turbine. While in the Cape Canaveral area, we will have the opportunity to visit the
Kennedy Space Center where an optional 2-hour bus tour will be avallable at a charge of $4.00 per
person. A museun, wnich houses an interesting collection highlighting the United States!
achlevements in the exploration of space, Is located at the space center and may be visited free
of charge. We will leave Galnesville, early in the morning and travei a total of approximately
350 mlles (600 kilometers) before returning hame laTte in the evening, making this a long but
Interesting and enjuyanle day.

SCHEDULE
Merport
Jactsmarie Bouch
0530 Leave Days Inn
ﬂE?E&" : 0930 Arrive at the Kennedy Space Center
. \s-’ , ' ‘sn'u-:;:g:n 1000 Optlional Bus Tour
X "‘.u G G;Eﬁ; 'lo\Gﬁg““‘ Lunch Avalleble at the Space Center
T :\}/ '-\D“,o,,. Besch 1200 Leave Space Center
4 PG aY v 1330 Arrive at Florida Solar Energy Center
Dunndo ’ \ b Ry ‘WTEEE?“'"‘ 1700 Leave Florida Solar Energy Center
/9) Gy s bt 2030 Peturn at Days !nn
He v
7 onkf,& g’r %
V“";g ) ,a\'\‘. A\ CONTACT: Dr. Subrato Chandra
T pu%m:\g\“ ‘:@ 30 swomnt. L Florlida Solar Energy Center
mmnmkvy*]qg$.§;:ﬂx“""t§f AN : Cape Canaveral, Florida
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PROGRAM SCHEDULE

TRAINING IN ALTERNATIVE ENERGY TECHNCLOGIES PROGRAM

1984 SESSION 9 WEEK 7

PRINCIPLES OF SCCIO-ECONQMIC ANALYSIS

MONDAY
March 26

TUESDAY
March 27

WEDNESDAY
March 28

THURSDAY
March 29

FRIDAY
Harch 30

0830-1130

1130

1330-1630

1630

0830-1130

1330-1630

0830~-1130

1330-1630

0830-1130

1330-1630

0830-1130
and
1330-1630

FRiOAY EVENING:

LECTURE : Institutional Analysis
Or. Kiker
BANK RUN
LECTURE: Soclal Analysis
Dr. Kiker
SHCPPING RUN
LECTURE: Energy Analysis of Alternative
Energy Technologles: Concepts
Dr. Kiker
LECTURE : Energy Analysis of Alternative
Energy Technologies: Methods and Cases
Dr. Kiker
LECTURE: Econamic and Financlal Analysls:
Concepts
Dr. Kiker

GROUP PROJECTS

LECTURE: Econamnlc and Financial Analysls:
Concepts
Dr. Kiker
LECTURE: Econamlc and Financlal Analysis
Appllcatlions and Cases
Or. Kiker
LECTURE: Hydroelectric Systems

Mr. Howard Mayo, Jr.
Al lls-Chalmers Corporation

TAET PARTY - DETAILS WLL BE ANNCUNCED LATER



PROGRAM SCHEDULE
TRAINING IN ALTERNATIVE ENERGY TECHNQL(GIES PROGRAM

1984 SESSION 9

WEEK 8

ALTERNATIVE ENERGY SYSTEMS

MONDAY
April 2

TUESDAY
April 3

WEDNESDAY
April 4

THURSDAY
April 5

FRIDAY
Aprii 6

0830-1130
1130
1330-1630
1630
0830~1130
and
1330-1630
0830~1130
and
1330-1630
0830-1130
1330-1630
0830-1130
and
1330-1630

LECTURE:

BANK RUN

LECTURE:

SHCPPING RUN

LECTURE:

LECTURE:

LABCORATORY:

GROUP PRQJECTS

LECTURE:

Solar Thermal Systems
&'. Bush

PY Systems: The Photovoltalc Process
Willlam Bifano
NASA-Lewis Research Center
Cleveland, Chio

PV Systems: Appllications and
Fleld Demonstration
Willtam Bifano

PV Systems: System Deslign
and installation
Richard DeLcmbar d
NASA-Lewis Research Center

Photovoltalc Systems
Mr, Laketek

Thermamechanical Systems

Low Temperature - Difference Technologles
Mr. Ben Dambly
Js« Hllbert Anderson Company
York, Pennsylvania



TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM

1984 SESSION 9

WEEK 9

ALTERNATIVE ENERGY SYSTEMS

MONDAY
April 9

TUESDAY
April 10

WEDNESDAY
April 11

THURSDAY
April 12

FRIDAY
April 13

0815-1130

1130

1330-1630

1630

0830~1130
and
1330~1630

0830-1130

1330-1630

0830-1130

1330-1630

0815-1700

FI1ELD TRIP:

BANK RUN

GROUP PROJECTS:

SHCGPPING RUN

LECTURE:

LECTURE:

DEMONSTRATI ON:

LECTURE:

LABORATORY:

FIELD TRIP:

Visit to US Solar Corporation
In Hampton, Florida, a manufacturer of
flat plate collectors,

Refrigeration Technology
Or. Farber

Alcohol Production Processes
Or. JoT. Mulllns

Refrigeration Systems
Or. Pagano
Concentre*!.y Solar Systems
Dr. Pagano and Dr. Bush
Air Heaters and Rock Bed Thermal

Storage Systems
Or. Pagano

Blanass Technologies In tha Ccala and
Orlando area

Detalls of this field trip are given overleaf,



FIELD TRIP: (QCALA AND ORLANDO, FLORIDA

We will travel fram Galnesville to (cala to inspect a charcoalmaking factory operated by
Husky Industries. At this factory, charc.al is produced fram wood wastes In a Herreshoff
multiple hearth furnace and briquetted at the rate of 50 tons per day. Fran Qcala we will
travael to the (rlando area stopping for lunch on the way. We will then Inspect a research
project deallng with water hyacinths and other freshwater aquatic plants, These plants are bairqg
studied as potentlial means of simultaneously producing blamass and purifying agricultural
runoff,

SCHEDULE:

Friday 0815 Leave Days Inn

April 13 0900-1030 Inspection of the Charcoal Plant
1030-1330 Travel to Orlando, with lunch stop on the way
1330-1500 Inspection of Aquatic Bianass Research Project
1700 Return ai Days Inn

CONTACTS:

Mr. Dan Swearinger
Hisky Industries
Ccala, Florida
Phone: 94~732-0005

Dre Ko i'. Reddy
Zellwood Experimentation Station
Sanfc:d AREC

Phone: 305-322-4134



PROGRAM SCHEDULE

TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM

1984 SESSICN 9 WEEK 10

ALTERNATIVE ENERGY SYSTEMS

MONDAY
April 16

TUESDAY
April 17

WEDNESDAY
April 18

THIRSDAY
April 19

FRIDAY
April 20

0830-1130

1130

1330-1630

1630

0830-1130
and
1330-1630

0830-0900

0900~1630

0830-1130

1330-1630

0830-1130
and
1330-1630

6:30mm

LECTURE: Wind Energy Systems
Leonar d Laketek

BANY RUN
LECTURE : Wind Energy Systems (cont!nued)
Leonard Laketek
SHCPPING RUN
LECTURE: Thermamechanical Systems
Or. Farber
SEMINAR: Land Use Patterns in Fuel Wood Production

Mr. Abdel Salaam
GROUP PROJECTS:
LECTURE: Engine Performance of Blofuels
Or. Lawrance Shaw
LABORATORY:  Hydropower and Wind Power

Leonard Laketek

LECTURE: Energy Conssrvation
Or. Skip Ingley

PARTY AT DAYS INN (Detalls will be announced later)



PROGRAM SCHEDULE

TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM

1984 SESSION 9 WEEK 11

NOTE THAT THE LECTURE ON TUESDAY IS IN THE BASEMENT OF THE REITZ UNION 3UILDING

MONDAY
April 23

TUESDAY
April 24

WEDNESDAY
Aprit 25

THURSDAY
April 26

FRI DAY
April 27

083C-1130

1130

1330-1630

1630

0830-1130
and
1330-1630

ALL DAY
0830-0945

1015-1130

1330-1445

1500-1630

0830-1130
and
1330-1630

0830-1130
and
1330-1630

LECTURE : Econamic and Soclal Analysis:
Case Studles
Dr. Kiker
BANK RUN
LECTURE: Econamic and Soclal Analysis (Continued)
Dr. Kiker
SHOPPING RUN
LECTURE: Econamic and Social Analysis:

Case Studies
Dr. Kiker, Roam B73 Reitz Union

INTEGRATED FARM SYSTEMS
LECTURE: Anaerobic Digestion
Dr. R. Nordstedt

LECTURE: Integrated Microalgae Systems
Or. E. Lincoln

LECTURE : Harvesting, Processing, and Digestion
of Aquatic Biamass
Dr. L. Bagnall

TQUR Farm Systems at EREP

LECTURE: Gasifler Technology: Fabrication,

Instal!ation, Operation, and Maintenance
Mr. R. Hargrave

GROUP PROJECTS



PROGRAM SCHEDULE

TRAINING IN ALTERNATIVE ENERGY TECHNOLOG!ES PROGRAM

1984 SESSION 9 WEEK 12

NOTE THAT THE LECTURE ON WEDNESDAY IS IN THE REITZ UNIQN

MONDAY
April 30

TUESDAY
May 1

WEDNESDAY
May 2

THURSDAY
May 3

FRI DAY
May 4

0830-~1130

1130

13301630

1630

0830-1130
and
1330-1630

0830-1000
Roam 355
Reitz Union

1030~-1130

1330-1630

0830-1130

1330~1630

0830-0900

0900-1130

1130

1330-1630

6:30 pm

LECTURE: Alternative Food Processing Technologies
« R, Bates ’

BANK RUN

LECTURE:: Solar Grain Drying

Dr. Khe VYan Chau

SHCPPING RUN
LECTURE: Energy Conversion
Or. Farber
SEMINAR: Evaluation of Wind and Solar Energy:
The Case ot Senegal
Mr. Bocar Sada Sy
Fleld trip Preview
Dr. Bush
LECTURE : End-Use Matching and Renewable Energy Costs
Dr. Bush
LECTURE : Wind Powered Water Pumping
Mr. Laketek
LECTURE:; Energy Converslion (Continued)
Dr, Farber
SEMINAR: The Design of a Portable Solar Dryer

Mr. Audace Ndayizeye
GRCUP PROJECTS
BANK RUN
GROUP PROJECTS

INTERNATI ONAL DINNER PARTY AT THE TREEO CENTER
Pick up at Days Inn will be at 6:15 m



TRAMNING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM
1984 SESSION 9 WEEK 13

WESTERN FIELD TRIP

SUNDAY 0530 Pickup at Days Inn

May 6 0700 Leave Gainesville for Atiznta on EA 104
0925 Leave Atiznta for Los Angeles on EA 81
1107 Arrive Los Angeles

Drive to El Centro
Route: 1-405 to Laguna Beach, US1
to 1~5, 1-805, 1-8 to EI Centro [216 Miles)

Stay: Holiday Inn
1455 (cotlilo Drive, El Centro

MONDAY 0800 Leave Hollday inn

May 7 0900 Arrive Magwa Geothermal Plant
1030 Depart
1100 Arrive Imperial Hydro Plant
1230 Depart
1300 Lunch in EI Centro

Orive to San Bernadino
Route: USB6, 1-10 [163 miles]

itay: San Bernadino Hilton
| =10 at Waterman Avenue

TUESDAY i 0830 Leave hotel
May 8 0930 Arrive Hesperia PV Piant
1100 Depart
1200 Lunch In Barstow
1300 Arrive Solar One
1500 Depart

Drive to Bakersfleld
Route: US58 [121 milesl

Stay: Hliton Inn
3535 Rosedale Highway

CONTINUED OVERLEAF



WEDNESDAY 0830 Leave hotel
May 9 Orive to San Luls Gbispo
Route: USS58 (123 miles]
1200 Lunch
1300 Orive to San Francisco

Route: US1, [223 miles}

Stay: Ramada Inn
Flisherman's Wharf
590 Bay Street

THURSDAY 0800 Plickup at hotel
May 10 1100 Arrive Geysers Geothermal
Return to Ramada Inn

FRIDAY 0800 Pickup at hotel

May 11 Visit Solano Wind Turbine
Lunch In Pleasanton
Vislt Altamont Pass Wind Farm

SATURDAY No scheduled activities

May 12

Sunday 0645 Leave hotel

May 13 0830 Leave San Francisco for Atlanta on EA 70
1600 Arrive Atlanta
1655 Leave Atlanta for Galnesv!!le on EA 101

1840 Arrive Galresville



TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM

1984 SESSION 9 WEEK 14

GROUP PROJECTS

MONDAY
May 14

TUESDAY
May 15

WEDNESDAY
May 16

THURSDAY
May 17

FRIDAY
May 18

0830-1130

1130

1330-1630

1630

ALL DAY

ALL DAY

ALL DAY

0830-0900

0900-1130

and
13301630

GROUP PROJECTS
BANK RUN
GROUP PROJECTS

SHOPPING RUN

GROUP PROJECTS

GROUP PROJECTS

GROUP PROJECTS

Schedul Ing of Group Project Presentations
Dr. Bush

GRCUP PROJECTS



TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM

1984 SESSICN 9

WEEK 15

CONCLUDING WEEK
GROUP PROJECT PRESENTAT!ONS

MONDAY
May 21

0830-0915

0915-1000

1030-1115

1130 BANK RUN

1330-1415

1415-1500

1530-1615

TUESDAY 0830-0915 SEMINAR
May 22

0915-1000

1030-1115

GROUP PROJECT PRESENTATI ONS

Gasiflcation Technology
Mr., Ednond Zowulu, et.al

Blogas Project
Mr, Melvin Smith, et.al

Energy Use In Thalland
Mr. Songkeat Limsirl

Low Grade Heat
Mr. Lalit Shingal

Solar Radlation Measurement
Mr. Caman and Mr. Namprakal

Lime Battery Project
Mr. Qnar Sat!ah

a) Solar Energy Research & Development
at Projects Development Institute
(PRODA), Enugu, Nlgerla

b} Time Zone Characteristics of
Continental Africa

Mr. Chukwubueze Odunukwe
GROUP PROJECTS PRESENTATI ONS

Photovoltalc Project
Mr. Audace Ndaylzeye, et.al.

Solar Ovens
Mr. Onar Sallah, et,al,



WEDNESDAY
May 23

THIRSDAY
May 24

FRIDAY
May 25

1330-1415
1415-1500
1530-1615
0830-1000
1030-1130
1330-1500
0830

6:00 pm
ALL DAY

Ammonia-Water Refrigeration
Mr. Bocar Sy

Wind Data Analysis
Mr. Shalabl Shelbya

Solar Drying
Mr. Chukwubueze Odunukwe
and Mr. Dagoberto Vega Aragon

Fleld Trip Review
Or, Bush

Summary Discussion
Dr. Farber

Course Evaluation

GROUP DISCUSSION
"The Role of the Renewable Sources of
Energy In National Energy Planning®

Each participant is Invited to make a brief
statement on the above topic with reference
to his or her hame country. It Is
suggested that the format of the statement
be the followling:
a. Energy Problems, Prospects and Pollcy
b. Natlional Energy Plan
C. The Pole of Renewable Sources of
Energy
Anyone who wishes to camment on the
presentations or engage in informal
discusslon Is encouraged to do so, Where
there is more than one participant from a
paticular country, each participant may
choose to make a Individual praesentation,
or, alternatively, a spokesman may make a
single presentation on behalf of the group.

BANQUET AND AWARDS CEREMONIES
HILTON HOTEL
Pick up at 5:30 pm.

No Scheduled Activities

HAYE A SAFE AND PLEASANT JOURNEY HOME!
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Appendix 2, Selected Material from the 1981 Program Evaluation

A. INTRODUCTION

The purpose of this reporgkis to present our evaluation of the Training
in Alternative Energy Technologies (TAET) Program at the University of
Florida. While the evaluation concerns a wide range of questions, it
focuses on two basic areas:

To what extent has the program been successful in delivering train-
ing that is responsive to the needs of the LDC participants?

* To what extent has the University of Florida been in coupliance
with the cooperative agreement with USAID?

The findings in this report are based on intensive interviews with TAET
participants, faculty and administrators, a review of course materials,
and examination of the course outline. 1In addition, our findings reflect
the review team's experience and background in the areas of economic de-
velopment, alternative energy technology, and education.

Your contract specified that our report should include an analysis of the
following:

® The attitudes and perceptions of past and current participants.

A program review that considered objectives, curriculum, faculty,
administration, participant life and University oversight.

Costs associated with the TAET Program.
University of Florida compliance with the cooperative agreement,
Review of the 1980 AID Management Review Team's report.

The relevance of the TAET Program to the needs and interests of
the LDC participants.

Compliance with these specific contract requirements produced a series
of reports that all focus on essentially the same issues and come to sim-
ilar conclusions. In order to avoid possible redundancy in the body of

this report, we have therefore put the detailed analyses required by the
contract into a series of appendices.

B. GENERAL FINDINGS

1. Overall Evaluation

While we believe that substantial changes in many aspects of the TAET
Program at the University of Flerida are warranted, we find that the pro-
gram makes a useful contribution to the understanding and utilization of
a number (but not all) alternative energy technologies of importance in
the range of d:veloping countries from which the participants come. The

An Evaluation of the University of Florida Training Program in Alternative
Energy T2chnology, prepared for UCAID by Arthur D Little, Inc, Contract
No. AID/SOD/PDC-C-0390, August 7, 1981.



program operates in compliance with contract requirements and within cost
parameters that are consistent with USAID guidelines and is taught for

the most part with skill and enthusiasm. Participants generally express
satisfaction and many of them are attempting to apply their technological
training to projects in their own countries. While this report does not
spare the program from criticism and makes a number of suggestions for
improvement, we recommend that it be continued at the University of Florida.

With respect to the requirement of our contract that we "recommend whether
introducing contract competition for the continuation of this program will
result in an improvement of the type and quality of training", we are of

the opinion that it will be more cost-effective at this time to make such
improvements through moving toward adopting the recommendations of this

report and that seeking competitive offers -should be held in abeyance un- -
til sufficient time has gone by to provide a basis for observing the re-

sponse of the University and TAET management. This recommendation obviates

the need for meeting the related requirement of our contract that we "in-

dicate other academic institutions that might offer all or part of this

training under AID financing'; although we are in a position to do so on
request.

2. Participant Opinions

In general the participants whom we interviewed at the University during
the final week of Program III expressed satisfaction with the course and
stated that it is a worthwhile undertaking. Special importance was at-

tributed by the participants ‘to the. dedication and enthusiasm of the TAET
teaching and support staffs.

On the other hand participants were critical of various aspects of the
program. The most significant of these criticisms, in our opinion, are:

* That 2xcessive attention is given to small-scale solar thermal tech-
nologies leading to relatively limited emphasis on wind, biomass.
and small-scale hydro technologies which are of particular interest
in many LDCs;

That insufficient emphasis is given to overall applications analy-

sis, including socio-economic evaluations of systems relevant to
LDC needs;

That there is a lack of emphasis on reviewing the overall status of
the technology including commercial aveailability in the U.S. and
elsewhere of systems, components, and special materials;

That there is inadequate preparation of guest speakers and a gen-
eral lack of experience in the LDCs and with LDC energy problems
on the part of TAET staff other than the Program Director;

That there is need for more laboratory equipment, covering a
broader range of technologies;

That the selection of site visits could be improved, especially by

including a wider exposure to successfully operating systems of
relevance to LDCs.

Arthur D Little Inc



We also interviewed ten former participants through telephone conversa-
tions. These former participants had opinions which were very similar to
those of participants in Program IIT.

3. Program Review

* Goals and Objectives

There appears to be a lack of full consensus between USAID and the
University of Florida about the goals and objectives of the TAET
Program. This lack of fully agreed upon goals and objectives com-
plicates the tasks of conducting and of evaluating the success of
the course. ’

* Curriculum

Solar thermal technology plays a predominant role in the TAET Pro-
gram. Exposure to a number of non-solar thermal technologies is
incomplete, spasmodic, and often provided by outside lecturers with
little awareness of participant interests or needs. There is bias
towards small-scale rural applications to the point where discus-
sions related to technologies that could more significantly affect
a country's energy balance are not covered adequately.

The strong focus on technology tends to.limit discussions of im-
portant socio-economic_factors associated with the implementation
of alternative energy technologies. Of particular concern is the
fact that most discussions of socio-economic issues are presented
by guest lecturers and are not integrated into the technology dis-
cussions.

Laboratory work could be improved by greater emphasis on evaluating
a broader range of commercially ready systems in alternative con-
figurations or those using competing equipment or technologies.

The field trips are considered an important program activity by the
participants and several sites displaying operational equipment to
advantage are visited as part of the program. A number of the dem-
onstration systems visited, however, were non-operational or, in
Some cases, not particularly relevant to the needs of the develop-
ing countries. The field trip schedule should be reviewed and modi-
fied to expose Participants to a larger number of successful systems
employing a brosder range of commercially available technologies of
specific interest in the developing countries.

Faculty

Our overall impression of the faculty is that it lacks the back-
ground to cover material outside the area of solar-thermal technol-
ogy. The primary experience of all of the tenured and non-tenured
TAET faculty is technological with the result that socio-economic
areas recelve limited attention.

The new faculty proposed to date do not appear to be in a position
to deal effectively with the above issues.

Arthur D Little Inc



Guest speakers are a concemn because of the uneven focus and struc-
ture of their presentations and because of their very significant
role in the TAET Program. In particular, it appears that many guest
lecturers are not prepared to address subject areas relevant to
participant needs.

Teaching loads for the TAET faculty seem low by comparison with
those in other academic institutions and with those in traditional
teaching environments. The TAET administration defends the rela-
tively light formal teaching loads because faculty are expected to
spend a large number of non-classroom hours with the participants.
Because of the time frame’ in which we performed our evaluation, we
were unablu to fully evaluate this issue,

Teaching Materials

Our general impression is that there is room for improvement in the
quality and assortment of teaching material provided to the partici-
pants. Handout materials are not well organized and do not include
the wealth of material that is available and is directly relevant to
LDC problems in this field.

Administrative Staff

Two areas of the administrative structure are of some concern.
There do not appear to be clearly defined lines of responsibility
within the administrative staff, a condition which can lead to in-
efficient use of resources. Partly as a consequence, there is an
apparent excess of administrative personnel.

Participant Selection and Life

The TAET Program has some difficulties in dealing with the hetero-
geneity of its participants. This is a problem, common to similar

programs, which probably can be mitigated by careful planning of
the curriculum.

Many participants reported that they felt isoiated from the Univer-
sity and the people of Gainesville, a condition that would be diffi-
cult to ameliorate because of limitations imposed by the physical
location of available facilities. It can be argued that there are
compensating advantages.

University Advisorv Committee

All but one member of the University Advisory Committee have pri-
marily technological backgrounds. As a result, the Committee as
now constituted may not be well positioned to advise the TAET uwan-
agement on the range of non-technical issues which may be important
factors in evolving a broader-based course responsive to LDC needs.
It is also not clear that the Advisory Committee has to date played
an active role in critical evaluation of the program.

Arthur D Little Inc



4. Compliance With the Cooperative Agreement

The University of Florida is in compliance with the terms of the coopera-
tive agreement and a program of the type belng offered is clearly within
its scope. The few minor departures from literal requirements appear to
flow primarily from ambiguity or differences in interpretation.

5. Program Costs

Per participant, monthly costs appear to be within USAID cost guidelines.
There are, however, a number of areas where cost control measures could
be considered with possible savings up to $100,000 a year.

6. Review of 1980 AID Management Review Réport

Many of the issues raised in the 1980 AID Management Review Report ("Site
Assessment') of the TAET Program remain as issues of concern to the

Acthur D. Little evaluation team. Specifically these "carryover" issues
are:

The extent of emphasis on solar thermal technology,

Inadequate attention to non-technology areas; e.g., economics,
Organization and content of course reading materials,
Background and LDC experience of the faculty,

Uneven quality of guest speakers, and

Size of administrative staff.

7. Relevance of the TAET Program to Developing Country Needs

There are questions meriting consideration aboui the TAET Program's rela-
vance to developing country needs as representad by participants:

® Does the course contribute to the capability of technically oriented
decision-makers to identify which technologies merit R&D to adapt
them for use and manufacture in~-country?

Doas the course provide planners with an approach for determining
which Renewable Energy Resources (RER) systems merit consideration
for widespread use?

Does the course sufficiently expose the participants to equipment
status and development on a worldwide basis so as to discourage

excessive duplication of effort.

Is the relative emphasis among technology options appropriate?

Arthur D Little Inc



C. RECOMMENDATIONS

1. Program Objectives

One of the difficulties encountered in evaluating the TAET course is that,
despite the general language about goals and objectives which appears in
the cooperative agreement (see Appendix IV), it is not entirely clear
what the objectives of the course in fact are and how these'objectives
address major issues of interest to USAID and the LDCs.

Future efforts to improve and modify the TAET course should therefore be
carried out against a background of renegotiated and explicit overall
goals and objectives which have been mutually agreed upon by TAET manage-
ment and USAID. If this is done, course activities can be measured in
terms of how they contribute to meeting such objectives and goals. Cor-

rective action can then be taken as appropriate. We give, below, examples
of what such a statement might cover.

a. Issues To Be Addressed

The TAET course should address specific issues which are common to many
LDCs and be aligned with the overall policy directions of USAID's energy
development programs.

Major issues include the following:

® Technical Capability

In many LDCs there is a lack of analytical and experimental capa-
bility relative to RER systems. This deficiency manifests itself

in poorly conceived R&D projects which are often not well implemented.
Such poorly executed projects often take up most of the scarce R&D
resources available to these countries, with obvious negative im-
plications. It is this aspect of LDC needs which has been empha-
sized by Dr. Farber in describing the benefits of the TAET Program.

Technical Awareness

It is very difficult for technical and management staff in LDCs to
maintain adequate cognizance of developments in the industrialized
nations, including the United States. As a result, many decisions
to undertake R&D projects, develop energy policies, etc., are made
without knowing all the technology options available. This results
in extensive duplication of effort, large amounts of time being lost
in project formulation, and many potentially useful activities not
being initiated at all.

Application Opportunities and Economics

In many LDCs there is only very limited understanding of the issues
affecting the use of systems (capacity factors, operation and main-
tenance requirements, etc.) and the resultant system economics. Ex-
perience in LDCs indicates that even highly-skilled technical people

ArthurDLittle.lnc,



will undertake programs in high technology systems (for example,
solar thermal power) with only a vague notion of how much they are
likely to cost or their potential use.

As a result, much of the research, development, and demonstration
activity in LDCs is inappropriate since even technical success does

not lead to useful output.

National Impact

It is possible for systems to be technically successful and have
acceptable cost while still being of minimal utility to a country
due to a limited number of applications.

Conversely, the benefits of implementing RER systems can include
increased employment opportunities, decreased foreign exchange
drains, and rural development. These benefits would not normally
be quantified in the evaluation of individual systems, but could be
critical in determining the overall merits of the technology on a
national basis.

Most participants in RER development in LDCs are not inclined by

training to consider the full range of national impacts when con-
sidering different technology research and development programs.

Again, this tends to result in poor evaluations of technology op-
tions and subsequent poor use of resources.

b. Course Objectives

The overall objective of an RER course funded by USAID should be to pro-
vide training to participants in RER development which will help them
make better decisions in allocating scarce manpcwer and financial re-
sources for R&D, implementation, and commercialization activities.

An effort to achieve this overall objective should address the specific
issues referred to previously. As such, it is suggested that the course
have the following mutually supporting objectives:

Objective 1

To instruct technically-oriented LDC participants on the analysis
and operation of applicable technology options.

Objective_z

To provide participants with up-to-date information on technology
status in the U.S. (and elsewhere) and to identify potential sources
of goods and services which individual LDCs might contact to assist
in their R&D and implementation activities.

Arthur D Little Inc



® Objective 3

omic performance of systems when serving both small and larger
scale applications identified as being of importance in LDCs.

GCbjective 4

To outline the methodologies by which the overall nartional impacts
of RER systems can be assessed and, thereby, provide the required
information for allocating manpower and financial resources.

Only the first of these objectives is now addressed in any detail within
the course and then primarily for solar thermal technologies. Limited
attertion is also given co Objectives 2 and 3 although not on any con-
sistent basis between technologies.

At present very little attention is given to Objective 4 which may well
be the single most important objective of a program aimed at furthering
USAID's policy of assisting LDCs to become more energy self-sufficient.

2. Academic Changes

The evaluation team believes that the effectiveness of the TAET course
could be ii.proved if significant modifications were made in subject matter
emphasis. The recommei dations made reflect the opinions of the evaluation
team that meeting the course objectives stated above requires a broader
overview of the technical/economic implications of RER development than

is now the case. Specific recommendations relative to academic changes
are divided into two areas:

° Changes in course content and emphasis to better meet overall ob-
jectives, and

Changes in composition of teaching staff (including guest lecturers)
required to effectively implement the recommended course modifica~-

consistent presentation of technology alternatives and an over-emphasis
on engineering detail at the expense of applications analysis (including
the full range of socio-economic factors involved in such an analvsis),
Although progress has been made in this area, additional efforts should
be made to give the course better balance, Appendix X presents a pre-
liminary outline of how a revised course might be structured to meet

these criteria. Specific recommendations consistent with the suggested
course outline include:

Give more attention to wind, small-scale hydro, and biomass systems
with particular emphasis on their application in LDCs. These tech~
nologies were consistently referred to by participants as being of
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particular relevance in their countries and as having been treated
ineffectually in the course.

Provide participants with an overview of relevant activities in

the United States (and elsewhere), including the commercial status
and availability of equipment. This would tend to stimulate future
contacts between LDC interests and U.S. manufacturers, thereby serv-
ing a number of general foreign policy objectives. It might help
LDCs reduce costly duplication of effort in system development and
better ensure that their efforts are preferentially directed to
areas where they can efficiently add to the value of systems.

F
Review the cost structure of different equipment options now avail-
able and study approaches to estimating the costs of equipment and
‘systems. Particular emphasis should be given to how the cost of
systems divides among purchased materials, special processing, manu-
facturing, distribution, installation, and uvperation. This will
help participants better evaluate system options and identify those

systems which can most economically be manufactured and used in
their countries.

Show how the economic performance characteristics of all systems
should be evaluated, based on both present and projected cost struc-
tures. Approaches for comparing the economics of systems with both
conventional and non-conventional options- should be outlined. This
evaluation process should be integrated within the discussion of
each technology and should not be relegated as a special (almost

irrelevant) subject to be addressed by a guest lecturer as is now
the case.

Present and involve participants in the analysis of case studies of
how such systems have been and could be used within LDCs. These
studies should include the technical analysis, design constraints,
installation issues, operating experience review, and economic
evaluations. Such case studies would provide participants with a

better perspective on all the f(ssues associated with the RER option
under consideration.

Discuss the numerous socio-economic issues relevant to LDCs which
are associated with each technology option. hese issues include
the requirements for local manufacture, utility interface problems
(for electric power systems), impacts on foreign exchange due to

reduced oil imports, and installation and organization and manage-
ment infrastructure requircments.

In response to the comments of the first review team, which made sugges-
tions similar to those just presented, TAET course management made certain
course modifications. These included the use of University of Florida
guest lecturers to address biomass and wind power technologies and short
seminars on methods of economic evaluation. In our view, these measures
are not sufficlent. Specifically we believe strongly that the socio-
economic issues should be an integral part of the discussion of each
technology option and that these important issues cannot be effectively
trecated by short-term guest lecturers.
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Also, the design of course content in each technology must be done by

TAET personnel if this content is to address adequately the rather special
needs of the LDC participants. This does not preclude the use of guest
lecturers. It would ensure that such lecturers, when properly prepared,

are addressing issues pertinent to and integral with overall course ob-
jectives.

b. Teaching Staff Requirements

Presently the staff is intellectually dominated by Dr. Farber, who has
many years of experience in solar thermal technologies and is a well-known
expert in this field. The other TAET staff members also have a solar
thermal technology orientation.: Two new statf slated to teach in Program
IV have very limited experience in RER and are also from primarily tech-
nological backgrounds. In shiort, it does not appear to us that the pres-

ent staff mix can effectively undertake the recommended course content
modifications.

We therefore recommend that the TAET course teaching staff be modified
so that ir includes:

® One or more staff members with an in-depth knowledge of important
non-thermal RER technologies such as biomass (with particular em-
phasis in LDC applications) and wind energy utilization.

® Individuals with an overall technology-evaluation orientation in-

cluding economic analysis and national socio-economic assessments,

A further recommendation is that staff with these backgrounds should also
have experience in the LDCs. Most of the participants noted that the
staff has not had LDC experience and that his was evident from their
course presentations.

It appears, therefore, that in order to glve the appropriate re-direction
a new senior staff person is required, a person who has a broad view of
technologies and their application in the LDCs. This should be accom-
panied by a review of the backgrounds of present and new staff members

to determine whether other changes are needed.

3. Administrative Changpes

The recommendations in this subsection on administration are aimed at
the following goals:

Reducing the administrative costs associated with the TAET Program

* Increasing the breadth of academic input into the program

* Clarifying lines of responsibility and increasing the amount of

delegation of authority and responsibility

We believe that the TAET Program could run efficiencly and effectively

with an administrative staff performing the following broadly outlined
duczies:

Arthur D Little Inc



Program Director This individual would be totally re-
sponsible for the TAET Program. It
would be a full-time position in which
the person managed both the academic
and administrative affairs of the TAET
Program. The person in this position
should be a fully-qualified academic
‘with wide experience in the full range
é@ topics to be covered in the program.

Program Administrator Th\s is a full-time position in which
hg\gndividual would be responsible for
he \cademic and fiscal administration
f th\ TAET Program. Duties would in-
lude \rogram scheduling, cost plan-
ing an\ control, interfacing with
aculty,\ordering books and coordin-
ting hanMouts of teaching material.

Participant Affairs _his ig a pil-time position with the

Ccordinator individual having responsibility for
those activities which have direct in-
terface with participants; i.e., hous-
ing, transportation, admissions, in-
surance, sociagl activities.

Budget Clerk This is a full-time position with the
individual having responsibility for
maintaining the TART Program financial

records.
Secretary Full-time, general secretarial functions.
Word Processor Cperator Full-time, general secretary and word

processor operator.

Figure 1 shows this streamlined organization in the form of a traditional .
organization chart. To complete the picture we have added Faculty and
Advisory Committee to the chart.

This new organization is designed to give greater authority and responsi-
bility to the University Advisory Committee. We believe that this group

should have a more significant role in the overall running of the TAET
Program.

The Committee should include a wider diversity of individuals. There

should be representation from individuals who can contribute exper:tise
on economic analysis and on the sociological issues. There should be

greater representation from individuals with LDC experience.
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We believe that success in making the improvements that these recommenda-
tions suggest will require active participation by USAID DS/EY with TAET
program management, especially in bringing course goals and objectives
fully into line with evolving USAID objectives and AID Mission needs as
well as assuring that there is full consensus on the translation of these
into program structure, staffing and management.
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PROGRAM REVIEW

In this Appendix we review the following elements of the TAET Program:
general program structure, goals and objectives, curriculum, faculty, ad-
ministrative staff and services, participant selection and participant
life, and the University Review Committee. We briefly describe the situa-
tion as we found it and then provide our reactions. It should be kept in
mind that we did not have an opportunity, due to the scheduling of this
evaluation effort, to actually audit classes in session; our data sources
were therefore review of written material, iunterviews with participants,
and interviews with faculty and staff.

A. GENERAL PROGRAM STRUCTURE

The academic structure of the program being offered is divided into three
distinct parts:

1. General lectures
2. Seminars
3. Laboratory work

General lectures were typically conducted by TAET full-time academic
staff or University of Florida full-time faculty. These were most often
three~-hour seminars conducted in the mornings.

Seminars were most often conducted by guest lecturers. They were held in
the afternoon and were typically three hours in length. Seminars were
designed to offer the participants the opportunity to discuss the subject
under consideration.

Laboratory work was conducted on those days when seminars were not sched-
uled in the afternoon. Early in the program the laboratory work was de-
voted to general issues. During the second phase of the program the lab-
oratory time was devoted to working on the participants' projects.

In addition to these three basic elements the TAET Program includes a
number of one-day field trips and a one-week field trip. There are also

periods of time devoted to pPresentations made by the participants.

A detailed daily schedule is provided as Appendix V. The remainder of
this discussion analyzes the elements of the program.

B. GOALS AND OBJECTIVES

The Program Description included in the cooperative agreement between the
University of Florida and USAID describes the purpose of the arrangement
in the following terms:

"The purpose of this agreement is to make effective use of the broad

experience and demonstrated compecence of the University of Florida
(UF) Solar Energy and Energy Conversion Laboratory {n the field of
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alternative energy technology, specifically, small-scale solar tech-~
nology. It is to enable the UF to enhance its ability to train LDC
participants in the theory of alternative energy technologies, the
machine shop and construction aspects of building low-cost mechanisms
based on small-scale solar energy technologies to provide energy for
such purposus as crop drying, fish drying, hot water, refrigeration
and water purification...The recipient will, to the extent possible,
tailor its training to the special needs of the individual LDC par-
ticipant and will provide training in the social, financial and cul-
tural implications of the transfer of small-scale alternative energy
technologies to the rural and urban poor."

The "specific objectives' are then presented as follows:

"(1) The development of LDC human and thus institutional technical
skills in small-scale alternative energy technologies, specifi-
cally solar [underlining added]. This involves the conduct of
an intensive training program for LDC participants by the recip-
ient. The recipient would provide two training sessions of 15
weeks each vear. These sessions would be open to 40 students
per session of whom 30 would be LDC students supported under
this program. The session would involve classroom and labora-
tory activities designed to provide participants with the skills
and knowledge necessary to build, test and install small-scale
solar technologies-mechanisms which are inexpensive, safe and
replicable and provide energy to meet basic needs of the rural
and urban pcor. The trainees would provide their LDCs with a
nuclei of technically skilled persons capable of providing tech-
nical leadership and support in the development of a program of
small-scale solar technologies.

"(2) The_apolicztion of these trained human and institutional skills
to site and problem Specific situations in the LDCs to provide
energy to meet basic needs of the rural and urban poor [under-
lining added]. This involves consultation between recipient
and the LDC government, the USAID Missions anc the LDC partici-
Pants on an on-going basis. This requires the establishment of
continuing contact and support to these LDC participants and
their LDC institutions to carry out in-country training by LDC
participancts and to construct, test, adopt and replicate the

small-scale solar technologies as rapidly and as widely as
possible."

In the recommendations of the report we outline and describe what we be-
lieve would be a different and more meaningful set of overall goals and
specific objectives for the TAET Program which, if accepted, would re-
quire changes in both the contract and the program.

Over the two vears the TAET Program has been 1in existence there has con-
tinued to be a lack of consensus about basic program goals and objectives.
Dr. Farber and his staff seem to have one set of goals in mind while
USAID appears to have another set - and these not necessarily themselves
consistent with the conrract language. This is most apparent when one
raviews the report of USAID's first review team. The University of Flor-
ida has, pearhaps quite properly, taken a very literal interprecation of
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its contract as a goal statement. We believe that the first review teanm
(and possibly USAID management) wanted these goals and objectives modific
although no formal action has been taken to do so. Moreover our inter-
views lead us to believe that Dr. Farber, his faculty and staff also
maintain concepts about program goals that display a fair amount of var-
iance among themselves and that are not necessarily consistent with the
goal concepts of the contract, or those of USAID as expressed in the
first review team report. ‘

This lack of consensus about goals has contributed to some participant
disappointment and to the feeling of some Participants that they have re-
ceived what they felt to be inappropriate training.

An additional difficulty arises from this situation; the goals and ob-
jectives of the TAET Program are not defined clearly enough to be used
as a measure of success.

C. CURRICULUM

Our review of the TAET curriculum is divided into the following sections:
Technology, Socio-Economic Focus, Balance Within and Between Technology
Presentations, Laboratory Work and Projects, Field Trips and Industrial
Exposure.

1. Technologv

We found that there were ‘attempts to cover all of the relevant alternativ
energy technologies at some point in the program. Our interviews indi-

cated that there was a significant amount of learning taking place. Par-
ticipants were able to converse on a fairly sophisticated level about the
technological aspects of the various alternative energy technologies that
were discussed during the program. Those individuals who came to the pro-
gram without formal training in alternative energy engineering were ex-

posed to and learned an impressive amount of engineering detail on this
subject,

The amount of technological learning that was achieved by those with an
energy engineering background seemed to be satisfactory. Several of the

PhDs in the program said they picked up a good deal of useful technologi-~
cal detail.

The role of solar-thermal technology plays a dominating and perhaps over-
riding place in the TAET Program. This is evidenced by the very limited
amount of time devoted to biomass, wind, hydro and other non-solar ther-
mal technology. See Table 1 for the allocation of classroom time by sub-
ject matter as shown in the formal schedule. More importantly, the full-
time academic staff associated with this program are specialists in solar
thermal technology. The training in the other alternative energy sources
1s provided by other University of Florida faculty or non-University of
Florida guest speakers. These individuals, who have only limited contact
with the TAET Program, do not have the opportunity and perhaps the inclin-
ation to have a major impact upon the program.

EXposure to a number of the non-solar thermal technologies was incomplete
and spasmodic. For example, there was very little, if anv, information
provided on small-scale hydro.
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TABLE 1

APPROXIMATE DISTRIBUTION OF CLASSROOM TIME
AS SHOWN IN ACADEMIC SCHEDULE

Percent Hours

Overview Material 10.0 21
Theory of Solar Radiation and

Heat Transfer, etc. 22.5 48
Solar Thermal Applications 29.5 63
Hydro 3.0 6
Wind 5.5 12
Geothermal 1.5 3
Photovoltaic 3.5 12
Biomass 7.0 15
Ethanol 4.0 9
Economics/Sociology 11.4 24

Does not account for field trips and student presentations.
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The TAET Program is planning to bring in two new instructors for the com-
ing year. One of these individuals has a limited and rarrowly focused
background in solar technology; the other is an individual with a more
general background and has some interest in non-solar thermal applica-
tions. Neither of these two individuals will be strong enough nor do
they have the background necessary to change the balance of the TAET
Program.

Dr. TFarber reported that one of the individuals he hopes to hire may not
join the faculty. 1If this happens and it is felt necessary to hire an-
other full-time faculty member, then this individual should have a non-
solar technology specialty or the individual might be looke: on to bring
a4 strong economics or social science influence.

The TAET Program focuses much of its attention on alternative energy for
small-scale rural utilization. The focus seems to be on the individual
family or very small unit. There is a very conscious focus on the util-
ization of local materials in locally manufactured products. This focus
does not deal with those items that can have significant impact on a
country's energy balance.

Many participants are from newly industrialized LDCs such as India and
Brazil. There is no reason why renewable energy resources should not be
considered a potential major resource in such countries for process heat-
ing, grid-connected wind, etc. Countries such as Brazil already have sev-
eral companies manufacturing such equipment. Argentina makes more wind
pumps than the United States. The narrover view which dominates TAET
instruction helps perpetuate an unfortunate bias in some LDCs that renew-
able energy resources are unimportant in a national energy supply context
and therefore do not merit serious consideration in national planning
activities.

There is also an implicit assumption that imported goods are always more
expensive than locally manufactured goods. This assumption is consistent
with the overall lack of sophisticated economic analysis in the program.
Participants do not learn how to approach the make or buy decision from

a purely financial basis or from a social cost/benefit analysis. The
assumption seems to be that the shadow price of local research and devel-
opment is zero. This is obviously not true.

The TAET's focus on small-scale rural applications with a special emphasis
on showing how these devices can be fabricated from locally available ma-
terials is not without merit (and it certainly is consistent with the
statement of goals and objectives in the cooperative agreement). Many
LDCs are not in a position to take advantage of more sophisticated tech-
nologies and therefore the issues of small-scale rural application have a
place in the curriculum. It is only the emphasis that we question.

2. Socio-Economic Focus

The TAET Program has as its primary focus the technological considerations
associated with small-scale alternative energy resources for rural areas
in the LDCs. We take issue with the heavy emphasis on technological
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considerations. This technological bias leads to a diminished and unsat-
isfactory treatment of many other dimensions of the alternative energy
problem in an LDC. Our interviews indicated that participants did not
view alternative energy programs as systems with economic, social and
very real implementation problems.

Participants developed fairly good skills in understanding the engineer-
ing of an alternative energy device, but they could not -then analyze that
device for its impact on the society where it was to be installed. We
believe that concepts of social cost/benefit analysis are not covered
adequately although they apparently are referred to. Few participants
appeared to us to be in a Position to assess the impact of a suggested
technology on a country's energy balance.

As far as we could tell, the subjects of economic and social analysis
were separated from the treatment of each technology. There were a lim-
ited number of separate classes on economic analysis and/or social analy-

sis. We feel this tvpe of treatment relegates economic and social issues
to a lower level of importance.

It would appear that the participants were primarily involved in learning
how to solve engineering problems rather than in identifying the appro-
priate questions to ask when evaluating the potential for a technology

in a particular situation or country.

3. Balance Within and Between Technology Presentations

One of the most serious concerns we have about the TAET course is the
lack of a consistent presentation between the various technology alterna-
tives and an over-emphasis on engineering detail at the expense of appli-
cations analysis. In Appendix X we present an outline for a wind power
course to illustrate an alternative approach which could better ensure a
balanced and complete discussion within each technology area.

The present course approach focuses on information relative to resource
characteristics (i.e., wind availability) and performance characteristics.
However, relatively little emphasis is given to overall system design
issues, cost structure of equipment and systems, how to evaluate system
economics, availability of equipment in the U.S. and elsewhere, how the
equipment can be applied in LDC applications, and socio-economic issues
associated with widespread use.

In the course approach suggested in Appendix X the socio-economic issues
are considered as an integral part of the technology option discussion.
Both review teams agree that this is preferable to having these issues
treated separately by guest lecturers.

The outline presented is specifically for wind power. It is considered

that each technology area could be treated according to a common format

similar to that indicated, so that participants can learn how to compare
alternatives and thereby improve their decision-making capabilities when
they return home.

Having all the technologies presented in a similar format will help en-
sure that a reasonable balance is provided between the technologies,
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Also, such an integrated curriculum will help guide the presentations
made by guest lecturers by explicitly providing them with the context
within which tieir presentations will be made, adding to the breadth and
scope of the course.

An additional advantage of a standardized format is that it will assist
TAET staff in preparing a coherent set of handouts for the participants -
a lack noted during the participant interviews and by several of the AID
Missions.

4. Laboratory Work and Projects

In line with the cooperative’ agreement between USAID and the University
of Florida, the TAET Program provides extensive hands-on experience in
building alternative energy devices. Each participant is given the op-
portunity to participate in one or more pProjects. These projects are de~
voted to building items such as solar crop dryers, wood gassifiers and
solar hot water heaters. This experience exposes many participants for
the first time to the realities of hardware assembly and proper experi-
mental procedures. This will help the technical people better plan their
own experimental programs and provide planners with additional insights
into system construction and operations.

We fully agree that some experience of this nature is desirable. The
question we raise relates, rather, to the balance between "hands on' ex~
perience and learning about the operation and evaluation of commercially
available hardware. It appears to the review team that more emphasis
should be given to operating and evaluating commercially ready equipment
(vaste heaters of various designs, distillation syscems, photovoltaic
coolers, etc.) so that participants are exposed to a wide variety of sys-
tem options .

The laboratory equipment was adequate for current purposes but fell short
of being able to respond to more than the relatively unsophisticated needs
of the current laboratory philosophy. The laboratories could not provide
the participant with a chance to evaluate usable systems in alternative
configurations or those utilizing competing equipment or tecanologies.

At times, we understand, there were shortages of laboratory personnel,

but this problem may be susceptible to a solution through improved sched-
uling.

Not every participant chose a special project that required building a
piece of hardware. Participants could choose to do an economics-oriented

project. This flexibility was a useful feature in the TAET Program.

5. Field Trips and Industrial Exposure

Participants go on several local field trips and one extended one-week
field trip that includes, among others, visits to Sandia Laboratories,
Schuchuli Village, and the Gila Bend Irrigation System. The composition
of the field trip conducted in week 14 of the program raised some ques-
tions in the minds of the evaluation team. There appears to be an em-
phasis on showing the Participants some large-scale sophisticated U.S.
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failures in the area of alternative energy. The focus on failures is to
drive home the need for appropriate technology. We find no serious fault
with the concept of ensuring that participants do not repeat U.S. mistakes.
We do, however, believe that the emphasis on failures may be a bit over-
done. Greater exposure to well-planned, working systems would appear

also to be a valuable leaming experience. Such systems exist in the

U.S. and could be visited within the framework of the one-week field trip

In general, there was veryv little attempt to expose participants to U.S.
industrial practice. One trip to a flat plate collector manufacturer is
made during the course of the program. It would seem that many U.S. manu-
facturers would be happy to have participants visit their facilities.

This would provide the partidipants with a much better feel for what

would be involved if their countries were to become serious abour local
manufacture. It would also provide greater exposure to the range of al-
ready available commercial devices. It might even provide a sales lead
for a U.S. company.

U. FACULTY

In this section we look at each of the following issues: Faculty Back-

ground and Functions, Teaching Loads, Teaching Materials, and Guest
Speakers.

Faculty Background and Functions

The faculty “or the TAET Program is comprised of three groups: members of
the University of Florida full-time tenure-track faculty, full-time fa-
culty hired for the TAET Program and not within the University tenure
systems, and guest speakers not associated with the University of Florida.

Full-Time Tenured Faculty

The two faculty members in this category are Dr. Erich A. Farber
and Dr. Herbert Ingley. Dr. Farber is a highly qualified, world-
recognized expert in the area of solar thermal technology. He is
also highly qualified as a teacher and director of the TAET Program.

His developing world experience makes his contribution to the pro-
gram invaluable.

Dr. Farber is the intellectual father of this program. It was his
conception, and his input continues to dominate all areas of the
academic program. He also has major administrative responsibility
for the TAET Program. It was apparent that Dr. Farber also controls
the administrative decision-making structurze of the TAET Program.

Dr. Ingley is a member of the Yechanical Engineering Department of
the University of Florida. He is assigned to teach on the TAET
Program and the program picks up 20 percent of his salary costs.

He received his Ph.D. from the University of Florida in 1971. His
specializations are air pollution technologv, solar heating and
cooling, low-temperature solar air-conditioning and a number of
other related areas. Within the TAET Program Dr. Ingley is respons-

A

ible for the solar cooling and air-conditioning material. The
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review team sees him as a qualified engineer with technical expert-
ise in the area of his responsibility, We noted, however, Dr.
Ingley's lack of developing country experience and the highly tech-
nical focus he brought to his teaching.

Non-Tenure-Track Faculty

The most senior non-tenure-track faculty member associatad with the
TAET Program is Dr. Roberto Pagano. Dr. Pagano acts as the academic
administrator for the pProgram and has responsibilities for teaching
in the area of solar radiation. He has a relatively limited academi
and research background in the renewable energy field other than
with solar radiation. His specialization prior to coming to the
TAET Program was nuclear reactors and their associated problems.

He also has extensive experience in assessing the environmental im-~
Pact of energy developments.

The review team found Dr. Pagano to be a hard-working, enthusiastic
individual. We were, however, somewhat concerned with his lack of
experience outside the solar radiation field which militates against
his being in a position to pProvide broad academic leadership through-
out the TAET Program.

Dr. Anil Rajvanshi has just left the TAET Program. His area of in~
terest was in the solar thermal area.  He studied for his Ph.D.
under Dr. Farber. During our interviews it became obvious that Dr.
Rajvanshi was a well-liked member of the faculty. Being a junior
member, however, made i- very difficult for him to have a substan-
tive impact on the direction of the TAET Program.

Leonard Laketek is in charge of the laboratory work for the TAET
Program. He seems well qualified for this work. The participants
felt he was very supportive of their efforts. Mr. Laketek also
completed his studies at the University of Florida.

Dr. Farber has made offers to two individuals to join the teaching
faculty this coming September. One of the individuals, Dr. Agarwal,
is a physicist with what appears to be a fine theoretical back-
ground. The review team notes, however, that Dr. Agarwal does not
bring significant experience in the application of renewable energy
resources in the developing world. He does not fulfill the need
for a faculty member who has a background in areas other than solar
thermal technology.

The other individual Dr. Farber hopes to hire is Dr. Martin Bush.
Dr. Bush is a well-trained chemical engineer. Again, we note this
individual's lack of experience in renewable energy.

Our general observation about non-tenure-track faculty associated
with the TAET Program has to be that there is a noticeable lack of
depth and breadth. While Dr. Farber is an acknowledged expert in
his field, the other faculty (tenure-track, both current and anti-
cipated) lack the practical experience to bring relevance to their
teaching in this particular curriculum. They also lack the skills
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required to complement those of Dr. Farber. There do not seem to
be faculty who can bring relevant non-solar thermal expertise to
bear nor do they provide expertise in the non-technology issues.

Guest Speakers

A wide variety of guest speakers 1is used throughout the TAET Pro-
gram. Technical experts from the University of Florida and from
government and industry are brought in for periods of one-half to

twvo days. The use of guest speakers has some very real potential
benefits.

We see several problems’ in the way the TAET program utilizes guest
speakers. The most significant problem is associated with the ap-
propriateness of the technology being discussed. A second problem
relates to the adequacy of the briefing given to guests and the
thoroughness of preparation by guest speakers themselves.

In more than a few instances guest speakers, typically non-Univer-
sity of Florida faculty, were only prepared to talk about U.S.
technology and very large sophisticated systems. This was unfor-
tunately true in the non-solar thermal area where strong presenta-
tions of relevance to the LDCs would be most important.

It was apparent to Participants that many of the guest speakers had
been inadequately briefed on their talks. They had very little
knowledge of the TAET Program, its students or the goals of the
program. This was true both of non-University of Florida guest
speakers and University of Florida faculty.

Participants commented that several of the guest speakers had not
adequately prepared for their sessions. This could be a function

of the amount of preparation time being paid for, or it could be a
function of faculty interest and dedication. Guest lecturers were
provided somewhere between two and three days of consulting fees to
Prepare and present a three-hour seminar. This is very limited com-
pensation for what could be a major task. Guest speakers cannot
look to the TAET Program for a consulting fee that fully compensates
for the work being done but the Program should be sure that the
amount is not so small as to discourage adequate preparation.

A serious problem with guest speakers is associated with the fact
that there is no consistent format for treating the technology op-
tions. Each speaker was free to choose his own format and area of
coverage. This led to widely varying approaches that made it very
difficult for the participants to compare the technologies covered
by the various guest sperakers.

Perhaps the most serious problem with guest speakers was that in
certain areas they provided all or the vast majority of the subject
treatment for a particular energy alternative. This left the par-
ticipants with litrle opportunity to follow up on subjects covered
by a guest speaker. This was particularly true in the areas of
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wind, hydro, geothermal and economi:s. If we consider non-full-
time TAET faculty as guests, then we would have to add the biomass
and thermal areas to this list.

As one analyzes the teaching load for regular classes, excluding
laboratory sessions, it would appear that about one-third of the
sessions are covered by full-time TAET faculty, one-third by other
University of Florida faculty and one-third by outside guest speak-
ers. There are the equivalent of 20 sessions covered by each group
of instructors.

The problems associated with coordinating close to 20 outside lec-
turers in the time avaflable make it unrealistic to assume there
will be any consistency in approach or quality of presentation.

2. Teaching loads

A review of the daily schedule for Program III shows that there is very
limited classroom utilization of Drs. Pagano and Rajvanshi. Both of these
individuals are full-time employees of TAET and had four classroom con-
tacts of three hours each. This 12 hours total teaching in a 1l5-week
period seems less than full utilization of resources.

Dr. Pagano has other responsibilities, being the Technical Director of

the program, but that would not seem to require 95 percent of the work
time available.

Dr. Rajvanshi worked closely with the students on their projects, and
this undoubtedly used up a significant amount of his time. One wonders,
however, if 12 hours of formal teaching and project supervision over the
entire l5-week period is appropriate utilization of this resource.

Dr. Ingley, who has 20 percent of his time charged to the TAET Program,
also carried a teaching load of 12 hours during a 15-week program.

In the forthcoming year, the TAET Program has hired two full-time instruce—
tors while only Dr. Rajvanshi will be leaving. Unless this leads to a
significant reduction in the utilization of outside guests, one must be
concerned about work loads.

Dr. Farber carried the heaviest teaching load in the TAET Program. He
teaches nine separate three~hour sessions over a 15-week period. This
27-hour teaching load may be a bit high when Dr. Farber is also expected
to provide administrative guidance and supervision. The TAET Program
picks up 25 percent of Dr. Farber's salary.

Dr. Farber explained the relatively light formal teaching loads for his
faculty on the basis of the need for very significant student contact out-
side of normal classes. We were not able to observe this non-~classroom
activity because our review took place after formal classes had ended.

We had no reason to doubt that Drs. Pagano, Rajvanshi, and Ingley spent

a considerable amount of time in contact with participants. One might

still debate whether that is the most effective utilization of faculty
time.
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3. Teaching Materials

Each participant is provided with several textbooks and a large amount of
printed material. After inspecting the non-textbook materials provided

to each participant, we have some serious concerns. One major handout is
composed of articles written by Dr. Farber. These articles range from
fairly recent to some of relatively old vintage. There does not appear

to be an attempt to provide a balanced picture of the technologies covered
in this major handout. The focus of most of the material in this handout
is solar thermal.

Many of the papers in the large handout are not relevant to LDC applica-
tions or technology choices. No use is made of the wealth of papers
written especially for LDC applications available from or through USAID,
the World Bank, the U.N., and many other channels.

In the non-solar thermal area there is no svstematic handout of materials.
Some guest speakers provided material for all participants - usually just
1eports - not really course materials. In other situations participants
were told to inspect materials and identify those they would like copied.
This approach seems less than satisfactory.

There is no consistent set of handout or course material, background read-
ing, or data on product availability. A brief review of the materials
provided on the non-solar thermal technology also demonstrated weaknesses.
Much of the material was U.S. in its orientation. There was little or no
emphasis on implementation problems in the LDCs.

The organization and presentation of handout material was not in a format
that would maximize utility to the participants.

The participants felt that it would have been useful to have more exposure
to information on commercially available equipment (company profiles,
costs, performance characteristics, etc.). The TAET management indicates
that such information is available in the reading room and is copied, on
request. As a practical matter, however, it appears that the fact that
this information is not presented formzlly and in an organized way to the
participants makes it difficult for them to get a balanced ovérview of
commercial availability. More emphasis, we believe, should be placed on
taking the initiative to provide participants with commercial information
in the form of company catalogues, product data sheets, etc., which can be
useful additions to their libraries.

This treatment of commercial data highlights another problem. Participant
had very little feeling for nor understanding of what is available in the
way of U.S. or foreign technology. The focus on using locally availaole

materials seems to weigh unnecessarily against the identification of com-
mercially available and economically justifiable off-the-shelf technclogy.

E. ADMINISTRATIVE STAFF AND SERVICES

The TAET Program runs smoothly and the administration seems to have de-
veloped a system that works. The administrators appear to have all as-
pects of the program under control. The recruiting, admissions, housing
and other nonacademic matters are handled in a very satisiactory manner.
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The academic administration works well. Schedules are prepared and fol-
lowed. People seem to know what 1is going on and are able to anticipate
problems.

Two areas of the administrative structure, however, cause us concern.
First is the lack of delegation of authority and the second is an apparent
excess of administrators.

The administration of the TAET Program is highly centralized. Few, 1if
any, decisions can be made by anyone other than Dr. Farber. This situa-
tion seems to be impeding the staff's willingness to innovate and be re-
sponsive to the changing needs of participants.

This lack of decentralization or delegation is creating some obvious weak
spots in academic administration. With Dr. Farber's other activities
outside of TAET he does not have time to get sufficiently involved in all
aspects of academic administration. This has left areas such as class-
room notes, handouts, quality control over guest lecturers and briefing
of lecturers in relatively poor condition. Flexibility in classrcom
scheduling, changes in weekly sequencing of material and possible changes
in course content are discouraged, if not made very difficult, because of
the highly centralized management system.

There also appears to be an excessive number of administrators for the
amount of work to be done. A careful re—-evaluation ¢f job duties and

assignments might show that as many as two administrative staff could be
eliminated.

The impression one got during interviews was that at least one administra-
tor had few, if any, real responsibilities and that at least one or two
others had less than full-time jobs. It also seemed plausible that the
current staff could fairly easily handle a sequence of three training
sessions per year.

The following positions currently make up the administrative (nor-teach-
ing) structure of the TAET Program:

Program Director Dr. Farber - in overall charge report-
ing to the Dean of the School of
Engineering.

Technical Director Reports to Dr. Farber and has basic
responsibilities for classroom activi-
ties,

Program Administrator Unclear reporting relationship. Seems

to prepare budgets and write reports.
Little contact with daily pProgram rou-
tine or students.

Staff Assistant Reports to Program Administrator. Per-
forms wide variety of functions from
admissions to traditional student af-
fairs activity. Kev member of admini-
strative scaff.
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Information Specialist Reports to Staff Assistant. Takes
pictures, arranges public relations,
plans student parties.

Fiscal Assistant Reports to Staff Assistant. Keeps
financial records of program.

Librarian Unclear reporting relationship. Orders

books for students and is building
library.

Secretary Reports to Staff Assistant. Performs
general secretarial duties for every-
one.

Word Processing Operator Reports to Staff Assistant. Operates

word processor.

Laboratory Manager Reports to Technical Director, super-
vises laboratory activities.

F. PARTICIPANT SELECTION

The process for selecting participants to attend the TAET Program seems
to be fairly well organized. Nominations come from AID Missions to the
University. The TAET administration reviews these nominations and passes
their recommendations on to USAID in Washington.

One issue in the area of participant selection caused the review team
Some concern. Participants have widely varying backgrounds and reasons
for attending the TAET Program. Qualifications range from Ph.D.s in

some areas of alternative energy to undergraduate engineering or econom-
ics degrees. This heterogeneity makes it very difficult to focus a course
or to identify the appropriate level at which to teach the technological
subjects. Conversely, it 1is not clear that a homogeneous group of par-
ticipants would be a desirable program attribute. Greater attention ro
the issue of heterogeneity would most likely resolve this issue to the
extent that one can solve the problem. A number of possible avenues are
open to deal with the problem. One would be a series of seminars near
the end of the program for those individuals with special interests. An-
other would be to conduct laboratory sessions on two levels - one for
generalists and the other for specialists.

G. PARTICIPANT LIFE

One measure of the program's success must always be the level of partici-
pant satisfaction. By this measure the TAET Program is doing very well.
Almost all participants were enthusiastic about the program. Individual
problems did not override the participants' general level of satisfaction.

Participants were enthusiastic about recommending the program to their
colleagues.

The largest single complaint voiced by the participants was their sense
of isolation from the main University campus. The Davs Inn location was
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neither near the TREEO Center nor the main campus. Participants found it
difficult to utilize the resources available on the main campus, and be-
cause of transport limitations, they could not stay at the TREEO Center
late into the day if they wanted to continue work there.

Most participants claimed that they had very serious problems trying to
set up appointments with non-TAET faculty on the main University campus.
The difficulty in setting up the meetings quickly discoutraged those in-
dividuals who would have benefited.

There was, in addition, a feeling of isolation from the mainstream of com-
munity life. Living in a motel that is not centrally located prohibits
participants from gaining any real sense of Gainesville and its people.

Balancing this sense of isolation is the fact that the participants get

to meet a wide cross-section of the American community, particularly

since the TAET Program makes very extensive use of outside guest lecturers.
These individuals represent a wide variety of institutions and this variety
of exposure is valuable to the participants. From this variety of indi-
viduals the participants see that there are no simple or absolute answers
to an energy problem and they get different perspectives on the entire
subject of alternative energy. The participants also come into contact
with a wide variety of individuals on their field trips and site visits.

H. UNIVERSITY REVIEW COMMITTEE

After the visit of USAID's first review team, the University of Florida
established an Advisory Committee for the TAET Program. The Committee
expressed some degree of satisfaction in gaining acceptance from TAET
Program management of some of the ideas in the first review team's report.

We are, however, not overly confident of the Advisory Committee's abil-
ities to get others of its suggestions implemented under present circum-
stances. The process of negotiating change in the TAET Program is siow
and very much constrained by the tradition of non-interference in the
academic prerogatives of colleagues. Perhaps a more serious problem is
that the Advisory Committee does not have in its membership anyone who
has comprehensive understanding of the issues that need to be faced in
the TAET Program. Members of the Committee are technologically competent
and are experienced in University teaching and administration. Sensitiv~
ity to and experience in applying the total system approach to RER devel-
opment which we feel is so necessary does not appear to be a major
strength of this Committee.

We also have the impression that the Committee has not as yet been very

active and does not have an agenda involving rigorous review of the TAET
Program with adequate staff support.
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Appendix 3

Name

Dr. L.O. Bagnall
Dr. C.D. Baird

Dv. R.P. Bates

Dr. P.S. Bourgeron
Dr. G.F. Bowes

Dr. M.J. Bush

Dr. K.V, Chau

Dr. B.A. Christensen

Dr. C.W. Cormer

Dr. B. Dehgan
Dr. D. Dippon
Ms. M. Dowd

Dr. K.M. Eoff

Dr. K.C. Ewel

Administrative Direc

Department

Agricultural Engineering
Agricultural Engineering
Food Service and Human

Nutrition

Forest Resources and
Conservation

Botany

Mechanical Engineering

Agricultural Engineering
Civil Engineering

Forest Resources and
Conservation

Ornamental Horticulture

Forest Resources and
Conservation

Center for Biomass
Energy Systems

Geography

Forest Resources and
Conservation

tor, TAET Program

Participating University of Florida Faculty

Subject(s)

Anaerobic digestion
of aquatic biomass

Solar applications
in agriculture

Food Preservation
Economics of woody
biomass

Photosynthesis,
biomass energy

Heat transfer, fluid
flow, solar thermal
systems, biogas,
wind energy, energy
conservation, energy
& agriculture,
energy economics
Solar crop drying

Hydropower
principles

Woody biomass

Plant hydrocarbons

Economics of woody
biomass

Biomass energy

Gasification

Woody biomass
economics



Name
(1) Dr. E
Dr. R.
Dr. R.
Dr. J
Dr. R.
Dr. C.
Dr. D.
Mr. J,
Mr. L.
Dr. P
(2) pr. H.
Mr. H.
Dr. C

.A, Farber
F. Fisher
C. Fluck

.G. Fossum

B. Gaither
H. Gladwin
A. Graetz
Gressel
H. Halsey

.E. Hilderbrand

A. Ingley
M. Ingman
.F. Kiker

Department

Mechanical Engineering

Forest Resources and
Conservation

Agricultural Engineering
Electrical Engineering
Mechanical Engineering

Food and Resource
Economics

Soil Science

Food and Resource
Economics

Agricultural Extension
Services

Food and Resource
Economics

Mechanical Engineering

Mechanical Engineering

Food and Resource
Economics

(1) Principal Investigator, TAET Program

(2) Part-time Lecturer, TAET Program

Subjects(s)

Solar energy, energy
conversion, heat
transfer,
refrigeration,
Stirling engines.

Woody biomass
production,
plantation
management

Energy analysis
Silicon solar cells
Energy technology
Social analysis
Environmental impact
of biomass energy
systems

Economic analysis of
biomass energy

systems

Energy from root
crops

Farms systems

Refrigeration and
air-conditioning,
thermal loads,
thermal storage

Inforwation systems

Economic and
financial analysis,
project planning
and appraisal



(1)

(2)

(1)
(2)

Name

Mr. L. Laketek

Dr. R.S. Leavenworth

Lincoln

Dr. E.P,

Dr. F.A. Lindholm

Dr. J.W. Mishoe

Dr. J.T. Mullins

Dr. A. Neugroschel

Dr. R.A. Nordstedt

Dr. S.K. Ohair

Dr. L.A. Paganini

Dr. R. Pagano

Dr. H.L. Popenoe

Mr. D.M. Post

Dr. E.S. Priem

Dr. G.M. Prine

Dr. Richardson

(&9

Dr. G.D. Ridgdill

Instructor, TAET Program

77

Department

Mechanical Engineering

Industrial and Systems
Engineering

Institute of Food and
Agricultural Sciences

Electrical Engineering

Agricultural Engineering

Botany

Electrical Engineering

Agricultural Engineering

Institute of Food and
Agricultural Sciences

Geography

Mechanical Engineering

Institute of Food and
Agricultural Sciences

Forestry

Electrical Engineering

Agronomy

Forest Resources and
Conservation

College of Architecture

Technical Director, TAET Program

Technical Director, TAET Program

Subject(s)

Fluid flow, wind
energy, heat
transfer, laboratory
practice

Engineering
economics

Algae production

Silicon solar cells

Biomass production
systems

Biochemical conver-
sion, fuel alcohol

production

Photovoltaic
principles

Anaerobic digestion

Biomass systems

Resource utilization
Solar radiation
measurement,
concentrating
collectors

Energy and
agriculture

Gasification

Electrical power
generation

Energy from forages

Economics of woody
biomass

Energy conservation
in architecture



(1)

Name

Dr. H. Riekerk

Dr. V.P. Roan

Dr. D.L. Rockwood

‘Dr. H. Rubin

Dr. D.0. Shah

Dr. L.N. Shaw

Dr. A. Shiralipour
Dr. N.J. Smith

Dr. P.H. Smith

Dr. W.H. Smith

Dr. K. Soderstrom

Dr. R.L. Sullivan

Ms. K.H. Taylor

Dr. T.K. Van

Dr. S-C Wang

Dr. W. Woodruff

Department

Forest Resources and
Conservation

Mechanical Engineering

Forest Resources and
Conservation

Civil Engineering

Chemical Engineering

Agricultural Engineering

Microbiology
Geography

Microbiology and Cell
Sciences

Center for Biomass
Energy Systems

Mechanical Engineering

Electrical Engineering

Statistics

Institute of Food and
Agricultural Sciences

Forest Resources and
Conservation

History

Visiting Professor, TAET Program

Subject(s)

Woody biomass--
environmental impact

Wind assessment,
windpower technology

energy storage

Woody biomass
production

Solar ponds
Coal technology,
enhanced oil

recovery

Gasification
biofuels

Aquatic biomass
Forests and fuelwood

Anaerobic digestion
Biomass energy
Solar energy, wind

energy technology

Windpower system
planning

Biomass production
& supply systems

Aquatic biomass
Woody biomass
production

Economic development



Appendix 4

Name and Affiliation

A.G. Alexander
University of Puerto Rico
Rio Piedras, Puerto Rico

James H. Anderson
J. Hilbert Anderson, Inc.
York, Pennsylvania

Roger Arndt
St. Anthony Falls Hydraulics Lab
Minneapolis, Minnesota

W. Richard Barchet

Pacific Northwest Laboratory
Battelle Memorial Insitutute
Richland, Washington

Seymour Baron
Burns and Roe
Oradell, New Jersey

William T. Beale
Sunpower, Inc.
Athens, Ohio

William Bifano
NASA/Lewis Research Center
Cleveland, Ohio

Chuck Bufe
US Geological Survey
Washington, D.C.

0.K. Burros
CH2M Hill Inc.
Gainesville, Florida

John J. Cassidy
Bechtel Civil and Minerals, Inc.

San Francisco, California

Ms. Elizabeth Cecelski

Volunteers in Technical Assistance

Washington, D.C.

Paul R. Clark

National Rural Electric
Cooperative Association

Washington, D.C.

Visiting Lecturers

Session

Subject Area

Tropical Grasses and
Renewable Sources of Energy

Geothermal Energy, Ocean
Thermal Energy, Waste Heat
Recovery

Hydropower Technology

Wind Energy Resources

Economic Aspects of

Alternative Energy Systems

Stirling Engines

Photovoltaic Systems

Geothermal Energy

Water Desalination and
Management

Hydro Systems and Economics

Social & Economic Aspects of
Renewable Energy Technology
Transfer

Economics of Hydropower



Name and Affiliation

Ben Dambly
J. Hilbert Anderson, Inc.
York, Pennsylvania

Richard DeLombard
NASA/Lewis Research Center
Cleveland, Ohio

Daniel C. Dunham

Columbia University
New York, New York

D.L. Elliott

Pacific Northwest Laboratories

Battelle Memorial Institute
Richland, Washington

Mr. David Etherton
ARIBA
New York

Gerald Foley
Earthscan
London, England

John S. Gladwell

Idaho Water Resources Institute

Moscow, Idaho

Richa-d1 S. Greeley
The MITRE Corporation
McLean, Virginia

Robert Hargrave
Rocky Creek Gasifiers

Lacrosse, Florida

James W. Howe

Solar Energy Research Institute

Golden, Colorado

Robert E. Inman

Solar Energy Research Institute

Golden, Colorado

Allen R. Inversin

National Rural Electric
Cooperative Association

Washington, D.C.

Session

~
o W
o o

Subject Area

Geothermal Energy, Ocean
Thermal Energy, & Waste Heat
Recovery

Photovoltaic Systems

Sociological Aspects of
Introduction of Alternative
Technologies in Developing
Countries

Wind Energy

Solar Architecture
Biomass Technologies
Hydropower Technology

an Alternative Source of
Global Energy Resources

Gasification Technology

Transfer of Appropriate
Technology & International
Programs at SERI

Fuels from Biomass

Small Hydropower Technology



Name and Affiliation

Bard Jackson

National Rural Electric
Cooperative Association

Washington, D.C.

Willis E. Jacobsen
The MITRE Corporation

William J. Jewell
Cornell University

Ithaca, New York

C.G. Justus

Georgia Institute of Technology

Atlanta, Georgia

John Kentfield
University of Calgary
Calgary, Alberta, Canada

Irving Kuczynsky
World Bank

Thomas Lawand

Brace Research Institute
McGill University
Montreal, Quebec, Canada

Edward S. Lipinsky
Battelle Columbus Laboratories

Joseph J. Loferski
Brown University
Providence, Rhode Island

George 0. Lof
Solaron Corporation
Englewood, Colorado

James F. Lowry
Booz Allen and Hamilton, Inc.

James R. Lowry
Hagler, Bailly and Co.
Washington, D.C.

Howard A. Mayo, Jr.
Allis-Chalmers Corporation
York, Pennsylvania

Session
7, 8, 9
2

2

1, 2

8

2

l’ 2’ 3’
4, 5, 6,
8, 9

1

1, 2,
3, 4

2, 3, 4
1

2, 3

6, 7,
8, 9

Subject Area

Small Hydropower Technology

Small Hydropower Technology

Biological Conversion of
Biomass to Methane

Wind Energy

Wind Powered Water Pumping

Financing Energy Projects in
Developing Countries

Appropriate Technology and
Renewable Energy Development

Production and Utilization
of Ethanol as Fuel

Photovoltaics--An Overview of

Developments & Applications

Solar Air Heating Systems

Energy Conservation

Conservation of Energy and
Criticial Resources

Hydroelectric Systems



Name and Affiliation Session Subject Area
Richard J. McDonald 2, 3 Hydropower Resource
Institute for Water Resources Assessment

Corps of Engineers

Robert Nathans 1 Energy Planning and Policy
State University of New York at

Stony Brook
Stony Brook, New York

William H.N. Paton 3,5 Fuel Alcohol Production
Brandon University
Brandon, Manitoba, Canada

William T. Pennell 3, 4 Wind Resource Assessment
Pacific Northwest Laboratory

Battelle Memorial Institute

Richland, Washington

Harry Perry 2, 3 Global Energy Resources
Lesources for the Future
Washington, D.C.

John T. Pfeffer 1 Biological Conversion of
University of Illinois , Biomass to Methane
Urbana, Illinois

David Pimentel 1, 2, Energy Use in the Food System
Cornell University 3, 4
Ithaca, New York

Marshall Reed 5, 9 Geothermal Energy Resources
U.S. Geological Survey
Menlo Park, California

Isaac Sam 3 Financing Biomass Energy
World Bank Projects

Gene Shove 1, 2 Solar Crop Drying and Food
University of Illinois Preservation

Urbana, Illinois

Vaclav Smil 1 Energy Flows in the
University of Manitoba Developing World
Manitoba, Canada

Klaus Steinbeck 1, 2 Forest Biomass as a Source
University of Georgia of Energy
Athens, Georgia



Name and Affiliation Session Subject Area

Gabor Strasser 1 Transfer of Alternative
Strasser Associates Energy Technologies

George t. Tsao 2 Advances in the Production
Purdue University of Ethanol from Binmase

Lafayette, Indiana

H. Gus Waldren 4 Fuels from Biomass
U.S. Dept. of Agriculture

James D. Westfield 6 Contracts, Design & Specifi-
Development Sciences, Inc. cations for Equipment and
Sagamore, Massachusetts Services

Prof. John I. Yellott 2, 3, 4 History of Solar Energy

John Yellott Engineering Assoc., Inc.
Phoenix, Arizona



Appendix 5 Program Evaluation by Participants

Starting with session 2, at the end of each session of the training program
the participants were asked to complete a program evaluation form. The
results of these evaluations are presented below together with'the questions
as they appeared on the form. It should be noted that more questions were
added to the form from time to time; this explains the absence of data from
the early sessions in the responses to some of the questions. There are
nine questions:

1. OBJECTIVES
The aims of the program are set out below. Please indicate to what
degree you feel these objectives have been attained.

(1) To acquaint the participants with the alternative energy
technologies.

(2) To provide the participants with sufficient knowledge to assess
the natural energy resources of the participant's country and
to determine the best possible technological options to utilize
those resources so that the participant can provide input in
establishing realistic national alternative energy programs for
the participant's country,

(3) To provide technically trained people with knowledge to select
among technologic»! options and to identify their most appropriate

applications.
Objective Achieved Not Achieved
#1 5 4 3 2 1
#2 5 4 3 2 1
#3 5 4 3 2 1
Response: mean score:
#1 4.6
#2 3.9
#3 4.4
Trend: Session Range
2 3.9 - 4.2
3 3.5 - 4.1
4. 3.6 - 3.9
5 3.3 - 3.9
6 4.4 - 4.7
7 3.8 - 4.7
8 4.0 - 4.8
9 3.9 - 4.6



How do you rate the overall usefulness of the program to you?

Very More than
Useful Useful Useful Fair Not Useful
5 4 3 2 1

Response: mean score 4.1

Trend: Sesslion Score

O 0~ W N
RO
O PO~ o

One of the objectives of the short course (the first two weeks of the

program) is as follows:

"It serves as a thorough introduction to the main course and
establishes the framework in which the alternative energies are
examined in detail during the subsequent portion of the training
session,"

Please ‘indicate to what degree you feel this objective was achieved.

Achieved Not achieved
5 4 3 2 1

Response: mean score 4.2

Trend: Session Score

O 00 ~J O\
S W
N O W r— -

SUBJECT AREAS I

How adequate is the coverage of the topics below in terms of content?
R —

Excellent Good Adequate Fair Poor
Biomass energy 5 4 3 2 1
Geothermal energy 5 4 3 2 1
Hydroelectric power 5 4 3 2 1
Photovoltaics 5 4 3 2 1
Socio-economics analysis 5 4 3 2 1
Solar thermal 5 4 3 2 1
Wind energy 5 4 3 2 1



Response: Mean scores and trend:

Topic: Session: El 6 7 8 9
Biomass 3.7 4.4 3.9 4.2 3.3
Geothermal 3.1 3.6 3.5 3.3 3.5
Hydropower 3.2 3.8 3.7 4.3 3.7
Photovoltaics 3.1 3.2 2.9 3.4 3.6
Socio-economic analysis 2.9 3.9 3.9 3.9 3.7
Solar thermal 4.6 4,6 4.3 4.7 4.1
Wind energy 3.5 3.9 3.6 4.1 4.4

5. SUBJECT AREAS II

How adequate is the coverage of the topics below in terms of time?

Too Much About Right Not Enough
Biomass energy 5 4 3 2 1
Geothermal energy 5 4 3 2 1
Hydroelectric power 5 4 3 2 1
Photovoltaics 5 4 3 2 1
Socio-economics analysis 5 4 3 2 1
Solar thermal 5 4 3 2 1

Response: Mean score:

Topic Session 8 Session 9
Biomass 3.4 3.4
Geothermal 2.9 2.7
Hydropower 3.5 2.9
Photovoltaics 2.8 3.2
Socio-economics 4,1 3.9
Solar thermal 3.6 3.8
Wind energy 3.1 3.1

6. Please evaluate the adequacy of the written material (hand outs) that
accompanies the lectures,

Excellent Poor
5 4 3 2 1

Response: Mean score 4,2
Trend: Session Score

5 4.3

6 4.3

7 4.2

8 4,2

9 4.2



8.

9.

PROGRAM COMPONENTS

The TAET program consists of the four components identified below.

Indicate the usefulness of each of these components,

Lectures

Lab, work
Group projects
Field trips

Response: Lectures

Lab. work
Group projects
Field trips

Verx Useful

(S R, IV, T, |

~ e

Session 7

4,
3.
4,
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Not Useful

Session 8
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Session 9
255500 2

~ o
[« QNS N Sy S ]

Please evaluate the field trips in terms of their overall usefulness:

Excel
5
Respo

Trend

lent
4
nse: mean score 4.6
: Session
Session
Session
Session

FACILITIES AND SERVICES

O 0~

Poor
e ]

1

Please evaluate the adequacy of the facili:ties and services listed
below.

Excel

lent

5 4

Response:

TREEO Centre

Lab. facilities
Workshop facilities
Housing
Transportation
Access to library
Photocopying

Typing & secretarial
Social activities
Administration

3

Session 7
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Appendix 6 Course Materials

The course materials given to the program participants were gradually
compiled and organized over the course of the nine sessions of the training
program. The notebooks, texts, and review material made available to
participants during the ninth training session are listed below,

1.

Selected Topics in Alternative Energy Technologies for Developing
Countries

This technical notebook of over 400 pages was written by Dr. Martin
Bush. The text presents the technical principles and applications of
many of the alternative energy technologies. Topics addressed in this
notebook include: fluid flow, heat transfer, flat plate solar
collectors, solar thermal systems, solar thermal electric systems, wind
power, biogas technolougy, improved stoves and solar cookers, energy use
in agriculture, end-use matching and renewable energy costs.,

Solar and Ancillary Measurement Equipment

This 460-page manual is a listing of the technical specifications of
over 30 instruments that were routinely in use during the laboratory
experiments and the group project work. The material was compiled by
Mr. Leonard Laketek, TAET Laboratory Manager.

Readings in Alternative Energy Technologies

This notebook is a compilation of 32 technical articles on all kinds of
alternative energy technologies and systems. The material was compiled
by Dr. Martin Bush. The notebook includes a list of manufacturers and
suppliers for gasifiers, hydroelectric systems, photovoltaic systems,
wind energy conversion systems, and solar collectors.

Readings in Biomass Enefgy Systems and Agricultural End-Usea

This document is a compilation of 46 technical articles that discuss
the use of biomass as a source of energy. Topics addressed in this 560
page text include: resource assessment and production, alcohol produc-
tion, biogas and methane, producer gas and charcoal, environmental
coansiderations, and alternative energy technologies in agriculturas

The collection was compiled by Ms. Marybruce Dowd and Dr. Wayne Smith
at the Center for Biomass Energy Systems, Institute for Food and
Agricultural Sciences, at the University.

Bioenergy Systems Reports

This book contains the series of reports compiled and written between
March, 1982, and June, 1983, by Dean B. Mahin, of International Energy
Projects (Front Royal, Virginia) unde a contract with the U.S. Depart~-
ment of Agriculture, funded through the Bioenergy Systems Projects of
the Office of Energy in USAID. The six reports in this collection
examine biogas technology, thermochemical conversion of biomass, bio-
mass fuels for vehicles, forestry and wood fuels, bioenergy for
agriculture, and bioenergy for electric power generation. Each one of
the six technical reports is 24 pages long.



In addition to these documents, all of which were compiled by TAET or
University of Florida faculty, a number of other books were provided to the
program participants. These books were made available to the TAET program
free of charge by the National Academy of Sciences, Board on Science and
Technology for International Development,

These texts are listed below.

l. Energy for Rural Development: Renewable Resources and Alternative
Technologies for Developing Countries, NAS 1976,

2. Supplement to the above, NAS 1981.

3. Methane Generation from Human, Animal, and Agricultural Wastes, NAS
1977.

4. Food, Fuel, and Fertilizer from Organic Wastes, NAS 1981,
5. Proceedings of the International Workshop on Energy Survey
Methodologies for Developing Countries (held at Jekyll Island Georgia

in January, 1980), NAS 1980,

6. Microbial Processes: Promising Technologies for Developing Countries,
NAS 1979,

7. Firewood Crops: Shrub and Tree Species for Energy Production, NAS
1980,

8. Making Aquatic Weeds Useful: Some Perspectives for Developing
Countires, MAS 1976,

9. Producer Gas: Another Fuel for Motor Transport, NAS 1983,

10. Alcohol Fuels: Options for Developing Countries, NAS 1983.
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The Biannual Newsletter of the Training in Alternative Energy Technologies Program

USAID Renews TAET Contract through 1983 as
Former TAET Participants Share Experiences

Continuing a three-vear-old commit-
ment to train representatives of develop-
ing nations in alternative energy
technologies, USAID/Washington has
announced the renewal of its contract
with the University of Florida to sponsor
the Training in Alternative Energy
Technologies program. This 18-month
contract renewal provides funding for
two training sessions in 1983, as well as
the program’s sixth session which ended
in December 1982.

USAID/Washington and the Universi-
ty of Florida entered into the original
cooperative agreement to establish the
program in September 1979. Since that
time one-hundred and ninety-nine (199)
participants from 48 countries have par.
ticipated in TAET, beginning with the
April 1980 inaugural session. As the
TAET staff makes plans for future ses-
sions, it has been able to measure the ef-
fectiveness of past efforts by com-
municating with former TAET par-
ticipants. Many of these alumni have
documented the success of, and need
for, such a program through reports of
their activities since attending TAET.

The following list contains information
on the activities of former participants:

SESSION |1

Mrs. Afiya Mahtab, Bangladesh is
working at the Institute of Fuel Research
and Development on projects in the solar
energy field, including intensity reasure-

In This Issue

Participant Update. . .. .. 2,3
Greetings from Dean Chen .4
A Letter from TAET ....... 4
PlanOnlt ............... 4
Technical Topics ......... 5

A Worldwide Commitment. .6
Briefly Speaking.......... 6

ment, solar hot boxes and solar cookers.
The solar cooker she has been working
with is now being manufactured com-
mercially in Bangladesh.

Gil Manuel Canario is working as
Assistant to the Executive Secretary of
the Dominican Republic's National Com-
mission for Energy Policy, where he is in
charge of the Energy Conservation and
Savings Division.

He is in the process of organizing a
four-year energy conservation program
for the Dominican Republic's ir.qustrial
sector. Financed by a $13 million loan
from USAID, the program’s goal is to
achieve an energy savings of 40%.

Since his return to India,
Veeraswamy Geethaguru has been
working on a conical solar still project.
The conical still is “new in design and ef-
ficient in performance,” according to
Geethaguru.

He was honored by Technology, a

monthly magazine of the U.S.-based
Technology Information Corporation,
for his work on water-pumping wind-
mills. The publication named him on its
list of -100 key achievers around the
world “without whom some important
technical advances during 1981 would
not have occured.”

He was also awarded a gold medal for
his work by WIPO, a United Nations
organization.

Ahmed Abasaeed worked for six
months on the design and operation of a
biomass reactor after returning to Sudan.
He also assisted in the erection and
operation of solar cell panels for pump-
ing water, a United Nations Develop-
ment Program project.

He returned to the University of
Florida and completed a M.S. in
chemical engineering (biomass conver-
sion) in May 1982. He is currently work-
ing towards his Ph.D. in the same field at
UF. {continued on page 2)

TAET Biogas Unit in Operation

In an effort to offer program par-
ticipants the opportunity to view biogas
technology in operation, the TAET staff
has designed and constructed a biogas
unit at the Training, Research and
Education in Environmental Occupa-
tions (TREEQ) Center, site of the train-
ing program.

It is the first time the program has had
a biogas system in continuous operation.

According to Dr. Martin Bush, who
designed the unit with Dr. Roberto
Pagano, the objectives of having the unit
are: (1) to demonstrate biogas
technology, (2} to run a small, modified
gasoline engine on tha gas produced,
and {3) to examine the power
characteristics of the ergine.

The unit is constructed from two oil

drums, with a pit volume of 180 litres"
and a gas holder volume of approx-
imately 100 litres. The feed is three litres
of dung per day mixed with an equal
volume of water.

Dung for the biogas unit is being pro-
vided by “Bruiser,” a 10-year-old beef
steer owned by the University of Florida's
Institute of Food and Agricultural
Sciences {IFAS). The research animal is
being studied by IFAS as a “walking
anaerobic digester.”

A lab-scale biogas system is also being
assembled at the TREEQ Center to ex-
amine the temperature dependence of
the process and the effects of other
operational parameters on gas produc-
tion.
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Participant Update conined o page 1

SESSION 11

On his return from the TAET pro-
gram, Mohammed Quaiyum was
responsible for organizing the first
Bangladesh National Seminar on Energy
for Development (May 24-25, 1981).

Hz2 is currently working with flat plate
solar water heaters at the Bangladesh
Unrversity of Engineering Technology's
Mechanical Engineering Department.

Jerome O.R. Singh is serving as
Senior Technical Assistant of the Carib-
bean Devciopment Bank's Technology
and Energy Unit.

“We in the operation side of activity in
the Canbbean cannot be specialists, but
rather generalists, so as to serve the
needs of 5 million people in 17 self-
governing territories with populations
from 13,000 to 2 million,” Singh said.

rhe Bank's projects involve countries
from Antioua to Guyana and range in
diversity from the promotion of simple
domestic solar food dryers to the testing
and demonstration of solar-powered
photovoltaic systems for irrigation.

Singh and his colleagues were recently
able to influence seven new hotel/-
holiday cottage developments to incor-
porate solar water heating.

Donald Petersoa has been joined
by Eduardo Sibaja at the Instituto
Tecnologico de Costa Rica where the
emphasis in applications of renewable
energy resources, Peterson said, has
gradually moved from solar energy
studies to biomass energy.

The Tecnologico has just completed a
project with Citizen's Energy Corpora-
tion which examined the various
technologes that utilize biomass energy.
The project included studies on the pro-
duction of charcoal from forest residues.
the application of biodigesters in Costa
Rica and a project on coffee drying.

Suresh Chandra is responsible for
the coordination of the Non-
Conventional Energy Resources pro-
gram of Bharat Heavy Electricals, L.td. in
India. The company's areas of research
and development include solar water
heating systems, solar power generation,
solar water pumping, solar cooling, solar
thermal energy storage, wind power and
biogas.

Federico “Fred” Santos, Jr. is

2

serving as Development Coordinator of
the Special Projects Division of San
Miguel Corporation. He has been
gathering data on a project involving tha
use of solar water heating for industrial
use.

Santos said the company is examining
the potential for solar drying of cattle
feed at its cattle farm and has consulted
with the University of the Philippines at
Los Banos on the project, a pilot installa-
tion.

The company is also awaiting the
completion of a biogas plant in the hog
farm of one of San Miguel's subsidiary
companies.

Dr. Kamal Abdalia, Sudan, has
superviscd  University of Khartoum
students working on the design of a solar
refrigeration unit and a solar collector.
His department (mechanical :ngineer-
ing) is also conducting a project on a

“I am personally amazed at the
many things I can do now and
how other people believe in my
suggestions just beccuise [ have
gone through the TAET
training.”

—RACHEL POLESTICO
SESSION IV PARTICIPANT

solid abserbant solar refiigeration systemn
in collaboration with the Danish govern-
ment.

Since his return to Sudan. Dr.
Ahmed Ibrahim Elhag has been in-
volved in studies and research on the
development of solar refrigeration, solar
water pumping and smali-scale
hydropower in Sudan.

He said the University of Khartoum
Mechanical Engineering facuity, of which
he is a member, is in the process of
establishing an Energy Research Group.

Chaya Jivacate was recently
assigned by the National Research
Council to form a working group to give
advice and guidance to his government
concerning the research, deveiopment,
demonstration, testing and evaluation of
photovoltaics in Thailand. The group will
be composed of members from both the
government and private sactors,

Dr. Emerson F. Jaguaribe is con-
ducting post-doctoral research at the
University of Michigan in the diffusion of
heat in a porous medium. He said he is
planning to use the results of his study in
solar applications in Brazil.

SESSION 11

Benjamin Lartey was recently
selected by the Commonwealth Science
Council (London) to be Ghana's Na-
tional Coordinator of solar crop drying
and solar systems for the Council's
African Energy Program.

J.R. Meena, India reports that his
present activities as Senior Scientific Of-
ficer at the Commission for Additional
Sources of Eneray include progra'a plan-
ning and evaluation of ‘esearch,
development and demonstration pro-
jects sponsored by the Commission in
conjunction with various organizations in
the field of new and renewable energy
sources

Rashar! Aburas is currently head of
the Eneigy Section of the Jordan Elec-
tricity Authority. He has participated with
the World Bank in carrying out a com-
prehensive study on the energy sector in
Jordan. He has also conducted a study
for improving energy utilization in Jorda-
nian thermal power stations.

Juaa “Pancho” Lara has been
working with a private cement plant in
Panama in a puzzolane drying project
designed to produce low-cost cement by
combining active and passive solar
systems to dry the material.

Shostly after his return to Panama.
Lyna Sheldon was transferred to
Sudan to serve as Chief Engineer of the
USAIL/Sudan Mission. He was
previously roject manager for the
USAID Alternative Energy
Sources Project in Panama.

Lynn and his wife. Karen, are
celebrating the September birth of their
sncond son, Jason Andrew:.

Conceypcion “Sony” Inductivo's
work at the Philippines National Oil
Company’s Energy Research and
Deveiopment Center is geared towards
the commercialization of selected non-
conventional/conventional energy

{continued on page 3}
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(continued from page 2)

systems. She is working specifically with
industrial-scale applications of biogas
technology.

As a continuous undertaking, she has
been assessing and/or evaluating com-
pleted projects implemented by both
private and public institutions under the
assistance of the Ministry of Energy.

In his position as head of the Sri
Lankan National Engineering Research
and Development Center's Solar Energy

Department, Don B.J. Ranatunga is-

supervising a variety of solar projects, in-
citding the operation of a solar water
heater in a chemical factory, where it is
used to preheat boiler feed water.

In addition to his solar energy activities
with the Center, he has developed a
wind-powered battery charger, a three-
bladed, 12-foot high-speed wind turbine.

Also, he is serving as adviser to the
Ministry of Industries and Scientific Af-
fairs on energy conservation projects.

SESSION IV

At the Centro de Tecnologia
Petrolera in Bolivia, Marcelo Urquidi
Moore and his colleagues are trying to
finance a Laboratory of Energy
Research. Tentative plans for the
laboratory include the testing of the per-
formance of internal combustion engines
using alternative hybrid fuels.

At Dominica's Ministry of Com-
munications and Works, Petronald
Green has been involved with the
establishment of an energy unit to coor-
dinate all energy-related matters.

Editor’'s Note:

Former participants are asked to
send news and photographs of
their activities since attending the
TAET program. @articipants are
also encouraged to send their com-
ments regarding the TAET pro-
gram and how it can be improved.

All correspondence shauld be
sent to: Editor. TAET Transfer,
Training in  Alternative Eneryy
Technologies program, University
of Florida, 3900 S.W. 63rd Blvd.,
Gainesville, Florida 32608.

The Ministry is planning the construc-
tion of a mini-hydro plant in one of the
country’s non-electrified villages, a pro-
ject that Green is coordinating.

He is also serving as coordinator for a
Human Serttlements and Energy Project.
The objective of the program, Green
reported, is to make use of funding from
the Organization of American States to
set up various appropriate energy-
related pilot projects 'n participating
countries.

R. Emile Rhinelander was recent-
ly promoted to the newly-created posi-
tion of Appropriate Energy Technologist
with Liberia’s Ministry of Lands and
Mines. He is responsible for the design,
construction and fabrication of alter-
native energy installations in his country.

Along with fellow Session IV partici-
pant Jacob Sandikie, Rhinelander
also is woriing with a team of U.S.
workers in assessing the energy
resources of Liberia. The USAID-
sponsored project is the result of a
cooperative effort between the govern-
ments of the Liberia and the United
States and involves representatives of
the Liberian Bureau of Hydrocarbon and
the Oak Ridge National Laboratory
(Tennessee state).

Chandra Joshi is working on the
development of micro-hydro power in
Nepal.

Nora Dicioco, the Philippines, has
been assisting the National Engineering
Center in conducting alternative energy
short courses for engineering teachers
and is currently preparing a seminar for
chemical engineering teachers on
biomass systems.

She has also been assisting a number
of people making studies on solar
distillers, solar cookers and solar concen-
trating devices.

Dicioco reports the Center is consider-
ing joining in the newly<reated program
on energy management at the Universitv
of the Philippines’ College of Engineer-

ing.

“It is worth noting that the Philippines
Government is really bent on the idea of
hamessing indigenous and renewable
sources of energy, particularly geother-
mai, snlar and biomass resources,”
Dicioco said. "There is an increased

drive to develop our hot springs and

| participant

Session
Geethaguru inspects the conical solar still he
developed after his participation in the TAET
program. Information on the still was pub-
lished in three languages as a “do-it-yourself"”

Veeraswamy

bookiet. He has been honored by
Technology, a UF-based magazine and
WITO, a United Nations organization, for his
work on water-pumping windmills.

energy plantations as well as disperse
biogas technology in the rural areas.”

In the Philippines, Rachel
Polestico has been passing on the
knowledge she gained as a TAET partici-
pant. She recently trained 37 par-
ticipants of the Southeast Asian Rural
Society Leadership Institute at Xavier-
University on alternative energy and ap-
propriate technology. She also com-
pressed the TAET training into a 10-hour
mini-course, which she presented during
a physics convention for the southern
Philippines.

Polestico has joined the Xavier
University Extension Service as a biogas
project officer, where her services are in
demand in villages to design and install
biogas generators. “| have made several
designs patterned from those | learned in
Florida,” Polestico reported.

“l am personaily amazed at the many
things | can do now and how other peo-
ple believe in my suggestions just
because | have gone through the TAET
training,” she added.



TAET Transfer

January 1983

Plan Ori It

WIND WORKSHOP V1, June 1-3, 1983, Minneapolis, Minnesota. Sponsored by the Wind
Energy Division of the American Solar Energy Society (ASES). Contact: ASES, 1230 Grand-
view, Boulder, CO 80302.

THIRD INTERNATIONAL CONFERENCE ON ENERGY FOR RURAL AND
ISLAND COMMUNITIES, September 12-16, 1983. Inverness, Scotland. Papers are now
being requested for this third annual conference on meeting the energy needs of remote com-
munities. Emphasis will be on “end-use experiences.” Contact: W. Grainger, J.W. Twidell,
Department of Applied Physics, University of Strathclyde, John Anderson Bidg., Glasgow, G4
ONG, UK.

1983 THIRD ANNUAL TRADE FAIR, TECHNOLOGY FOR THE PEOPLE,
November 21-27, 1983. Manila, Philippines. Contact: TFTP/PHILCITE, P.O. Box-P.A.,
473, Roxas Blvd., Manila, Philippines.

Greetings from Dean Chen

GREETINGS!

With this first issue of the TAET NEWSLETTER, we are very pleased and proud to send out
this global message, offering greetings and say hello to all our friends and TAET alumni who are
scattered throughout the world. HI, HOW ARE YOU?

TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES (TAET) is a unique program.
With the rapid depletion of petroleum recources, alternative energy technologies are vital com-
plementary means to sustain and satisfy the energy need throughout the world. Thanks to the
vision of the U.S. Agency for International Development (AID), the TAET program was born
and the University of Florida is privileged to organize and conduct this TAET program since its
inception in early 1980.

For the graduates of the past five sessions, | feel fortunate and privileged to have greeted
every one of you at the graduation ceremony as well as at the opening ceremony and other oc-
casions. We appreciated your participation in the program, and are thankful for your continued
dedication, hard work and leadership role in applying alternative energy technologies in your
own country and for the well being of the world.

Few educational programs have as much impact as TAET does. Its goal directly impacts the
welfare of the people on a global basis, and the TAET participants as a training class resemble a
“United Nations" assembly with their fruitful technical pursuit in a friendly, harmonious at-
mosphere.

For the success of the TAET program, | wish to record our collective gratitude to: Mr. Alan
Jacobs, Director, Office of Energy, and Ms. < *“ley Toth, Program Manager, both of the U.S.
AID, for their leadership roles, with Mr. Jacobs as the visionary and creator of TAET; Dr. Erich
Farber, other faculty and staff members, for their leadership and substantial contributions in in-
struction and all aspects of TAET operations; Dr. Jack Ohanian and other members of the
TAET Advisory Committee, for their valuable reviews and deliberations to ensure that the ob-
jectives of the TAET program are met in the curriculum and instructional activities.

During each of the graduation ceremonies, Dr. Farber always repeated his message, “You as
graduates of the TAET program have an important mission to contribute to your own country
and the world. Collectively, you form an international network of expertise in alternate energy
technologies; and it is important that we keep in touch to exchange ideas, share experiences,
and provide constructive suggestions (to the TAET program and to each other).” As the Foun-
ding Director of TAET, Dr. Farber is, of course, the focal point of communication for this net-
work. | know that many of you have written letters to Dr. Farber reviewing and discussing your
perspectives and experiences. (And we appreciate very much your kind words about the TAET
program.) With the new TAET NEWSLETTER, we shall now have a new instrtument and a
new dimension in our communication.

Dr. Erich Farber and all faculty and staff members in TAET join me in sending our warmest

personal regards.
( / (S

//L)/‘— 7 oA
/

Wayne H. Chen, Dean
UF College of Engineering

A Letter from TAET

Dear Alumni of TAET,

It is such a pleasure to receive the
many letters, Christmas and birthday
cards from you and to hear what you are
doing and how you are using the infor-
mation which we provided for you in the
Training on Alternative energy
Technology. It was like a reunion when |
met fifteen of you in Africa last summer
during the United Nations Energy
meeting in Nairobi, as well as fifteen of
my former students who received their
advanced degrees in our Laboratory.

This summer | had the same ex-
perience by having been invited to Hon-
duras as the keynote speaker for the
Central America Engineering Societies
Congress, meetings in Venezuela, the
Pan American Engineering Association
Congress in Puerto Rico and some
meetings in Mexico.

At all places | met former TAET par-
ticipants, former students or associates,
or associates of both. This provided, in
addition to the many letters, information
on what all of you are doing.

| hear many success stories, promo-
tions you received because of your work,
and satisfaction with your work and | am
proud of you and happy that we could
contribute to this. )

We hope to hear from you in the
future as we have in the past and wish
you the best in your field of work.

With best wishes, | remain

et

Erich A. Farber, Ph.D., P.E.
Distinguished Service Professor
Director, Solar Energy &
Energy Conservation Lab

£ et

P.S. If there is anything we can do to
help you, we hope that you'll let us
know.
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Technical Topics:
The Silicon Solar Cell Pyranometer

Constantan
Silicon Resistor
Cell {1 ohm

-—

Variable Resistor 0-50(

Meter

Variable Resistor 0-50()

Wiring Diagram for Silicon Solar Cell Pyranometer

by Leonard Laketek

Many technical people are aware that
one of the- most useful instruments in the
measurement of the solar resource is the
pyranometer. The classic example of a
first-order world-class instrument is the
Eppley PSP. This instrument is found in
most laboratories involved with the
design of systems which will employ the
sun as an energy source.

There are two basic disadvantages of
this system. First, the cost, which is more
than $1,200 and the second, the need
for a costly support voltmeter, The PSP
needs a digital voltmeter to accurately
measure the electromotive force pro-
duced by the PSP when exposed to solar
radiation. The PSP voltmeter system can
easily cost more than $1.900. This
system has the additional disadvantage
of not being extremely rugged or por-
table for use in the field, away from the
laboratory environment.

The need for a small, portable
pyranometer has been satisfied by in-
struments designed around a small
silicor: cell in conjunction with a standard
D'Arsonval movement. Commercial ex-
amples of this system in the TAET
laboratory are the Dodge Model 776 and
the Matrix Mark 6 hand-held
pyranometer. Their respective costs are
approximately $110 and $300.

The TAET photovoltaic lab has

recently been modified to allow par-
ticipants to fabricate their own silicon cell
pyranometer from components supplied
in the lab. These units are calibrated
using the TAET Eppley PSP
pyranometer as a reference standard.
Each unit is studied to determine its
response to different light sources and
various weather conditions. Participants
establish a calibration curve for their
pyranometer and learn to recognize the
advantages and disadvantages of the
system. Upon returning home, the par-
ticipant has an instrument which can
immediately be placed into service pro-
viding accurate radiation information.
The cost of this lab-made instrument is
approximately $22.

A diagram of the basic circuit is provid-
ed for those persons interested in making
their own pyranometer. A few guidelines
are in order. The silicon cell (Edmond
Scientific Co., 101 E. Gloucester Pike.
Barrington, N.J., 08007, Call #30748.
Price — $6.95) is designed to produce
90 MA short circuit current. The circuit
has the silicon cell operating through a
resistor of less than 1 ohm resistance,
because it is the short circuit current that
is linear with respect to the incident
radiation. The wire in the circuit is con-
stantan. The resistance of constantan
wire is constant over a broad

temperature range: this gives the circuit
stability and insensitivity to changes in
ambient air temperature. The resistive
elements in series and parallel with the
meter are selected to ailow the meter to
be adjusted during calibration to give a
direct scaled readout of the incident
radiation.

F-Publisher’s Note—

TAET TRANSFER is published bi-
annually by the Traming in Alternative
Energy Technologies program to provide
information on the program and its ac-
tivities to interested parties.

The TAET program is a cooperative ef-
fort of the U S. Agency for International
Development and the University of
Flonda.

Any past participant interested in sub-
mitting articles or items of interest to this
newsletter should address them to: Editor,
TAET TRANSFER, Training in Alter-
native Energy Technologies Program,
University of Flonda. 3900 SW 63rd
Blvd.. Gainesville, Florida 32608
Telephone: (904) 392-4674.
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TAET and
Transfer:

A Worldwide
Commitment

trans fer (trans-fur, trans fer) to con-
vey or shift from one person or place to
another; to transport; to serve as a
medium of transmission for; to com-
municate or make known; impart.

Since its inception in 1979, the Train-
ing in Alternative Energy Technologies
program has been reaching out to the
world in an attempt to transfer the alter-
native energy knowledge and experience
of the United States to representatives of
Third World countries.

With the publication of the first issue of
TRANSFER comes a continued commit-
ment to inform, educate and otherwise
communicate with the peoples of the
world and, through TAET. form a
worldwide network of knowledge.

We invite you to share with us your
experiences since attending the TAET
program and any important energy news
from your country. We also welcome
any comments you, as a former TAET
participant, have concerning the TAET
program. With your interest and
cooperation, through TRANSFER we
can continue the commitment that was
established with the Training in Alter-
native Energy Technologies program.

Briefly Speaking...

Deadline Dates Set for 1983 Sessions

Dates have been set for the two |AET training sessions scheduled in 1983, The
dates and application deadlines are as follows:

SPRING 1983

FALL 1983
Orientation February 17-18 August 18-19
Start of Session February 21 August 22
End of Short Course March 4 September 2
End of Extended Session June 3 December 9
Deadline for Applications December 1, 1982 May 4, 1983

Persons interested in participating in the program should contact the local USAID
mission to obtain further information on the program and to receive application

packages.

Staff Changes

Former TAET instructor Dr. Anil
Rajvanshi has returned to his home
country, India, where he is Director of
the Energy Division at the Nimbkar
Agricultural Research Institute. He and
his wife. Nandini, are the proud parents
of Noori, a baby girl born May 17 of this
year.

Rajvanshi was replaced by Dr. Martin
Bush, who joined the TAET staff in June
1981. Dr. Bush has previously taught at
the University of Calgary (Canada), the
University of Waterloo at Ontario and
the University of the West Indies at
Trinidad.

Participant List Available

A list containing the names, addresses
and affiliation of all TAET participants
has recently been updated to include
Session VI participants and changes in
former parnticipants’ addresses.

TAET alumni can receive a copy of
the list of fellow participants and coun-
trymen by contacting: Dianne Wright,

Training in Alternative Energy
Technologies program, University of
Florida, 3900 S.W. 63rd Blvd.,
Gainesville, Flonda 32608.

TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES

University of Florida

3900 S.W. 63rd Boulevard
Gainesville, FL. 32608
(904) 392-4674

Address Correction Requested
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TAET Session 7 Comes to a Close

Session 7 of the Training in Aller-
native Energy Technologies program
ended in early June this year. Twenty-
four participants from 14 developing
countries attended the course which
ran for 15 weeks from February 22nd
through June 4th. So far, a total of 225
persons from 50 developing countries
have participated in the TAET program.
The picture above shows the Session 7
group including the two participants
who attended only the two-week short
course. From left to right, standing: Dr.
Marwan Mahmoud, Royai-Scientific
Society, Amman, Jordan; Dr. Tara
Chandra Kandpal, Centre of Erergy
Studies, New Delhi, India: Francis
Mkwawa, Capital Development
Authority, Dodoma, Tanzanmia: Bakri
Osman Hamed. National Energy Ad-
ministration, Khartoum, Sudan:
Jirakom Padumanon, Electricity
Generating Authonity of Thaiiand. Non-
thaburt, Thailanc: Ms. Shirley Toth.
USAID, Washington, D.C.. USA: Dr.
Niyom Boonthanon. Chiangmai
University, Chiangmai, Thailand: Dr.
Martin Bush, TAET Instructor: Ms.

Kawther Abdelgadir Elsheikh, Na-
Khar-

tional Energy Administration,
toum, Sudan: Ms. Sharon Loschke.

TAET staff. Daddy Dampha, Depart-
ment of Community Development, Ban-

jul, The Gambia: Dongrin Mangok,

Regional Ministry of Industry and Min-

Ing, Juba, Sudan; Martin Asare,
Ministry of Fuel and Power, Accra,
Ghana; Mukti Joshi, Water and
Energy Commission, Kathmandu,
Nepal: Vann Chesney, TAET stalf:
Samsul Oesman. LEMIGAS Cipulir,
Jakarta, Indonesia; Joe Kurinec, TAET
staff. Tanmay Sidki Uyar, Marmara
Scientific and Industrial Research In-
stitute, Gebze, Turkey; Jose Martinez,
Instituto  Centro Americano de Agd-
ministracion de Empresas, Managua,
Nicaragua; Widjosenc Kaslan,
LEMIGAS Cipulir, Jakarta, Indonesia.

In front, from left to right: Mohamed
Sobni Abd EI Salam, Qattara Hydro
anc Renewable Energy Projects
Authority, Cairo, Egypt; Ibraham Hus-
sein Saleh Rabie, Qattara Hydro and
Renewable Energy Projects Authority,
Cairo, Egypt; Ms. Chureerut Suwan-

vithaya, Electricity Generating Authori-
ty of Thailand. Nonthaburi, Thailand:
Ms. Bulgis Suliman Algadir. National
Energy Administration. Sudan; Ms.
Louris Fawzy Rizkalla, Egyptian Elec-
tncity Authonty, Cairo, Egypt; Mustafa
Ahmad Zahran, National Planning
Council, Amman, Jordan; Abdel
Moneim Mohd Abdel Razig, National
Energy Admunistration. Khartoum, -
Sudan; Dr. Erich Farber. Distinguished
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Rahul Parikh (Session 3) writes
frorn Ingia that ne s continuing Mis
wCiv 0N the aeveiopment of nmis solar
ccerer at ne  Agrnicuitural Tools
Researcn Cantre i Barcoh., The
QnGinadi cesign nas peen moafiea i an
stion 'ooimerove iis afficiency. Model
numoer 2 nas twice the reflectar area
O ine hret model, a4 modification that
Parnkn says results i significantly
higner temceratures :n the pox. The
thira moce! of the cooker has the ud fit-
ung inside the box, a <hange that
Parn hopes wil lessen conveclive
neat 'ossaEs whien the wing s strong. In
ada:iton o the work on the solar
coorers, Pankn s also working on solar
aryers, solar stz ana  fieea-gome
£:100as digesters.

Marsal Alimin (Session &), 1s work-
NG n Ingonesia setting up  the
Pusopinotek Energy Researcn
Laporatory. PERL. He writes that “'the
purpose of PERL s o develop an in-
conesian  cadre of energy related
‘ecnnical marpower, and !o strengthen
the energy related tecnnological instity-
tong neeaed for continued eccnomin
grewtn of Indonesia. with both em,
pnasizing the non-petroeurn energy
sector Technical activity wiil focus on
the dentification of US commercially
avalable energy lechnoiugies suitaple
for Inconesia, the evaluation and adap-
tation thereof to Indonesian re-
guiremen:s, and the lastering of com-
mercial manufacture and marketing of
such energy equipment in Indonesia.”

According to Alisnin the ultimate ob-
leciive of PERL i1s to expeaite the
transfer of technology to Indonesia ta
heip establish new Indonesian energy-
relateqa eaterprises.

TAET Session 7
continued from page 1
Service Professor, University of
Flonda: Mohamed Mahmoud Ramsy
Hamed. Qattara Hydro and Renewable
Energy Projects Authortty, Catro, Egypt;
Ms. Maha Ali Elsayed Elfaki. Na-
tional  Energy Administration, Khar-
toun. Sudan; Dr. Roberto Pagano,
TAET Technical Cirector

The group picture, taken during the
first week of Session 7, does not -
clude two rariicipants who arnved a
fow days later: Ibrahima Lo and Toure
Matar, both with the Centre for
Renewable Energies Study and
Research in Dakar, Senegal.

it il DN

Ranui Parkn adjusis the position of the soiar cocker he constructed during the fifth sassion

of the program

In Burma, Htein Lin (Session 5) 1s
hard at worl: at the Central Research
Organization in Rangoon on therr
national-scale biogas project. His work
includes the design and faorication of
cheap brogas stoves and blogas lamps.
as well as the design of the system in-
sirumentation and the machinery for
feeastock preparation.

Htein Linis aiso building a gasifier to
power a gasoline engine, and pianning
10 consiruct tracking and concentrating
photovoltaic systems.

Over in Sierra Leone at Fourah Bay
Coliege, Malcolm Whitfield (Session
4) s sunervising projects N biogas
technology, small hydro. and soiar
energy. Now a memper of the Sierra
Leone Naiional Energy Committee, he
IS abeut to lead the second pnase of a
Canaaian-sponsored project develop-
INg soiar c¢rop dryvers. One comment
that ‘Whitfield makes that mav e of
interest to readers is his behef that
the addition of ime juice 10 the aigester
feed siurry 1mproves biogas proauc:
tion.

"The need of the hour 15 to eliminate
wasteful use of wood because even
with tne most amoitious soc:al forestry
programmes, it will Nt be possible to
briage ihe gap tetween the supply and
demand of wood In the coming
decade.” S0 says Dr. S.K. Sharma. a
member of the faculty of Chemical

Engineering and Technology. Panjap
University, convenor of the science
and technology cell of the Panjab
Pradesn Congress Committee (1) and a
TAET Session 1 participant.

Or. Sharma, who has worked exten-
sively in the field of new ana alternative
sources of energy, chose the sucject of
'social and farm forestry” as the orin-
cipal topic of the first eaition of the
newsletter of the Science and
Technology Cell. The newsletter. the
first of its kind, wiil pe circulated among
politicians, government officers,
rinisters, and party workers.

Or. Sharma asserls that conserva-
tion efforts shoula oe directed towards
popularizing the smoketess chula n
rural homes. “Even if twenty per cent
of the pooulation starts using these
chulas, 1.8 crore tonnes of wooa can
be saved annually. This 1s 2qual 10 25
lakh hectares of fuel wood plantation,
whicn 1s 80 per cent of the Sixth Plan
target of social forestry for the
country,” he points out A number of
scientists, incluaing Or. Sharma, have
teen anoomnted oy the Commission for
Alternate Sources of Energy 10 test the
new smokeless stoves.

From :he Republic of Libena. Emile
Rhinelander (Session 4). a physicist in
the Ministry of Lands, Mines and
Energy, reports that he has recently
been working with a team of energy ex-
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perts encaged in the task of assessing
Liberia’s energy situation. This major
and definitive study, jointly undertaken
by USAID and the Government of

Liberia. has just = mpleted. Also
contributing to * ~as Jacob
andikie, Rhir on 4 col-
league wno w sessment
of residential « iberia.
ccar Soleru .10 5) s now

Coordinator for New and Renewable
Sources of Energy at the Energy
Secretariat of the Ministry of Industry,
Energy, ang Mines (MIEM) of Costa
Rica.

Solera writes that Costa Rica is mov-
ing aggressively ahead in developing
the country’'s bioenergy resources.
One example: in the rural town of Hor-
quetas a wood-gasifier generator
system will provide approximately 100
KW of electrical power to meet residen-
tial and commercial requirements of
the town, which is not currently served
by the national grid system. The MIEM
IS also supporting projects in blogas
technology, ‘mproved stoves, and im-
proved charcoal production.

In the Philippines, Rachel Polestico
(Session 4) is now working full-time in
the Appropriate Technology Centre of
the Xavier University College of
Agriculture. Although cperating only
since January 1983, the Centre has
already run eight training courses in
various aspects of appropriate
technology anc alternative energy
technology. '‘Basicaliy we offer one
semmar a month for the production-

Publisher’s Note

TAET TRANSFER is published
biannually by the Training in Alter-
native Energy Technologies pro-
gram at the University of Florida.
TRANSFER is sent to all TAET alum-
ni, to AID missions, and to those
working in the field of alternative
energy technology who request the
publication.

The TAET program is a
cooperative program of the U.S.
Agency for International Develop-
ment and the University of Florida.

Anyone interested in submitting
articles or items of interest to this
newsletter should send them to: The
Editor, TAET Transter, 3900 SW 63rd
Bivd., Gainesville, Florida 32608,
USA,

utilization-processing of a particular
agricultural product, and one seminar
about appropriate technology to
spectal groups of audiences,” Ms.
Polestico says. When not busy
teaching, Ms. Polestico transiates
technological literature into the ver-
nacular. an exercise that she feels
makes the new technologies more ac-
cessible to the vilagers.

Now in charge of the Nuclear Power
and Energy Division of the Bangladesh
Atomic Energy Commission (BAEC),
Mohammed Abdul Quaiyum (Session
2) i3 involved in many alternative
energy projects. He has prepared a
Renewable Energy Programme for
BAEC and this nas recently been ap-
proved. As part of this programme,
Quaiyum writes that BAEC is looking in-
to solar powered pumping systems,
solar refrigeration systems. and
photovoltaic technology. They also plan
to study the growth characteristics of
fast growing trees and shrubs such as
Ipil-loil (Leucaena leucocephala) and
Dhaincha (Sesbania bispinosa).

From Jordan, Rashad Aburas (Ses-
sion 3) has been working on a feasibility
study of a potential 1 MW hydropower
site. He has also just finished a paper
on the global energy demand and sup-
ply situation. Aburas collaborated with
the World Bank in writing and
publishing a report on Jordan's Energy
Sector. At the present time he is work-
ing on a village electrification scheme
using photovoltaics, a project financed
by the Government of Japan.

Since his return to Bolivia last
December, Jorge Medina (Session 6)

has worked with the local AID office
and has developed pians for the ap-
praisal of alternative energy sources in
the Pando region. Medina notes that the
new hospital in Cobija has a solar hot
water system, the first time, he
believes, that a large solar thermal
system has been constructed in that
part of the world,

Since she returned to Bangladesn
over a year ago, Mrs. Nazma Begum
(Session 5) has been busy. She 1s work-
ing on the design and fabrication of a
soiar cooker using circulating oil as a
heat transfer medium. She has also
designed high-efficiency mud stoves
for biogas use, as well as helped to
organize training programs in biogas
technology for people in the rurai
areas.

And lastly from the National Physical
Laboratory in New Delhi. Dr. Santosh
Kumari (Session 6) has written to us
saying that she is continuing her
research in photovoltaic techroiogy.
Or. Kumari will be back in Flonda in
April next year when she will present a
paper at a conference in Orlando. She
hopes to have enough time to return
to Gainesville and to renew oid
frendships. We look forward to her
visit.

Finally, a word to ali of you out there
who have not yet written to us here in
Florida. Please remember that this
newsletter cannot be an effective
meatum  for information exchange
unless we all participate in putting it
together. What we need from you is a
brief letter describing vour work. Let us
know what's happening!

From the Project

Dear Alumni:

| would like to express my ap-
preciation, and that of the Agency for
International Development (AID), to
the TAET staff for the excellent job
they have done in putting together
this newsletter. A newsletter of this
quality takes a lot of time and effort in
researching and writing articles, and |
very much appreciate the hard work
and dedication the TAET staff gives to
this program. | would also like to ex-
press my gratitude to all the alurnni
who have kept us informed of their
activities, for without their participa-
tion and letters this newsletter would

Manager

not be possible. | would also like to
urge alumni to submit articles for the
newsletter on any work they feel their
fellow alumni, TAET program staff, or
AID would be interested in.

I enjoy hearing from you, and even
though | might not respond as quickly
as | would like, please believe me that
you are not forgotten.

My best wishes.

Sincerely,

Shirley A. Toth
Oftice of Energy
Agency for International Development
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Western Field Trip Covers Broad Range
Of Alternative Energy Technologies

Session 7 participants viewed a
broad range of alternative energy
systems during the week-long western
tield trip run during the middle of May,
week 13 of the 15-week training pro-
gram.

Leaving Gainesville early in the
morning of Sunday, May 15, the group
flew to Phoenix, Arizona, where they in-
Spected the Sky Harbor photovoltajc
System at the Phoenix airpoi*. This in-
stallation was, until very recently, the
world's largest grid connected
photovoltaic power plant. Rated at 225
kilowalts peak power, the installation IS
ct partcuiar interest since it uses
Fresne! lenses to concentrate sunlight
onto the tracking photovoltaic paneis.

The TAET group then drove to Pro-
fessor John Yellott's nearby home in
Scottsdaie  to wview Yellott's solar
heating system and solar-powered
Yazaki air-conditioning installation.

The next day the group journeyed
north to DSET laboratories located in
Black Canyon City, Arizona, about 40
miles north of Phoenix. DSET Labs is
an internationally recognized materials
weathering and solar device testing
Organization with operations in Arizona,
California, Florida, and New Jersey. In
Arnzona, the laboratory runs both real-
ime and accelerated test procedures
on a wide range of maternalis, pigments,
coatings, and otnher devices, They also
test a broad range of solar
technologies including hot water
Systems, flat plate and concentrating
collectors, and photovoitaic panels.
After staying the night on the southern
rim of the Grand Canyon, the group
traveled west towards Nevada and on
Tuesday spent most of e afternoon
On a guided tour of the Hoover dam, a

"1300 Megawatt hydropower instailation

that is one of the largest in the United
States. When it was constructed in the
late 1930's. the Hoover dam was
without precedent. Qver 200 metres
thick at its base, the arch gravity struc-
ture nses 220 metres above bedrock
and curves for nearly 400 metres
across Black Canyon. The dam is the
key to the control and regulation of the
lower Colorado River and the lemper-
ing of that rniver remains its principal
function. Lake Mead, America's largest
man-made reservoir, backs up for
almost 180 kilometres behind the dam
and holds an estimated 35 billion cubic
metres of water.

On Wednesday morning, the par-
ticipants continued their journey into
California. First Stop was the unique

et R F Ad

Top photo: Accelerated testing at the DSET
labs near Pheonix, Arizona. Above: Altamont
pass wind farm showing part of the field of
800 56k W wind machines. At lefi: Solar One
central recewver system. 1818 heliostats,
each with an area o! 40 square metres,
focus sunlignt onto the recewver. Feak
power cutput 1s about 10 MWe. Facing
bage. top photo. The 1 MWe photovoitaic
power station near Hesperia, California.
Each of the 108 lracking arrays holds 256
Arco M-51 PV panels Facing page. bottom
proto: Part of the Geysers geothermal field
in Calilorma. In the background 1s ore of the
12 generating stations that are powered by
geothermal steam from the field.
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Solar One instaliation near Barstow in
Southern California: a 10 MWe. solar
thermal, central receiver electric
power plant. Popularly known as a
‘power tower’ unit. the plant employs
1818 heliostats. each with an area of
40 square metres, to focus sunhgnt on-
to a receiver posittoned 90 metres
above the ground. At peak levels of in-
solation approximately 65 MW of radia-
tion strike the receiver panels,
generating 14.2 kg/s steam at 516°C
and 10.3 MPa. Steam from the central
receiver drives a General Electric tur-
bine generator with a maximum gross
outout of 12.8 MWe.

After a guided tour of the Sofar One
installation, the TAET group traveled
southeast to view the 1 MWe
photovoltaic system at Hesperia. In-
stalled at a cost of approximately 12
million dollars, this tracking PV system
iS connected to the Southern California
Edison grid.

Wednesday night was spent in
Fresno. Thursday morning saw the
group’'s coach climbing tigh into the
Sierra Nevada where Pacific Gas and
Electric 1s compieting construction of
the Helm's Pump Storage project.
Located on the Wishon reservoir in the
Sierra National Forest, the project uses
baseload night-time power to run
turbines In reverse and pump water
from Lake Wishon to an upper reservoir
500 meltres above the level of Lake
Wishon. During the day. at times of
peak power demand, the installation
operates in much the same way as a
conventional hydroelectric power
plant: water flows through the three
Francis turbines back to the lower
reservoir. For every four units of elec-
trical energy used to pump water 10 the
upper reservoir, PG and E engineers
claim that three should be recovered
dunng peak load power generation.

Based now in San Francisco. the
participants on Friday were taken on a
tour of the Geysers geothermal power
plant approximately 50 miles north of
San Francisco. Saturday. the last day
of the held trip. provided one of the
highlights of the tour — a wvisit to the
Altamont Pass wind farm, where 800
wind turbines provide electrlcity_ to the
local grid, followed by a look at the im-
pressive 2.5 MWe Mod 2 wind turbine
near Solano.

.
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Statf Notes

Inky Laketek. TAET laboratory
manager, is planning a tnp through a
number of developing countries at the
end of 1983 Leaving Flonda in
December. he will visit Turkey, Egypt.
the Sudan, India. Thaidand. and In-
donesia. before returning to Gainesvitle
via Hong Kong. Japan, Hawan, and San
Francisco. Inky expects to be home
some time n January, 1984. While 1n
India he will give a number of lectures
and also consult with Dr. Anil Rajvan-
shi. Those alumni who attended the
TAET program during 1980 and 1981
will remember Dr. Rajvanshi as one of
the program structors at that me.
Dr. Rajvanshi 1s now Director of the
Energy Dwision, Nimbkar Agricuttural
Research Institute, in Phaltan. Inky aiso
plans to wvisit Dr. Amarianto
Kusumowardhoyo in Timur, In-

donesia. Better known to orevious par-
ticicants as ‘Kusumo'. Dr Kusumowar-
Jhoyo was also an instructor with the
TAET program in 1981.

Inky Laketek would be pleased 1o
meet with TAET alumni during nis trip.
Anyone interested shouid write 10 Inky
for detai's of his tinerary

We are sorry to have to report that a
number of TAET statf members are no
longer with us. Mary Green who was
our information specialist. left the oro-
gram at the end of 1982 !0 take up a
position with  Shands hcspital in
Ganesville. More recently. both Loree
Taylor and Patricia Romejko have ieit
the program W 1re sure that all their
fnends arounz '~e world will join with
us In wisning fdary. Loree, and Patnicia
the very best of luck and success in
their new work.
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Improved Metal
Charcoal Stove

Like many cther Afrnican countries.
Tanzana 's faced vath the prospec! of
a znertiall onongicencus suochies of
lueiwece ana crarcoal In the Dogoma
recicn. site of tra rew caoital. a well-
ptanned atfcrestation orogram s in pro-
Gr2ss cul the ‘irst narvest is reckoned
‘C 2 'en vears away One way 10
mitigate (nese prociems 1S 1C mpreve
ine existing 2rg-uge lecnnology — the
ccekstove  The traaitional  crarcoal

T uSRa N Tanzama, cailed sigin. is
2AD, portacte . rrnan.e. simpie. put in-
2thcient

Sesson 7 oarticicant Francis
Mkwawa ‘rom Tanzania, set out to
SuNa an improved SIGr whie attenaing
the TAET raining program. He set five
cesign cntena 'he improved sicve
3NCUIC DE simuar :n acpearance 1o the
2x130rg metal sicve, easy 1o construct
fremiccal matenais by traaitional stove
makers, convenient to use. fuel
efficient. ana cheap

The 1mproveq sigin. developed by
Francis, nas a double wall to reduce
raciative ang convective heat losses,
and contains an inner cone 1o nold the
hot charcoal away from the sides of the
stove. The improvement in thermal effr-
clency proauced by these simpie
mcc-fications o the traattional sigin i3
supstantial The new stove poils water
In haif the time. ang uses aboul 75%
'2sS charcoal 1o co the same cocking
JOD as the tracitional stove.

Mr. Mkwawa's report: A Com-
panson of Effectiveness of Traditional
Metal Charcoal Stove 'SIGIRI" and An
Improved Metal Charcoal Stove." is
avalanle on request.

A Reminder

By now, all TAET alumni should
have recelved in the mail a question-
naire, sent out by us at the TAET pro-
gram. We would like you to respond
to this questionnaire and return it to
us as soon as possible please. Shar-
ing information about what you are
doing in e tield of alternative
energy tecrnology 1s very important,
not only ior the program staff at the
University of Flcrida, but also for our
sponsors in Washington,

(& )\ T
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Francis Mkwawa, from Tanzamia, checks the performance of the improved charcoal stove.
In the foreground 15 the traditional sigir.

The 1984 Program

Dates have been set for the two TAET training sessions scheduled for 1984.
The dates and application deadlines are as follows:

SPRING 1984 FALL 1984
Orientation February 9-10 August 2-3
Start of Session February 13 August 6
End of Short Course February 24 August 17
End of Extended Session May 25 November 16
Deadline for Applications December 1,1983 May 4,1984

Persons interested in participating in the program should write to the Staff
Assistant, TAET Program, for further information.
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Buigis Suliman Algadir hoids two syntrenc

Charcoal briqueltes ana 'ne grounarut
shells trom which they were maae.

Groundnut Shells
Show Fuel Potential

One parucularly interesting group
project in the seventh TAET session
was the successful processing of
groundnut shells to make a svnthetic
charcoal. Ms. Bulgis Algadir. from the
Sudan, devised a simple pul affective
way of carbonizing the shells. which
are generally ciscarded as a worthiess
Crop residue in her homeland.

Using a simple kin, fabncatea from
an oW drum. groungnut shells can oe
easily carocnizea The trick 1S then to
produce ‘charcoa!’ origuettes *rom the
powdery carbon char Ms  Algaair's
novel approach nvolvad the use of
molasses as a binaar  The carpon-
molasses mixture was comnacted Into
the shape of a small cake or onquette
with the aid of a smote Lwunger ang
lube bress that she mace herself The
briauettes were tnen dred in e sun
Althougn the =~=rgy content of the new
fuel has not yo' neen getermined. Ms
Aigaair found ~o oroolem cooking with
the Dbrniqueltss using a traditional
African charcoal stove.

Group Project Reports Available

Session 7 paricioants  produced
S0me 2xCeilent work on their group
preiects The Group oroject reports are
now avatiaple from the TAET program.
The reports are 1) Wind Turbine
Design, Manufacturing and Testing.
by tbramm Ranie. Marwan Manmoua,
Tanay Uvar. ang <awiner Abaeigacir,
(2) A Comparison of Effectiveness of
Traditional Metal Charcoal Stove
‘SIGIRI" and an Improved Metal
Charcoal Stove. oy Francis Mkwawa.
(31 Intermittent Ammonia-Water
Refrigeration System. by Monammed
Sooni Atd Ei-Salam. Matar Toure, ang
Niyon Boonthancm: ) Testing Solar
Ovens and Methods of Improving
their Efficiencies. oy Kawther
Elsheikn ang Martin  Asare. (5
Development of Solar Collector
Testing Procedures. oy Mukti Josni
and Tara Kancoal (6) Photovoltaic
Pumping System. py Lours Rizkalla,

Tep photo: Measuring tne performance of ire onetovoita.c gowearec water pump. From ieft
0 ngnt: Lows Rizkalla (Egypt). Niyom Boonthanom (Thailand), Monamed Hamed (Egypt),
and lbrahima Lo (Senegal). Above: Feeding the horizontal biogas urit, Dadcy Dampha from
the Gambia surs things up.

Mcnamea Hamea, Taray Uyar,
Ibrarima Lo, Niyem Boontharom. and
Marwan Manmoud. 17, Javan Biogas
Plant. oy Daday Damona. Mana Eifaxi,
Bulgis Algaair, ana Dongrin Mangok, (8)
The Establishment of A Credible In-
solation Data Base oy Samsul
Cresman. Wigjosena Kasian, ang

aureerul Suwanvitrava: 19) Charcoal
from Groundnut Shells. 1y Bulgis
Algaarr. {10) The Design and Con-
struction of a Multiple Disk Turbine,
cv Acel Monem Razic. 1%y Small
Scale Hydropower Performance and
Efficiency Data. py Bawr Hamed
Martun Asare. ana Ocngnn tanrgok,
(12) Solar Radiation Measurement.
Ly Jirakom Padumanron

Anyone interesiaq n cblaining a
ccoy of one or more of mese reports
snculg whnite to The Agminisirative
Direcior. TAET Pregram, 3800 SW 63rd
Blva . Gainesvile, FL 3226G8. USA
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Plan On It

1983 Third Annual Trade Fair, Technology for the People
November 21-27, 1983. Manila, Philippines. Contact: TFTP/PHILCITE, P.O.
Box-P.A., Roxas Blvd., Manila, Philippines.

Arab International Solar Energy Conference

Kuwait, November 4-10, 1983, The Arab section of ISES will convene the
First Arab International Solar Energy Conference in Kuwait. Distinguished in-
ternational speakers wilt give comprenensive taiks on the state-of-the-art in
the full range of solar-related issues. For more information contact: 1983
Arab Sotar Energy Conference, Energy Department, Kuwait Institute for
Scientific Research, P.O. Box 24885, Safat, Kuwait.

Atmospheric Radiation

Octoper 31-November 2, 1983 in Baitimore, Maryland. The Solar Radiation
Civision of the American Section (ASES) will hold a special meeting in con-
junction with the American Meteorological Soclety’s Conterence on At-
mcspneric Radiation. Topics will include solar radiation models and

measurements, radiation cooling of buildings. daylighting and agricultural ap-

plications. For more information contact: Professor K.N. Lion, Department of
Meteorology, University of Utah, Salt Lake City, Utah 84112, USA.

1st International Exhibition on Alternative and Recyclable Energy
Types in Africa

November 7-13, 1982 in Dakar, Senegal. For further information, contact:
EXCAF — 7, rue de Thiong, BP 1658, Dakar, Senegal.

6th Miami International Conference on Alternative Energy Sources
December 12-14, 1983 in Miami Beach: Florida. For further Information
write to: Ciean Energy Research Institute, University of Miami. P.O. Box
248294, Coral Gables, Florida 33124, USA.

Coming Soon

One objective of the TAET program
IS to famuilarize participants with 'he
alternauive energy technoiogies. Ideal-
ly. we would like to have examples of
ali the technologies operaling on-site at
the TREEO Center in Ganasville. It will
be some time before we get to that
point but."In the mean tme, we can
recort on our ‘atest effcits to set up
new operatirg systems.

Session 8 particigants will see quite
a few changes o th2 grounds out at
TREEO when they come out to the
training center for the trst tme The
small hut housing the solar hot water
system has been repiaced by a much
larger shed housing, not only a rebuill
solar thermal system. but also a
phetovoltaic-powered refrigerater Nine
Solarex SX110 paneis will provide
power for the operation of an Arctic-
Kold 12 volt refrigerator Battery
storage s proviced in the shea. The
Sysiem is to be fully instrumented and
should provide excellent operating ard
performance data for a group project.

By the beginning ot Septembper we
should pe operating a 50 kW wood-
gasifier. with which we will drive our
long-dormant Opel gasoline engine. We
feel that this system will prove to be
an interesting technology for the next
group of participants.

Also on order 1s a wing metenng
system which will be positioned on the
top of the TREEO budaing. This in-
strumentation will provide a practical
contribution o the lectures on wind
assessment. We are also rebuilding the
solar crop dryer, the biogas digester,
and setting up a couple of hydraulic
rams on the edge of the pond.

TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES

University of Florida

3900 S.W. 63rd Blvd.
Gainesville, Florida 32608
USA

Address Correction Requested
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Session 8 of the Training in Alter-
native Energy Technologies program
ended in early December 1983. Par-
ticipant evaluations indicale that the
last session was one of the most suc-
cessful in the prograin'c history.
Twenty eight participants from thir-
teen developing countries attended
the full course. bringing the number
of TAET alumni up to 251,

Shown above is the Session 8
group of participants, including four
members who attenaed onty the two-
week short course. From left to right
stanaing: Peter Smith, Bureau of
Standards, Kingston. Jamaica: Joe
Kurinec, TAET staif. Dr. Daniel
Livramento, Ministerio Desen-
violvimentc Rural, Santiago, Cape
Verde: Mpiguzi Nilla, Tanzania
Patroleum Development Corporation.
Dar Es Salaam, Tanzania; Dr. Jayan-
ta Nayak, |.I.7. Bombay, India; Vann
Chesney, TAET staff; Amnuay
Thongsathitya, Bangkok, Thailand:
Ms. Melody Daley, Ministry of Min-
Ing and Energy, Kingston, Jamaica:
Dr. Sutendra Sharma, Regional
Engineering College, Srinigar, India;
Lawrence Limbe, Smal! Industries
Development Organization, Dar Es
Salaam, Tanzania; Rudolf Wende,
Cofadena, La Paz, Bolivia; Chand
Jotshi, Panjab University, Chan-

digarh, India: Ali Elnasri, Ministry of
Energy, Khartoum, Sudan: Ms.
Dianne Wright, TAET staff: Ms. Jac-
quelyn Smith, TAET staff; Ms. Nan-
cy Allen, TAET staff; Leonard
Laketek, TAET Instructor;: Mohamed
Metwally El-Said, Egyptian Electrici-
ty Authority, Cairo, Egypt; Ms.
Sharon Loschke, TAET staff:
Camille Nzabonimana, National
University of Rwanda, Butare, Rwan-
da; Lloyd McClymont, College of
Arts. Science and Technology,
Kingston, Jamaica; Lang Suwareh,
Department of Community Develop-
ment, Banjul, The Gambia: Robert
Bolt, Scientific Research Council,
Kingston, Jamaica; lan Fowlin,
Vocational Training Development In-
stitute, Kingston, Jamaica; Charles
Garretson, TAET staff; Dr. Kenneth
Soderstrom, Visiting Professor.
University of Florida; Aloyslus Bar-
thelmy, Ministry of Finance and Plan-
ning, Castries, Sl. Lucia; Antoine
Charlot, Centre National De
Technologie. Petion-Ville, Haiti:
Gossett Oliver, College of Arts,
Science and Technology, Kingston,
Jamaica.

From left to right, front row:
Anupong Hirun, Chiang Mai Univer-
sity, Chiang Mai, Thailand: Dr. Boon-
song Siwamogsatham, King
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Mongkut Institute of Technology,
Bangikok, Thailand; Ms. Mardia
Ibrahim Osman, National Ad-
ministration  for Water, Khartoum,
Sudan; Dr. Erich Farber, Distinguish-
ed Service Professor, University of
Fiorda; Nrs. Syeda Kamrun Nahar,
Bangladesir Council of Scientific and
Industrial Research. Dhaka,
Sangladesh: Dr. R. H. Bhawalkar,
National Physical Laboratory, New
Delhi, India; Saderr Ceesay, Depart-
ment of Forestry, Banjul, The Gam-
bia; Ayodele Coker, Federal Ministry
of Science and Technology, Lagos,
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Participant Update

We continue to receive news about
the work and activities of our past
participants. Emile Rhinelander
(Session 4) writes from Liberia that he
is completing a paper entitled: ''The
Need to Improve the Efficiency and
Design of Present Traditional Cooking
Stoves in Liberia.”” Rhinelander men-
tions that his colleague Jacob San-
dikie (Session 4) is commencing
graduate studies at the University of
Pittsburg. Both Rhinelander and San-
dikie were contributers to a major
study of the energy situation in
Liberia. This project was jointly span-
sored by the Government of Liberia
and USAID. The final report of the in-
itial phase of this project, entitled:
"An Assessment of Energy Options
for Liberia" was issued in June, 1983.

Rhinelander nas been active both
in solar thermal and small
hydropower technology. He is coor-
dinating a 35 kW hydroelectric pro-
ject intended to serve more than 50
houses. This project is scheduled for
completion at the end of 1984,
Rhinelander writes that his Session 4
compatriot Anthony Zeh-youe has
also -been productive: Zeh-youe
became a father again in September
1983.

From Fourah Bay College in Sierra
Leone, Malcolm Whitfield (Session
4) has written a long letter describing
his work and research in the
renewable energy technologies. He is
supervising projects on biogas, mini-
hydro, and solar energy. In biogas
technology, Whitfield is pursuing his
research on the effects of lime-juice
On gas yields. He reports that the ad-
dition of lime-juice tc the digester
significantly improves performance.
Whitfield's theory is that the lime-
juice contains acids that are similar
1o the acids produced by tha bacteria
in the first stage of the two-stage
digestion process. The lime-juice
acids would therefore be immediately
accessible to the rnethanogenic
bacteria.

Whitfield 1s also leading a project
developing natural-circuiation solar
driers. This project is sponsored by a
Canadian organization and is a joint
venture of Fourah Bay Colleqe and
the Rice Research Station in Rokpur.
The hydro-mini project that Whitfield
is involved with seeks to establish
design criteria for low-cost locally-

manufactured hydropower
technology in the kilowatt range.

Working with Whitfield at Fourah
Bay College in Sierra Leone is Ses-
sion 5 participant Joe Ben Davies.
Dr. Davies is active in many fields. He
is designing smail-scale agricuttural
machinery, including a hand-
operated peanut roaster. He is also
working on the design of solar
cookers. He writes that the simple
photovoltaic pyranometer he built
during his stay in Gainesville has
been put to good use in his country. In
fact, he hopes to extend his work and
to prepare both solar and wind energy
maps for Sierra Leone,

From I.1.T. Kharagpur, Dr. Bankim
Ghosh (Session 5) has written to say
that he has returned to India after
working for a year at the University of
Warwick on the computer simulation
of free piston Stirling engines.

Down in Tanzania, Frederick
Sumaye (Session 5) is working on
biogas digesters, solar water heaters,
and soon, gasification technology
within the newly-formed CAMARTEC
organization. The Centre for
Agricultural Mechanization and Rural
Technology started operations in
January, 1982, as a resuit of the
merger of the Tanzania Agricultural
Machinery Testing Unit (TAMTU) and
the Arusha Appropriate Technology
Project (AATP). The stated aim of the
new center is to improve the quality
of rural life through development,
adaptation, and implementation of ap-
propriate technologies in the fields of
agricuitural mechanization, water
supply, building construction and
sanitation, rural transport and energy.

From the Philippines comes word
from Session 3 participant Concep-
cion Inductivo. Working in the
Energy Research and Development
Center of the Philippine National Qil
Company, Ms. Inductivo is primarily
involved with the implementation and
monitoring of the company's program
on the development and commer-
cialization of gasifier systems using
rice hulls as fuel. She is also com-
pleting an MBA thesis which ex-
amines the operation and manage-
ment of family-owned integrated farm
systems which include biogas
technology.

Ratael Despradel (Session 4)
writes from the Dominican Repubiic

that funding for energy related
research at the Universidad Catolica
Madre y Maestra appears to be
declining. However, he is involved in
what may become a major project to
provide potable water to rurai com-
munities in the northwestern part of
the country. Although the region is
semi-arid, reservoirs of saline water
have been found at depths of 10-20
metres. Despradel and his colleagues
are looking into the possibility of us-
ing solar distillation to provide water
for the local communities.

Dirar Al-Daim (Session 6) has writ-
ten to us from Yemen Arab Republic
that he has been working on his own
private photovoltaic project. On retur-
ning to Yemen after his stay in
Gainesville, he says that he felt “in-
spired"" to build his own experimentai
solar energy station. This system con-
sists of four Arco Solar photovoltaic
panels, which provide power to a
number of small devices and ap-
pliances. Mr. Al-Daim presented a
paner describing this and other
photovoltaic projects at the 1st Inter-
national Arab Solar Conference,
which was held in Kuwait in early
December 1983.

Since his return to Jamaica at the
end of 1982, Peter Earle (Session 6)
has been involved in a multitude of
alternative energy projects. These in-
clude the national biogas program: an
energy plan and system design for
lwo Jamaican villages; the energy

Session 8 Review

continued from page 1

Nigeria;, Samirkumar Chandra,
Bharat Heavy Electricals Ltd.,
Hyderabad, India; Adisle Nwchuku,
Anambra State University of
Technology, Enugu, Nigeria; Moham-
ed Salih El-Hassan, National Ad-
ministration of Water, Khartoum,
Sudan; Dr. Martin Bush, TAET Ad-
ministrative Director; Dr. Roberto
Pagano, TAET Technical Director.
The group phutograph does not in-
clude three TAET participants who ar-
rived in Gainesville a litlle behind
schedule: Dr. Paul Ezema, Anambra
State University of Technology,
=nugu. Nigeria; Dr. Elsheikh
Magzoub, University of Khartoum,
Sudan; and Jose Recinas Lelva,
ICAITI, Guatemala.
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assessment of nine rural townships; a
feasibility study of the production of
photovoitaic cells in Jamaica: a
market survey of photovoltaic ap-
plications; an assessment of
renewable energy resources and ap-
plications in the Hellshire Bay area;
the design and installation of
photovoltaic demonstration plants for
desalination and telecommunication
systems; ard lastly, a feasibility study
of a wood gasification plant,
According to Martin Asare (Ses-
sion 7), the Ministry of Fuel and

Power in Ghana is planning to
establish rural energy centers in cer-
tain areas of the countries. Part of
Asare’s duties and responsibilities
have been to provide technical
assistance 1o his country's Energy
Program and to advise the Ministry on
matters relating to the alternative
energy technologies.

Gyani Shakya (Session 2) wirites
from Kathmandu that he is now the
energy project coordinator for the
Resource Conservation and Utj' za-
tion Project — a project fundec by

The operation of his wood-powered truck is explained to TAET participants by Rovert

Hargrave.

New Gasifier in Operation

Increasing interest in gasifier
technology, both in the developing
countries and in the U.S., prompted
TAET program administrators to give
a little more time to the teaching and
demonstration of this important
energy technology during the erghth
session. The program now has in
operation a downdraft gasifier which
IS used to power an old 1100 cc Opel
gasoline engine. The new gasifier
was built by Robert Hargrave, a
retired teacher, who has been
butlding and operating gasifiers since
1979. In 1980, Hargrave fired up the
first wood-powered tractor in the U.S.
at his farm north of Gainesville. And
Hargrave now teaches what is believ-
ed to be the country's first course on
how to build your own gasifier, at a
community coltege close to the city.
The course teaches participants how
to build, operate, and maintain their
own gasifier units.

Hargrave works closely with

University of Flonda professors Kay
Eoff, Don Post, and Lawrence Shaw,
and this group has become one of the
foremost research teams on pro-
ducer gas technology In the U.S. Of
the expert panel that wrote the recent
National Academy of Sciences
report: Producer Gas: Another Fuel
for Motor Transport, no less than four
members were from the University of
Florida — further testimony to the
progressive work underway at the
University.

While on the subject of gasification
technology, it may be of interest to
note that one of our visiting lecturers
from England is the principal author
of a recent publication in the field.
Gerald Foley, who works with Earth-
scan In London, lectures to TAET par-
ticipants during the two-week short
course. Foley's book on gasification:
Biomass Gasification in Developing
Countries, has recently been publish-
ed in England.

the USAID. Shakya is responsible for
all the energy technology activities
related to the project. So far,
Shakaya's small team has installed
about 285 fuel efficient and
smokeless stoves, a small
hydropower unit, a biogas — sup-
plemented diesel mill, and a variety of
solar water heaters and solar driers,
tn three districts of Nepal.

A Message from the
Advisory Committee

In the early stages of the Program
an advisory committee was establish-
ed to work with the TAET facuity in
program development and course
content. The members of the advisory
committee (Dr. Martin Bush, Ad-
ministrative Director, TAET Program;
Or. R. Hunt Davis, Director cf African
Studies; Dr. John P. O'Connell, Chair-
man, Department of Chemical
Engineering; Or. M.J. Obhanian,
Associate Dean for Research. Col-
lege of Engineering; Or. Roberto
Pagano, Technical Director, TAET
Program; Dr. Hugh L. Popenoe,
Director of International Programs,
Institute of Food and Agricultural
Sciences; Dr. Vernon P. Roan, Jr.,
Professor of Mechanicat Engineering;
Or. Wayne H. Smith, Director, Center
for Biomass Energy Systems, in-
stitute of Food and Agricultural
Sciences) are broadly representative
of areas relevant to the Program and
function as a review board.

During these past few years the
Advisory Committee has seen the
original well-conceivea TAET pro-
gram become even better in serving
the needs of you, the participants.
and the countries you represent. The
strong professional and personal ties
that have developed between the
TAET staff and the participants and
among the participants is yet another
step towards better understanding
among naticns and we, the Advisory
Committee, hope that — as the TAET
program develops in new directions
— these relationships will continue to
be nurtured.

We wish you all the best in your im-
portant endeavors to help assure ade-
quate energy supplies for vyour
respective countries.

M.J. Ohanian, Chairman,
TAET Advisory Committee
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Eastern Field Trip

For the first time since the training
prograin started in 1980, Session 8
participants visited energy installa-
tions in the eastern part of the U.S.,
instead of traveling to the western
states. This time the yroup spent two
days in Atlanta with the Georgia
Power Company, and then five days
in Washington, D.C., where the par-
ticipants met with USAID personnel,
and also visited a number of alter-
native energy instaliations in the
vicimity of the capital.

The group flew to Atlanta on Sun-
day, October 9, and set off almost im-
mediately for Future 1. According to
Georgia Power Company (GPC),
Future 1 is the nation's first
phofovoltaic powered home to be ex-
tensively monitored. The roof of the
house supports 64 photovoltaic
panels with a total area of 544 square
feet — an array which produces just
over 4 kW peak. The house is con-
nected to the grid and excess power
is sold to GPC when the photovoltaic
array produces more power than the
domestic load.

The house also boasts some im-
pressive energy conservaton and
passive sclar features. The house has
large dotble-paned windows on the
south side, bui no windows in the east
or west walls. In the living room, heat
from the winter sur is absorbed by
eutectic-salt thermal storage rods
wnich release the heat into the room
at night. The lower part of the house
also features a Trombe wall to bring
in additional heat duing the winter.
Backup healing and cooling is provid-
ed by an efficient heat pump system.

An extensive monitoring system
keeps track of the performance of the
heating, cooling, and photovoltaic
systems. Every 15 minutes, a reading
is taken from each of 76 sensors
located both inside and outside the
building. The data are sent to Albu-
guergue, New Mexico, for analysis
and are included in a monthly report
of system pertormance.

The next day the group traveled 60
km southeast of Atlanta to visit the
spectacular parabolic dish complex
at Shenandoah, Georgia. This unique
System uses 114 parabolic dish col-
lectors, each 7 metres in diameter, to
provide process steam, electrical
power, and air-conditioning to an ad-
jacent factory.

The system circulates a silicone
heat transfer fluid through the
receiver tubes of the parabolic dish
solar collectors. With a concentration
ratio of about 235, the focusing col-
lectors are capable of heating _the
fluid to about 400 degrees Centigrade
(400°C). The fluid is pumped to a heat
exchanger where superheated steam
at 380°C and 5 MPa is generated. This
steam drives a high-speed turbine
alternator rated at 500 kVA. Steam at

e TXE AT,

Above, called Future 1, this research home
outside of Atlanta has 50 square metres of
photovoltaic panels which generate over
4kw at peak levels of insolation,

180°C is extracted from the turbine
for use in the factory. Finally the low-
pressure exhaust steam is used to
drive an absorption chiller, rated at
257 tons, which is used for air-
conditioning the factory work spacn.

After a lunch hosted by Southern
Electric International, Monday after-
noon was spent touring GPC's cor-
porate headquarters in downtown
Atlanta. This office tower has the
largest solar system for climate con-

Top right, part of the field of 114 parabolic dish collectors, each 7 metres in diameter, which
provides electricity and process stear to a nearby factory at Shenandoan, Georgia. Above,
TAET program participants waltch as a Worthingtc 1 Pump engineer measures the power
produced by a centrnifugal pump achng in reverse as a turomne. Facing page, top, TAET
Technical Director, Dr. Roberto Pagano. exarminas a recewver from one of the parapbofic dish
collectors. Facing page, bottom, Session 8 pa: licipants examine the field of line focusing
solar collectors that power an absorption air-conditioning system at Georgia Power Com-

pany headquarters in Atlanta.
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trol and water heating of any com-
mercial building in the U.S. Using
both passive and active solar
features as well as innovative energy
conservation measures, this 24 floor
building uses only about half the
energy consumed by other office
buiidings of similar size. A field of
nearly 1500 parabotic trough collec-
tors covers a 0.6 hectare rooftop ad-
joining the office tower. This system
provides about one-third of the air-

conditioning load, and also provides
some water and space heating.

The building's most distinctive
passive solar feature is the ‘‘upside-
down-staircase” south wall, with
each floor overhanging the one
beneath. This unusual configuration
lels the winter sun in to heat ihe
building, but prevents direct insola-
tion from the high summer sun from
entering. Horizontal sunscre=n tubes
shade the lower half on the south-
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facing windows during the summer.

On Tuesday the group flew up to
Washington, D.C., where they met on
Wednesday with AID project
managers in the Office of Energy, and
with  personnel in the Regional
Bureaus. The following day the par-
ticipants traveled north to Mason-
Dixon farms, just outside Gettysburg,
Pennslyvania. This farm operates a
large horizontal biogas unit using the
dung from about two thousand cows.
The gas is compresed and used to
fuel two large spark-ignition
generator sets that provide power to
the farm. Waste heat from the
engines heats water that is pumped
though pipes in the digester. This en-
sures adequate gas production dur-
ing the cold Pennslyvania winters.

Thursday afternoon was spent with
engineers at Worthington Pumps, a
division of McGraw-Edison Company,
at their facility near Taneytown,
Maryland. Worthington has under-
taken an extensive testing program to
analyze the performance of cen-
trifugal pumps used as hydraulic tur-
bines. Pumps as turbines have many
advantages for the small power pro-
ducer. Pumps are readily available
and many sizes are stock items.
Pumps are essentially fixed geometry
turbines, without wicket gates, or
variable pitch runners, and are
therefore easier to operate and main-
tain. Because there is so much pump-
ing equipment already in operation,
spare parts are usually readily and
cheaply available. Finally, the capital
cos® of a pump/turbine and generator
can be as little as one-half the cost of
a small conventional hydrauuc tur-
bine.

The next day the TAET group
traveled to York, Pennsylvania, to
view the engineering and turbine
lesting facilities of the Hydro-Turbine
Division of Ailis-Chaimers Corpora-
tion. Allis-Chalmers is, of course, the
world’s biggest single supplier of
hydraulic turbine machinery. The divi-
sion has built and installed more than
12,000 turbines in 37 countries since
its very first turbine set to work
powering a grist mill in 1877.

Saturday was a free day for the
Session 8 participants, and a chance
to do a lutle sightseeing in the
nation's capital before returning to
Gainesville on October 16.
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Group Project Reports Available

The group project report produced
by the participants in the eighth ses-
sion of the program are now
available. There are twelve reports:
Ammonia/water Refrigeration
Systems, by Chand Jotshi, Dr. Jayan-
ta Nayak, and Rudolf Wende; Testing
and Efficiency Improvement of a
Solar Air-Collector, by Camille
Nzabonimana; Stand-Alone
Photovoltaic Energy System for a
Medical Dispensary, by Dr. Sutencra
Sharma; The Application of a
Downdraft Gasifier for Shaft Power
Production, by Lawrence Limbe, Ali
lbrahim Einasri, Amnuay
Thongsathitya, Mpgiguzi Nilla, and
Robert Bolt; Efficiency Tests of Cook-
ing Stoves, by Lang Suwareh, Sadgerr
Ceesay, and Dr. Elsheikh Magzoub;
The Potential l/se of Solar Energy for
Tobacco Curing in Thailand, by

Above, back to ovasics: Dr. Elsheixh
Magzouo (Sudan) and Suwareh Lang (the
Gamoua), prepare to measure the ethciency
C. the simplest stove. Below, Dr. Sutendra
Sharma (India) measures the insolation on
an array of Solarex photovoitaic panels. The
array provides powertoa 12 v refrigerator.

Anupong Hirun; Improvement in Box-
Type Solar Ovens, by Dr. R.H.
Bhawalkar; Performance Evaluation
of a Hydraulic Ram, by Samirkumar
Chandra: Flat Plate Collector Testing,
by Peter Smith, Lloyd McClymont, 1an
Fowiin, and Dr. Paul Ezema: The
Porential tor Wind Energy Utilization
in Haiti, by Antoine Charlot:
Photovoltaic Characteristics, by Mar-
dia Osman and Mohamed Metwally
Ei-Said; Solar Radiation
Measurements and Data Analysis for
Gainesville, by Syeda Nahar, Adieie
Nwachuku, Aloysus Barthelmy,
Mohamea Kheir Saiix, and Dr. Boon-
song Stwamogsatham.

Anycne interested in obtaining a
copy of any of these reports should
write to: The Administrative Director,
TAET Program, 3900 S.W. 63rd Bivd,
Gainesville, Fi. 32608, USA.

Top, measuring the cooling effect of the
laboratory-scale  ammonia/water intermit-
tent system: Dr. Jayanta Nayak (left) and
Chand Jotshi, poth from India. watch over
the system. Above. lan Fowlin (lefty and
Peter Smith, both from Jamaica, measure
the efficiency of a solar collector n the
TAET laboratory. Left, Lawrence - Limbe
(Tanzama) and Amnuay Thongsathitya
(Thailand), discuss the performance of the
wocCda-fueled gasifier.
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Qusstionnaire Results Analyzed

Earlier this year, brief question-
naires were sent out to all our alumni.
So far, 74 completed questicnnaires
have been ratirned to us — almost
exactly one-third of the numbper sent
out. The answers 1o the questions
have been analyzed, and they show
some interesting characteristics.
First of all, with one notable excep-
tion, every single respondent con-
linues to work in th field of renewable
energy technology. The exception is
Mr. Charles Ntakirutinka, (Session 1),
who has been appointed Secretary
General of the' National University of
Rwanda.

In answer 1o tne question: ‘‘In
which area(s) of energy technology
do you now work?"', the responses
were as follows. More than one-third
of the respondents indicated that they
work with solar thermal technology.
One-third also work with biogas
technology. The scores were 38 and
36 percent respectively. After these
principal technologies, in decreasing
order, come photovoltaics, energy
conservation, crop drying, -/ind-
pumping systems, and gasification;
top.cs that score 31, 26, 24, 24, and
20 percent respectively. Then comes
solar cookers, improved stoves, char-

Sciar Drying of Tobacco

Tobacco is an important export
cash crop for Thailand. In 1982, pro-
duction amounted to over 60,000
tons, of which about two-thirds were
exported, earning over 100 million
dollars for Thailand's tobacco in-
dustry. According to Anupong Hirun,
TAET session 8 participant, Thai
tobacco is renowned for its excellent
characteristics such as low tar, low
nicotine, and high sugar content. Its
mildness makes it a popular tobacco
for olending with other stronger
varieties.

In Thailand tobacco leaves are
cured immediately after harvest,
usually in local curing stations. There
are approximately 400 such stations
in Thailand, most of thern in the north
of the country. Each station consists
of several curing barns, which
generally use firewood as fuel. it is
estimated that fuel consumption may
account for as much as 1 million
cubic metres of fuelwood each year.
This heavy use of fuelwood has

Below, Anupong Hirun (Thailand) covers his
“tin can’ solar collector with plastic fifm,

resulted in deforestation prob‘ems in
many areas where tobacco is the ma-
jor industry. Clearly, if solar heated
air could be used in the drying and
curing process then fuelwood utiliza-
tion counl be reduced, and the
deforestation problems couig
perhaps be made less severe.

Hirun chose to assess the potential
of solar energy for tobacco curing in
Thaitand as the topic for his TAET pro-
ject. He constructed two small solar
air-heaters of different design and
meas:ired their efficiencies. One col-
lector uses black polyethylene film as
the absorber, the other collector ..
tin cans. The cans are cut along .
of their length into strips, and !,
strips are spread cut at the end facing
the sun. The base of each can is at-
tached to the bottom of the collector
and the whole assembly is painted
black.

Hirun's testing and analysis show-
ed that the use of discarded tin cans
as absorbers in a solar 2ir heater
significantly improves performance.
Based on his experimental results,
Hirun made a preliminary design for a
solar assisted curing barn of the type
commonly found in Thailand. He
estimzted that a standard barn having
a volume of 324 cubic meires would
need about 90 square metres of col-
lector area. The air heater could sup-
ply about 25 percent of the enr -gy re-
quired for curing the tobacco. Hirun
estimates total fuelwood savings
across the country could potentially
reach 250,000 cubic metres of
fuelwood a year.

coal production, wind-electric
systems, fuel alicohol, and
hydropower in decreasing order.
These areas of work score between
10 and 20 percent. Six participants
work in- refrigeration or air-
conditioning technology; three work
on direct combustion, and three with
geothermal energy. Stirling erngines,
energy crops, and social forestry,
hotd the interest of onty one partici-
pant in each category. Nobody works
with OTEC,

Almost one-third of the
respondents are in administration (32
percent). 23 percent are engaged in
teaching, while 20 percent work in
either energy planning or energy
assessment.

The participants were also asked
to evaluate the alternative energy
echnologies in terms of their poten-
tial 1o supply energy to their coun-
tries. Seven areas of renewable and
alternative energy technology were
evaluated: biomass energy, solar
thermal technology, wind energy,
hydropuwer, geothermal energy,
OTEC, and photovoltaic technology.
The technologies were given a score
between 1 and 5, where a low score
indicates a technology with limited
potential, and a high score indicates a
technology considered to have the
greatest potential to supply energy.
The mean scores were as follows:
hydropower 4.2; biomass 3.9; solar
thermal 3.5, wind energy 2.7;
photovoltaics 2.7; geothermal 2.3:
OTEC 1.5.

The participants were asked about
their professional experience since
returning from the TAET program,
and if the program had helped them in
their work. Almost without exception
the comments that we received were
very positive. Nearl all respondents
felt that the training they had received
had given them a much better
understanding of the alternative
energy technologies. Many par-
ticicants have been promoted, and
now enjoy greater resgonsibility and
authonty. A good number are now in-
volved with energy planning and
policy at the national level.

The resuits of the questionnaire are
very encouraging. We've atways said
we were doing a good job — now we
can point to some solid evidence to
support that conclusion.
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Bookshelf

The following books and technical
reports are some of the documents
that have been added to the reading
room out at the TREEO Center i the
iast few months. Wind Power Plants:
Theory and Design, by Desire Le
Gourieres, Pergamon Press. 1982
Enerqgy Economics, Demand
Management and Conservation
Policy. by Mohan Munasinghe and
Gunter Schramm, Van Nostrand
Reinhold Co., 1983; Energy Planning
for Deveioping Countries: A Study of
Bangladesn, by Russell Delucia,
Henry Jocoby, and others, The John
Hopkins University Press, 1982. From
the National Academy of Sciences
comes two new reports that should
‘be of considerable interest to those
seeking ways 1o reduce petroleum
imports” Alcohol Fuels: Options for
Developing Countries, and Producer
Gas: Another Fuel for Motor
Transport. While stocks last, these
two reports may be obtained from: Of-
fice of International Affairs (JH217),
National Research Council, 2101
Constitution Avenue, Washington,
D.C., 20418. The World Bank has a
newvs report out that makes interesting
reading. It is The Energy Transiticn in
Developing Countries, available from
The World Bank, 1818 H Street, N.W.,
Washington D.C., 20433. The Na-
tional Tecnnical Information Service
(NTIS) continues to provide us with
the bulk of our technical reports on
the alternative energy iechnologies.

Publisher’s Note

TAET TRANSFER is published
biannually by the Training in Alter-
native Energy Technologies pro-
gram at the University of Florida.
TRANSFER is sent to all TAET
alumri, to AID missions, and to
those working in the field of alter-
native energy technolgy who re-
quest the publication.

The TAET program is a
cooperative program of the U.S.
Agency for International Develop-
ment and the University of Florida.

Anyone interested in submitting
articles, or items of interest to this
newslatter shouid send them to:
Dr. Martin Bush, Administrative
Director, 3900 S.W. 63rd Blvd.,
Galnesville, Florida 32608, USA.

In the past few months we have ac-
quired the following documents:
Manual of Solar Distillation of Saiine
Water, by S.G. Talbert (1970), docu-
mene No. PB201029: Stirling Engine
Design Manual, by W. Martini (1983),
document No. NB83-30328: Wind
Power for Developing Nations, by A.
Mikhail (1981), document No.
DE81025792. Some other texts we
have acquired are: Fundamentals of

Solar  Energy Conversion, by E.
Anderson, Addison-Wesley Publishing
Co., 1983: Photovoltaic Energy
Systems: Design and Installation, by
Matthew Buresch, McGraw-Hill Book
Company, 1983: Liquid Fiston Stirling
Engines, by Colin West, Van Nostrand
Reinhold Company, 1983: Bjomass
Gasification in Developing Countries,
by Gerald Foley and Geoffrey Bar-
nard, Earthscan, London, 1983,

And Now: The Bad News

It is with great sadness that we
have to intorm our friends and col-
leagues in the developing countries
that the TAET program may soon be
coming to an end. Session 9 — the
Session now in progress — will pro-
bably be the last session of the train-
ing program.

Ouring its short life the TAET pro-
gram has trained over 270
technologists from 50 Third World na-
tions. This issue of TRANSFER will be
read by many hundreds of people
working with the alternative energy

Staff Notes

Leonard Laketek, TAET laboratory
instructor, left early January on a
three-week vacation that took him to
Egypt and India. Leonard met with
several TAET alumni during his
travels, including Dr. Santosh Kumari
in New Delhi, and Chitta Das in Bom-
bay. In Phaitan, Leonard visited Dr.
Anil Rajvanshi, who was a TAET pro-
gram instructor until he returned to
India in 1981. Dr. Rajvanshi is now
Director of the Energy Division of the
Nimbkar Agricultural Research |In-
Stitute.

Meanwhile, back in Gainesville, the
program has seen quite a few staff
changes. Jackie Smith who was our

technologies in developing countries
around the world.

While training programs may come
and go, the energy problems facing
the developing countries cannot be
SO easily brought to an end. We regret
that the TAET program may no longer
be a part of the international effort 0
find new sources of energy for the
Third World.

We would like all of our TAET par-
ticipants to know that they have our
support and affection. We wish them
every success in their work,

tiscal assistant, movec Jt to Califor-
nia at the end of 1983. Jackie will be
missed by all of us. Also leaving the
TAET staff was Student Assistant
Melissa Limcangco. Melissa
graduated from the University of
Florida at the end of the fall session
and is now living in Virginia. We wish
both Jackie and Melissa the very best
of luck and success.

And last, but certainly not least,
congratulations to Senior Technician
Chuck Garretson and his wife Patti on
the birth of a son — their first child.
Zachary Nathan was born on Sunday
morning, February 19, 1984,

PlanOn It ...

Sixth British Wind Energy Association Conference.
March 28-30, 1984: Reading University, Reading, England. Contact: Dr.
Peter Musgrove, Reading University Engineering Department Energy Greun,

Reading RG6 2AY, England.

Symposium on Photovoltaic Materials and Devices.

May 10-11, 1984; National Physical Laboratory, New Delhi, India. For more
information contact: Dr. B.K. Das, Secretary Organizing Committee, Sym-
posium on Photovoltaic Materials and Devices, National Physical
Laboratory, Hillside Road, New Delhi 110012, India.
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Florida Progr

The ninth and final session of the
Training in  Alternative Energy
Technologies program at the University
of Florida ended on May 25, this year.
Twenty-three participants from twelve
developing countries attended the
course. With the graduation of this last
group of trainees the number of TAET
alumni now stands at 290,

Shown above is the Session 9 group.
From left to nght, front row: John
Manukaiji, Solar Energy Research Cen-
tre. Bida. Nigena: Lamine Jobe,
Ministry of Water Resources and the En-
vironment, Banul, The Gambia: Dr,
Erich Farber, Distinguished Service
Professor and Director of the Solar
Energy and Eneigv Conversion
Laboratory, University of Florida:
Dianne Wright, TAET Staff Assistant;
Nancy Allen, TAET Word Processor
Operator; Badr Hassan El-Kattan. Qal-
tara Hydro and Renewable Energy Pro-
jects Authority. Cairo, Egypt; Saihou
Omar Sallah. Ministry of Education,
Banjul. The Garmbia; Shalabi Sheibya,
Egyptian Eiectrioity Authority, Cairo,
Egypt: Mark Williams. TAET Student
Assistant; Dr. Roberto Pagano, TAET
Technical Cirector. Second row: Ed-

am Drawstoa Close ‘

mond Zowulu, Forestry Development
Authority, Monrovia, Libena: Mohamed
Hassan Nur, USAID/VITA, Mogadishu,
Somalia; Pichai Namprakai, King
Mongkut's Institute of Technology.
Bangkok, Thaland: Omer Musa
Osman. National Administration for
Water. Khartoum, Sudan: Mohamed
Fawz Mohamed Ali. National Energy
Administration, Khartoum, Sudan:
Dagoberto Vega Aragon, Cooperativa
Agrcola Industrial de Tierra Blanca,
Tierra Blanca de Cartago, Costa Rica;
Audace ldayizeye, Ministr s of Public
Works, Energy and Mines, Bujumbura,
Burundi; Sohan Lal Daga. Chemicals
Research Institute, Bhavnagar, india:
Abdoulkarim Moussa, VITA/ISERT,
Dybouti; Moawad Ali, Qattara Hydro
and Renewable Energy Projects
Authority, Carro, Egypt; Salaheldin
Mohamed Nour, National Energy Ad-
ministration,  Khartoum, Sudan:
Chukwubueze Odunukwe, Projects
Develooment Instiiute. Enugu. Nigeria,
Leonard ‘Inky" Laketek. TAET In-
structor; Charles “Chuck’” Garretson,
TAET Engineering Technician.

Back row: Lalit Shingal, Engineers
Inda Ltd., New Delhi, India: Melvin

- -

Smith, Ministry of Lands, Mines, and
Energy, Monrovia, Libena: Dr, Martin
Bush. TAET Administrative Director:
Bocar Sy, CERER, Dakar, Seneqal;
Mamadou Dianka. Ministry for In-
dustrial Development and Handicratt,
Oakar. Senegai; Vann Chesney, TAET
Engineernng Technician, Abdelsalaam
Ahmed Abdeisalaam, National Energy
Administration, Khartoum, Sudan:
Joseph Kurinec. TAET Engineering
Technician; Songkeat Limsiri. Electrici-
tly Generating Authorty of Thailand,
Bangkok, Thailand.
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California Hosts Session 9 Field Trip

For the renewable energy technolo-
gist, Calfornmia i1s the place to be. The
state boasts the most impressive array
of alternative energy systems and
technologres to be found anywhere in
North America. There are hydropower
plants, geothermal fields, solar energy
systems, wind farms, photovoltaic
systems, and a muititude of biomass
energy technologies all available to the
interested observer in a wide variety of
sizes, models, and design concepts.

Session 9 participants spent seven
days out in Cahfornia in early May, and
had an opportunity to visit a number of
interesting alternative energy installa-
tions. The tour started in the far south
of the state: at El Centro, just a few miles
from the Mexican border. The group flew
from Gainesville to Los Angeles and
was then taken by bus down to El Cen-
tro, reaching the town on Sunday eve-
ning, May 6. The nex' morning the
participants visited the East Mesa geo-
thermal plant operated by the Magma
Electric Company. The Magmamax pro-

cess uses the hot geothermal brines to
drive two, essentizlly independent,
Rankine cycle power systems. The work-
ing fluids are isobutane and propane.
Gross power generation is about 11
MWe, but parasitic loads (mainly reinjec-
tion) bring net power output down to
about 6 MWe,

The group then moved on to view two
of the low-head hydropower units
operated by the Imperial Irrigation
District. The district's hydro system con-
sists of seven generating plants and a
total of thirteen units. The rated output
of the system is just over 77 MW. All but
one of the generating plants are located
on the All American canal, or on one of
the other major water supply canals. The
first plant, called Drop 4, has 2 units run-
ning off a 15 meter head. Unit 1 is a ver-
tical shaft Kaplan unit rated at 10 MW:
unit 2 is a vertical shaft fixed blade unit
rated at 9.6 MW. Interestingly enough,
unit 2 1s the older unit — it was commis-
sioned in Feoruary, 1941; unit 1 1s nine
years younger. About a mile down the
canal, the group vistted the Drop 5 in-
stallation — 2 horizontal axis units each
generating 2 MW from a 7 meter head.

The drive up to San Bernadino from
El Centro was notable for the discovery
of some interesting wind machines in
the vicinty of the San Gorgonio pass.

While the existence of a number of large
wind farms in that area is well-known,
the group’s route happened to take
them close to a wind machine testing
site run by Southern California Edison
(SCE) a few miles east of Banning. In
operation of this site is a 50 kW DAF
INDAL Darrieus machine, and a large
Bendix horizontal axis machine rated at
1.3 MW at a windspeed of 135 m/s. The
Bendix was under repair, and had been
since March, when winds of over 45 m/s
swept through the San Gorgonio pass
and ripped the fabric off one of the 24
meter blades.

On Tuesday. the group continued its
journey north, stopping first at the 1
MWe photovoltaic power plant at
Hespena, about fiftren miles northeast
of San Bernadino. The 8 hectare site
holds 108 computer controlled two-axis
trackers each supporting an array of 256
single-crystal silicon solar cell modules.
On a good day each tracker produces
about 96 kW which is converted to
480V, 3 phase B60Hz current, and then
injected into the SCE grid after step-up
to 12kV. Data from the site indicates that
the tracking system generates roughly
40 percent more power annually than an
identical array of fixed orientation (south-
facing with 30 degree ult).

Tuesday afternoon was spent touring

T e i v v
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Left, the Solano MOD-2 wind maching is :ateg 5' 25 A'N T -otor — 91 maters tip to tip
— Is supported on a 59 meter stee! tower. Above, the Drop 4 iow-heaa hydropower plant on
the All American canal in southern California, Two vertical axis lurbines generate 20 MW

from the 15 meter drop.
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the 10 MWe central receiver system,
Solar One, which is located just outside
of Barstow. This power plant uses 1818
computer-controlled heliostats to reflect
sunhight onto a recewver system sup-
ported on a 75 meter tower in the center
of the heliostat {ield. At peak levels of in-
solation the receiver absorbs about 65
MW of radiation over an area of about
300 square meters. The working fluid 1s
water at 10 MPa pressure; gross power
output is nearly 13 MWe.

Wednesday was spent travelling from
Bakersfield to San Francisco via
Highway 1, the spectacular coast road
that runs from San Luis Obispo north to
Monterey. En route, nowever, the group
had an opportunity to take a look at
another photovoltaic power plant — this
one stilt under construction. Wher com-
pleted in 1985 the Carrisa Plain plant will
generate 16.5 MWe. The instailation uses
two-axis trackers, simiar to those In
operation at Hespena, but with the ad-
dition of murrors to boost power output.

Based now in San Francisco, the par-
ticipants drove north from the city early
Thursday morning heading for the
Mayacamas Mountains and the world’s
fargest geothermal operation. The
Geysers geothermal plant is a complex
of 16 units that generate a total of over
1250 MW of electric power. More than
200 weils, each drilled at a cost of about
one and a half million dollars, bring high
pressure dry steam to the power plants.
By 1988 it is expected that 22 units will
be in operation generating 1600 MW —
about 10 percent of Pacific Gas and
Electric’s total generating capacity.

Friday, the last working day of the trip,
was a day set aside for a review of wind
power technoiogy. The first visit was to
the 25 MW Mod-2 wind machine
located just south of Cordelta in Solano

County. This large two-bladed machine
consists of a 59 meter steel tower, an 11
meter long nacelle containing the gear-
box, generator, and other pieces of
equipment, and a 81 meter long rotor,
The entire machine stands 107 meters
tall with the tlade at its highest point and
weighs 286 tons.

The famous wind farms of California
offer an alternative approach to
megawatt scale power generation from
the wind. The Altamont pass area, just
west of Livermore, 1s hiterally covered
with wind machines. The majority are
horizontal axts machines rated some-
where between 50 and 150 kW, but
there 1s also a large and speclacular
group of Flowind, 170 kW, Darrieus units
in operation.

The economics of these very different
power generation technologies were ob-
viously of great interest to the members
of the TAET group. Piscing tocether in-
formation from the technical literature
and from other sources, it is possible to
estimate the cost of electricity generated
Dy each of these alternative energy
technologies. For instance, the 6 MW
East Mesa geothermal plant cost about
$18 million dollars; a quick calculation
of energy costs gives a figure of about
10¢/kWh. The Geysers plant, not surpris-
ingly given the high quality of the steam.
generales power much more cheaply.
Assuming a 110 MW plant requires 15
wells, and that both the plant and the
wells costs about $25 million each, the
cost of energy 1s about 1-2¢/kWh. Only
PG & E's old hydropower plants can
beat that price.

The 1 MW photovoltaic plant at

Hesperia cost about $12 million: that
would give energy costs of about
$1/kWh. The 10 MWe central receiver
system, Solar One, generates power at

Scheduled for cc~algtion in 1985, the Carrisa Plain photovoltaic power plant will generate
16.5 MWe peak. “no0-axis trackers hold ARCO Solar panels and booster mirrors.

about the same price: with a capital
cost of about $141 million, the cost of a
unit of electricity would again be about
a doliar.

With wind systems the cost of energy
is absolutely dependent on how good
the wind 1s. The 2.5 MW unit in Solano
county cost about $6 million (not in-
cluding site .work). With an annual
average windspeed of 9 m/s, which just
might be possibie at that site, the cost
of generated power would be about
60¢/kWh. The smaller machines (50150
kW) generally used on the windfarms
cost roughly $2000 per kilowatt to install.
The cost of energy from these machines
1S reckoned to be about 10-15¢/kWh,
This assumes a mean windspeed at the
site of approximately 6 m/s.

These figures are, of course, only ap-
proximate, but they provide an in-
teresting perspective on the economic
viability of the new power generation
technologies.
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Above, the windfarms of the Altamont Pass,
east of San Francisco. Total ncalled
capacity for Calforma as a whole is reckoned
to be over 200 MW. Below, the 1.3 MW Ben-
dix wind macnine near Banning, California.
The machine 1s shown under repair after a
Storm ripped open one of the 24-meter
blades earlier this year.
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Above, starting up the mini-digester:
Mamadou Dianka (Senegal) adds cowdung
Slurry to the unit while Melvin Smith (Liberia)
lends a hana, and Salanelgin Mohamed
Nour (Sudan) looks on. Right, Mohamed
Hassan Nur (Somalia) and Audace
Ndayizeye (Burundi) measure the thermal
characteristics of 3 solar cells, Each cell
has been encapsulated using ditferent
materials. Below, measuring the composi-
tion of the gas from the anaerobic digester:
from left to right: Mamadou Dianka
(Senegal), Dr. Martin Bush (TAET Ag-
minictrative Director), Melvin Smith (Liberia),
Inky Laketek (TAET Laboratory Supervisor),
and Mohamed Fawz Alf (Sudan). Opposite
page, left, TAET Technician Vann Chesney
explains the operation of a gasifier-powered
spark igrition engine. From left to right:
Chukwubueze Odunukwe (Nigeria), Edmond
Zowulu (Liberia), Mohamed Fawz Ali
(Sudan), and Vann Chesney.

Group Prgject Reports

Available

Project reports written during the ninth
TAET session are now available from the
University. There are nine reports: Wind
Data Analysis, by Shalabi Shelbya;
Thailand's Energy Situation, by
Songkeat Limsir; Solar Radiation
Measurement, by Pichai Namprakai,

and Omer Osman; Performance of
Down Draft Gasifiers, by Edmond
Zowulu, Mohamed Fawz Ah and
Abdelsalaam A. Abdeisalaam: The Per-
formance of a Locarv Encapsulated
Photovoltaic Module =+ Study of the
Cost and Efficiency c* - Solar Electric
House, by Audar= Ndayezevye,
Abdelkanm Moussa, Mohamed H. Nur,
John Manukap, Omer Osman, and
Bocar Sy: Low Level Temperature
Energy Technologies. by Lalit Shingal;
Box Type Solar Cookers. by Badr
El-Kattan, Saihou Sallah, and Moawad
Taha Ali; An investigation of Refrigera-
tion and  Air-Conditioning Absorption
Systems Requiring Low Heat Source, by
Lamine Jobe, Bocar Sy, Abdelkanm
Moussa, John Manukay, and Chuyk-
wubueze Odunukwe; Biogas
Technology and its Development in
Three Afncan Countries, by Meivin
Smith, Mamadou Diarka, and Sala-
heldin Mchamed Nour

Anyone interested in ootaining a copy
of amy, ¢f "nese repors snould write to
Or. Martin Bush, TAET Program, 3900
S. W. 63ra Bivd., Gainesville, Florda
32608, USA,
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Above, gasifier expert Mr. Rober! Hargrave discusses the technology witli a group of pa:-
licipants. From left 10 right: Boo Hargrave, Monamed Fawz Al (Sudan), Sonan Lal Daga (In-
aia), Moawad Taha Ali (Egypt). and Abgelsalaam Ahmed Abdelsalaam (Sudan).

News From Abroad

Aubrey Marks (Session 5) writes from
Guyana that he has been actively in-
volved with @ number of photovoltaic
projects. A year ago he assisted in the
installation of a photovoltaic system at
Waramuri. Since then he has helped in-
stall systems for two rural hospitals at
Kumaka and Sand Creek.

From Turkey comes news from Tanay
Uyar (Session 7). Dr. Uyar has been
traveliing through western and southeas.
Anatolia assessing the potential for the
utiization of solar energy in industry. He
1S also involved in projects designed to
develop and utilize more eifectively
Turkish hignite resources. to investigate
wind power applications in the country,
and to develop energy sector models.
Dr. Uyar also sent us a copy of a mono-
graph publisned by his institute entitled
“Introduction to Selective Surfaces and
Radiative Property Measurement Tech-
niques.” This excellent manuscnpt has
been placed in the TAET reading room.

Down in the Caribbean. Petronald
Green (Session 4) has written from
Dominica 1o tell us of his work with the
government of that island. Dominica
hopes 1o meet ail of its electrical power
needs using hydropower, which now ac-
counts for 80 percent of power genera-
tion, the remainder being generated by
diesel units. Green has been involved in
a number of microhydro projects, as well
as a solar crop dry.ng project. Geother-
mal enerqy is also under consideration
for pownr generation since Dominica
appears 10 have a number of promising
sites.

Also 1n the Canbbean, Dwight But-
tertield /Session 6) has moved from his
native y.maica down to Trinidad where

heis a Research Assistant at the Univer-
sity of the West Indies in St. Augustine,
Butterfield 1s working on developing a
system for the anaerobic digestion of
distillery \wastes. Anyone famihar with the
rum distillery on the Beetham Highway
in Tnnidad will appreciate the fact that
anaerobic digestion 1s one of the few
energy technologies that has a very
definite positive environmental impact.

Further afield, we have heard that Dr,
Paul Ezema. renowned Session 8 par-
ticioant, resigned his post at Anambra
State University and 1s now Commus-
sioner for Finance and Economic Plan-
ning. We trust that Dr. Ezema will use his
new-found influence to support the in-
troduction of the alternative energy
technologies in both the Anambra area
and in Nigeria as a whole.

Further afield stull. Sidhartha
Tuladhar (Session 4) has wnitten to us
from Nepal where he i1s working primari-
ly with biogas technology. He i1s coor-
dinating a UNICEF project aimed at
evaluating the performance of Nepal's
1400 biogas units. The objectives of this
study are to investigate and report on
the operation of the plants; to compare
the economics of community-scale ver-
sus family-sized units; to assess the
health and santtation benefits of the
plants; and make recommendations
about the future direction of biogas
technology in Nepal, particularly with
respect to the development of icwer cost
systems,

Also working with biogas technolcgy

_is Tanzamian Session 6 participant

I. Tenga, project supervision manager
at the Small Industries Development
Organization (SIDO) in Dar es Saiaam.

Tenga 's supervising the installation of
10 biogas plants designed to provide
fuel to an equal number of rural medical
aispensaries in the Kilimanjaro Region
of Tanzania. His Session 8 colleague
Lawrence Limbe s introducing
qasifiers into rural villages dependent on
diesel generators; so far. five gasifiers
have successfully been put into
operation.

From Nepal, Gyani Shakya (Session
2), who 1s energy project coordinator for
the USAID funded Resource Conserva-
hon and Utiization Project, has sent over
a copy of a monograph that he helped
to wnte Entitled Small Scale
Renewable Energy Resources and
Locally Feasible Technology in
Nepal. the book is an interesting review
of alternative energy and appropriate
technology activities going on in the
country.

Francis Mkwawa (Session 7) has
written 1o us from Tanzania and says that
the work he did on his improved char-
coal stove was well received, and that
there 1s now a major program underway
to disseminate the new stoves. Accord-
ing to Mkwawa, Tanzania 1s also about
to receive 1000 solar hot water systems
from Australia; photovoltaic systems will
also be included in the package.

And finally from the Sudan comes
word from Session 8 paricipant Mardia
Osman. Ms. Osman, whose group pro-
I8C" ATrK wAS ON Chotl.2 aic tagh.
nology. has nad an opponuNity 10 use
her ~ew swis. She s curre~ily r.clved
1N a piiot project to install a photovoltaic
SeeEtTd CLMPING SYSte™ 1 ter Zoun-
v ire system 1s beina zrovicad oy
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Cookstoves:

Improved or Unproven?

Most of the readers of this newsletter
will be famihar with the problem of
deforestation in the developing coun-
tnes, and the efforts being made by
many international agencies, organiza-
tions, and development-assistance
groups to 1mprove the situation. It has
long been argued that one of the main
causes of deforestation 1s the wide-
spread use. 'n the rural areas of the
Third World, of open fires for cooking,
a practice that 1s held by many
observers to be neffictent, wastefui or
fueiwood. and in need of improvement.

As a result, improved cooking stoves
have been widely promoted in the Third
Worid. An extraordinary amot.nt of time,
money, and human resouces has
been devoted to this effort. 'here are
reckoned to be at least one hundred
organizations involved in the campaigr,
and programs designed to encourage
the acceplance and use of the new
stoves are part of the natonal energy
plans of many developing countries.

But the clams made for the new
stoves in terms of their ability to reduce
the demand for fuelwood, and their im-
pact on the pace of deforestation, have
recently been senously challenged.

The controversy was touched off by
the pubhcation in August, 1983, of a
technical report, issued by Eartnscan in
London, entitled “mproved Cooking
Stoves in Developing Countries.” The
principal author of this monograph was
Gerry Foley who was a visiting lecturer
in TAET Sessions 8 and 9. The report’s
main conclusions were presented as
follows:

1. Approprnately designed stove pro-
grammes have a valid role to piay in
development assistance.

2. There 1s a need for realism in the
expectations placed on stove pro-
grammes, particularly regarding their
potential fuel savings.

3. Stove programmes are unlikely to
have a major impact n preventing
deforestation or requcing national wood-
fuel consumgtion. though they can
bring useful tenetits at the individual
level.

4. Claims of substantal fuel savings
should be vie-ea with caution unless
backed up by -=+able field tests; energy
savings In theiaboratory are a very poor
guide of what 1s achievable in practice.

5. Well des: ;ed stoves can help peo-

ple save fuel provided they are used cor-
rectly; tne fuel savings, however, are
impossible to predict in advance and will
vary from user to user.

6. Low-cost stoves made of non-
durable matertals such as mud are
uniikely to deliver significant fuel savings
in the long run, even if they do initially.

7. Convenience, safety and general
appearance wili often be as imporant
as stove efficiency to potential users: this
should be taken fully into account at the
design slage.

8. The opportunities for introducing
improved stoves are greatest in places
where people pay for woodtuel and
traditional stoves are already on sale
and widely used. In such cases, it
should be possible to ntroduce and
disseminate a well designed fuél saving
stove through normal market channels.

9. If people are not accustomed to
paving for woodfuel or buying stoves,
the problems of designing and dis-
erninating a stove are greatly increased,
and may not justfy the expenditure of
effort and resources required.

10. Subsidies can play a useful role in
stimulating stove adoption, but their size
should te kept to a minimum and they
should be used for as short a tme as
possible.

Not surprisingly. this cntical assess-
ment of the efficacy of the new stove
designs was not entirely welcomed by
those who have championed the dis-
semination of the supposedly improved
stoves.

In the December, 1984, issue of
Cookstove News, a newsletter pub-
lished by the Aprovecho Institute, lanto
Evans dismissed the Earthscan report
as “an atlempt to discredit stoves." He
went on to say: "One has the suspicion,
from the way it is presented, that con-
Clusion 3 was decided early in the
research and it offered just too juicy a
controversy to be abandoned, even if it
was hard to substantiate "

But a long article in VITA News a
month later strongly supported the opin-
ion voiced in the Earthscan report tral
the new stoves would not make a signif:-
cant difference to the rate of deforesta-
tion in the developing countries.

Sam Baldwin, a physicist work rs - th
VITA, spent 18 months careluily assess-
ing the performance of stoves In a
number of West African ccuntres. The

Francis Mkwawa from Tanzania (Session 7),
watches the pot on a modified charcoal
stove. But are the new stove designs really
an improvement?

resuits of this study were summarized as
follows.

First, improved stoves alone will not
significantly slow deforestation, but they
do show enormous potential to reduce
the expense of cooking fuel for the
world’s urban poor and the burden of
collecting fuel for the world's rural poor.
Better stoves may also aid in maintain-
Ing long term soil productivity by reduc-
ing the need to burn crops residues and
dung.

Second, massive stoves, particularly
the multipot ones promoted by various
groups around the world, do not and
cannot reduce wocd use sufficiently to
be of more than marginal interest. In ad- -
dition, such stoves cannot be readily
disseminated.

Finally, alternative stove designs em-
phasizing ight-weight construction and
artisanal mass production can achieve
the necessary combination of high per-
formance, rapid production, and low
cost.

Both the Earthscan report and the
VITA News article should be mandatory
readir for pecple actively involved in
cooksiove programs. Supporters  of
Cookstove development ana dissemina-
TSt LIyt ams can pointto a numzer of
ruozoat D nenects But far too many
programs nave  suffered from  poor
leCnNGiogy, poor planning, and a con-
spicuous 'ack of objective assessment.
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A Letter from Professor Farber

Dear Alumni:

Training in Alternative Energy Tean-
nology, with the main emphasis on
solar energy since it is the largest
source of energy income which is
available to practice'ly all peoples of
the world, has been carried out at the
University of Florida in the Solar Energy
and Energy Conversion Labaratory for
over 30 years.

This training was carried out for peo-
ple from all parts of the world who
came as individuals or in small groups
to pursue special education or training
in this field. Some just wanted, or need-
ed, special information and training and
left after they had achieved their goal;
others pursued undergraduate or ad-
vanced technical cegrees.

Because of the reputation of our
laboratory, many requests were receiv-
ed from ail over the world for help and
training, and personnel from the
laboratory traveled widely trying to
satisfy as many of the needs as possi-
ble. Five years ago, however, because
of the great demand, it was decided to
set up a special concentrated five year
program, with the financial help of the
U.S. Agency for International Develop-
ment, to bring from 40 to 50 people in
each group for 15 weeks of training, cf-
fering this special program twice each
year. This program was intended to
provide the needed knowledge for peo-
ple responsible for or actively involved
in the energy programs of their respec-
tive countries, so that they could return
after a relatively short time and be of
great heip to their own people. Most of
you are familiar with this activity.

This five year commitmen!, which
was carried out and proved very suc-
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The closing ~e-=monies on the last day of the
last session. \Mr Mohamed Hassan Nur bids
the TAET staft tarewell on behalf of the par-
ticipants. On the left is Dr. Erich Farber, Prin-
cipal Investigator for the training program.

cessful, ended in June of 1984, after
training aimost 300 participants from
over 50 countries. This program in-
creased considerably the many per-
sons who have been trained over the
years in our laboratory.

With this concentrated effort having
come to an end, we shall rely again
upon the regular training which is, and
always has been, the main core of our
training. This flexible program can easi-
ly be agjusted to an individual's or
group's needs.

This program can be adjusted to an
individual who wants to get in-depth
training in a particular area (many
Fulbright Scholars come under this ar-
rangement), or to small groups who are
interested in a particular subject area.
The time of these special programs can
consist of a relatively short seminar
type training, or of programs lasting
weeks, months and even years. If the
ultimate purpose is also to obtain
gracuate or advanced degrees, then
the University of Florida rules, reguia-
tions and requirements must be
satisfied. This includes official admis-
sion to the University (meeting en-
trance requirements), qualification (in

compelition with other students) for
financial aid, etc.

As can be seen from the above,
Training in Alternative Energy
Technology under the Solar Energy &
Energy Conversion Laboratory, with its
great flexibility, can and has provided
most effective programs for individuals
or groups from all parts of the world. In
this manner it attempts to contribute in
its way to making this world of ours a
better place to live.

If you desire additional or more
specific information about the many
courses offered in Alternative Energy
Technology, particularly in solar
energy, or about the various programs
available, or if you need help or advice,
please contact me at the address
below.

Sincerely,

Dr. Erich A. Farber, P.E.

Distinguished Service Professor

Director, Solar Energy & Energy
Conversion Laboratory

University of Florida

Gainesville, Florida 32611

And from Shirley Toth

Dear Participants:

in the last five years approximately
300 people hzve participated in the
Training in Alternative Energy
Technologies program and many
friends have been made throughout the
world. Even though | am not able to
correspond with each and everyone of
you, | will never forget those of you that
{ have met, and what you have taught
me about your country and culture.
Hopefully, someday soon, we will meet
again in your own country,

With the closing of the TAET pro-
gram this wiil be the last newsletter to
be published under this program.
However, the closing of TAET does not
mean that the Agency for International
Development (AID) is no longer willing
to support renewable energy programs,
in fact, the Office of Energy is develop-
ing a new program which will provide
training opportunities more closely tied
to energy demand and spec:''c
renewable resources and associated
technologies. We anticipate that this
program will provide opportunities for

in-country and regional training ac-
tivities to support renewable energy
projects planned, or now underway, in
AID countries. If you are involved in
such activities we would appreciate
your assistance in heiping us identify
the types of training which would be
most useful. When all the details are
worked out for this new program AlD
Missions will be notified. And, when
sites are selected we will be looking to
our many friends overseas to help us
set up seminars and workshops, and to
familiarize us with local institutions and
customs.

Untit then, | wish you all the best and
look forward to hearing from you and
meeting you again in your country.,

Sincerely,

A\ \\‘
e

——
Shirley A. Toth, Project Manager
Office of Energy
US Agency for Internaticnal Development


http:practice.ly

Page 8

TAET Transfer/September 1984

Bookshelf

Some new publications recently ac-
quired by the TAET program that may
be of interest to our readers include the
following. Brochures of Wind Turbine
Manufacturers 1984, this 1s a binder
containing technical specifications and
mnformation on a large number of US
and European wind turbine manufac-
turers. The package 1s available from the
Alternative Energy Institute, West Texas
79016; wrte to Dr Vaughn Nelson.
There are two new textbooks out on
hydropower technology. Hydropower
Engineering, by Calvin Warnick,
includes contnibutions by Howard Mayo,
who was a visiting lecturer for the TAET
program. This text 1s published by
Prentice-Hall. The other book is Small
and Min1 Hydropower Systems, edited
by Jack Fritz. This book 1s a compen-
dium of chapters written by a variety of
authors, including John Gladwell, John
Cassidy and Roger Arndt. all of whom
have lectured to TAET participants. The
book is subtitled “Resource Assessment
and Project Feasibiity," and this text
spends more time on hydrology. site
assessment, economic and financial
analysis, and institutional and policy
considerations. than the text by Warnick,
which focuses more on the engineering
of hydropower systems.

Gerry Foley, also a TAET wisiting lec-
turer, has wrntten another tachnical
report for Earthscan. It s Improved
Cooking Stoves in Developing Coun-
tnes. coauthored with Patricia Moss, and
availabte from Earthscan in London.

We have also belatedly discovered the

Publisher's
Note

TAET Transter is published bian-
nually by the Traiming in Alternative
Energy Technologies program at the
University of Florida. Transfer is sent
to all TAET alumni, to AID missions,
and to those working in the field of
alternative energy technology who
request the publication. This is the
last issue of :ne newslelter.

The TAET zr>gram was a cooper-
ative program of the U.S. Agency for
Internationai ~ avelopment and the
University of Florida. The program
ended on Jura 30, 1984,

excellent series of monographs pub-
ished by the Steernng Committee on
Wind Energy for Developing Countries
(SWD) in the Netherlands. Sixteen
technical publications are available
covering all aspects of wind energy
science and technology. Anyone in-

terested in the use of wind energy either
for irngation or for electnrc power
generation should find the monographs
extremely useful. They are available
from SWO. c/o DHV Consulting
Engineers, PO. Box 85 3800 AB
Amerstoort, The Netherlands.

Postscript: A Note from Dr. Bush

Most of the readers of this newslet-
ter will be aware that the Training in
Alternative Energy Technologies pro-
gram at the University of Florida has
now ended. Earlier this year, at my re-
quest, many of you wrote to the AID
Missions in your countries, and to the
Regional Bureaus in Washington, D.C.,
expressing your strong support for the
program, and urging USAID to keep the
TAET program going.

Many of you sent copies of your let-
ters 1o me, and | was very pleased with
the number of letters that | received. |
was also impressed by the strength of
feeling expressed in many of the let-
ters. Thank you all for helping us in our

Plan On It

efforts to keep the program in operation.

My job now is to collect all the
reports, handouts and iecture notes
that we have accumuilated over the last
five years, and to organize this material
into a set of technical training manuals.
I 'am also compiling a bibliography on
the alternative energy technologies,
and writing a finaf project report on the
program. This work should be com-
pleted by the end of the year.

The project report will include the
results of the questionnaire which was
sent out to all former participants in
August this year. Please take a moment
to complete this questionnaire and return
it to re if you have not already done so.

First International Photovoitaic Science and Engineering Conference
November 13-16, 1984, at the International Conference Centre in Kobe,
Japan. Contact Dr. Y. Nagata, Manager Research Department, Sanyo Electric,
11813 Hashinidani, Hirakatashi, Osaka, Japan.

European Wind Energy Conference and Exposition

October 22-26, 1984, Hamburg, West Germany, Sponsored by the

Commission of the European Communities and the European Wind Energy
Association. Contact: H.S. Stephens, European Commercial and Technical Con-
ferences, Agricuiture House, 55 Goldington Road, Bedford MK 40 3LS, England.

Intersol 85: Congress of the Intemational Solar Energy Society
June 23-29, 1985, Montreal, Canada. Contact Dr. K.G.T. Hollands, Intersol 85,
Suite 410, P.O. Box 1427, Desjardins Postal Station, Montreal, Quebec, Canada

H5B8 1H3.

Intemational Conference on Solar and Wind Energy Applications
August 1-4, 1985, Beijing, China. For more details contact: Professor Lu Weide,
Chinese Solar Energy Society, Mo. 3 Hua Yuan Road, Beijing, China.

7th Miami Intemational Conference on Altemative Energy Sources

December 9-11, 1985, Miami, Flonda.
Coral Gables, FL 33124, USA.

ontact Dr. T.M. Veziroglu, Box 248294,



Appendix 8 Budget Allocations to the TAET Program 1979 - 1984
Budget Period
Category 1980 (1) 1981 1982 1983 1984 (2)
Salaries 196,800 210,576 211,919 199,688 101,573
Support Faculty - - 23,255 19,736 12,922
Fringe Benefits 34,668 36,872 45,010 43,681 25,703
Travel 30,000 32,100 27,250 21,800 7,500
Materials & Supplies ) ) 70,451 81,000 52,348
) 262,540 ) 211,261
Equipment ) ) 18,000 2,000 5,000
Indirect Costs 124,992 133,621 113,965 110,371 60,014
Participant Support 351,000 375,570 318,306 237,800 107,940
Total $1,000,000 $1,000,000 ; $828,156 $716,076 $373,000
Notes: 1. September 1, 1979 to December 31, 1980
2. January 1, 1984 to June 30, 1984

0TI



APPENDIX 9

Antiqua

4 Mason, Philbert C.

Meteorological Office
Coolidge Alrport
Antigua, West Indies

6 Pringle, Milton G,
Antligua Public Utllitles Author ity
P.C Box 416
St. Johns, Antigua, W.l.
Bangladesh

Islam, Khalrul
Physics Department
University of Florida
Galuesville, FL 32611

Mahtab, Mrs, Afiya

Institute of Fuel Research

and Develoment

Bangladesh Counci! of Sclentific &
Industrial Research

Dacca, Bangladesh

Qualyun, Mohanmed Abdul

Atanlc Energy Research Establistment
Bangladesh Atamic Energy Conmission (BAEC)
P. Q. Box 158

Ranma, Dacca-2, Bangladesh

Islan, Shatiul

Power and Natural Resources Division
Block No. 12, Room No. 5

Planning Canmission

Sher-e Bangla Nagar

Dacca, Bangladesh

Ghulan Rasul, Muhammad
Roam No. 5, Block No. 12
Planning Canmission
Sher-o Bangla Nagar
Dacca, Bangladesh

Muttalib, Abdul

Instltute of Fuel Research & Developnent
Bangladesh Councl! of Sclentiflc &
Industrial Research

Dacca 5, Bangladesh

PARTICIPANTS IN SESSIONS | THROUGH 9

Bangladesh (continued)

5 Haque, Mohanmed Naimu!|

Institute of Fuel Research & Develoment
Bangladesh Council of Sclentiflc &
Industrial Research

Dacca 5, Bangladesh

Ud-Dowla, M, Rokon

Institute of Fuel Research & Develoment
Bangladesh Councl! of Sclentlflc &
Industrial Research

Mlrpur Road

Dacca 5, Bangladesh

Begun, Mrs. Nazma

Institute of Fuel Research & Develoment
c/o Ore M. Eusuf, HRD & Of flcer -in-Charge
Bangladesh Counclil of Sclentiflc &
Industrial Reseiirch

Mirpur Road

Dacca-5, Bangladesh

All, Md. Arshad

Research Officer (Technologlst)
Institute of Fue! Research & Develoment
Bangladesh Council for Sclentlific

and Industrial Rasearch

Dacca-5, Bangladesh

Hossain, Munshi Mohanmed Golam

Institute of Fuel Research and Develoment
Bangladesh Council for Scientific

and Industrial Research

Dacca-5, Chammondi, Bangladesh

Matmood, Mrs. Nishat

Renewable Energy and Research Section
Energy Division

Block 11, Roan #12

Sher-e Bangla Nagar

Dacca, Bangladesh

Nahar, Mrs. Syeda Kamrun

Research Officer

Institution of Fuel Research & Develoment
BCSIR

Chaka, Bangladesh



Barbados Brazi |l
3 Jaguaribe, Emerson
Laboratorio de Engergia Solar
Campus Universitario
Joao Pessoa - PB - Brazil

2 Bourne, O Carlyle
{ The Hame Salters
St. George, Barbados
West Indles

2 Singh, Jerame Q.R. 3 Pedreira da Silva, Paulo
Technology & Energy Unit CCOPPETEC/CCPPE/UFRJ
CarIbbean Development Bank Calxa Postal 1191
P. 0, Box 408 Rlo de Janeiro, RJ. Brazll
Bridgetown, Barbados

Belize Burma

1 Smith, Douglas
Natlonal Meteor:logical Service
P.Q. Box 717
Bellze, Cerntral Amerlica

2 D0, Bain, Saw Albert
Electric Power Corporation
197/199 Lower Kemmendline Road
Ahlone P, O,
Rangoon, Burma

Bollvia

2 Kyaw Soe, Captaln
Heavy Industries Corporation
Kabaaye P, G
Rangoon, Burma

1 Mal donado V., Ricardo
Instituto Naclonal de Electr{ficacion Rural
P.0. Box 6061 '
La Paz, Bollvia
5 Htein Lin
Central Research Organization
Fine and Electronic Instrunent Dept,
No. 6 Kaba Aye Pagoda F»ad
Rangoon, Burma

! Guerra~Fernandols, Jaime Rolando S.
Iinstltuto de Investigaciones Fisicas
Universidad Mayor de San Andres
La Paz, Bolivia

4 Garcla=-(ntiveros, Angel 5 Aung Khin
Unlversidad Boliviana Electric Power Corporation
P. 0, Box 4722 197/199, Lower Kemmendlne Road
La Paz, Bollvia Ahlone, Rangoon, Burma

4 Urquidl-Moore, Marcelo
Centro de Tecnologla Petrolera - YPFB
Casilla 727
Santa Cruz, Bollvia

Burundl

3 Mbesherubusa, Deogratias
Energy Depariment
Minlstry of Energy & Mines
P. 0 Box 745
Bujunbura, Burundi

6 Medina, Jorge Doria
Corporacion Reglonal
de Desarrollo de Pando
Casllla 8648 4 Kigali, Danlel
La Paz, Bollvia Ministry of Energy & Mines

Ministry of Public Works

8 Wende, Rudoif Bujunbura, Burundi

Corporacion de las Fuerzas Armadas
de Desarrollo Nacional 9 Ndayizeye, Audace

P. Q. Box 10023
La Paz, Bollvia

Adviser In Ministry of Public Works
Energy & Mines Solar Energy Section
Bujunbura, Burundi
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Cape Yerde Daninican Republ ic
8 Livramento, Daniel Rodrlgues 1 Morrobel, Miss Violeta
Ministry Developmnent Rural instituto Daminicano de Tecnologla Industrial
Box 66 Avenida Jose Nunez de Caceres Esq.
Santiago, Cape Yerde Apartado 329-2, Santo Dami Inigo

Republica Dominicana
Costa Rica
1 Canario Estrella, Gi! Manuel

2 Peterson, Donald Calle Primera, No. 34
DIDET, Instituto Tecnologlco Ensanche Mirador
de Costa Rica, Apartado 159 Santo Domingo
Cartago, Costa Rica Dom inican Republic
2 Sibaja, Eduardo A. | Urena, Arturo Emillo
Conicit P. 0. Box 322-3
Apartado 10318 Santlago
San Josa, Costa Rica Dom inican Republic
4 Bastos, Oscar Franclsco 2 Santaelila Ulloa, Joaquin
Energy Research Center Benlto Moncion No. 209
Instituto Tecnologico de Costa Rica Cazcue
P. O, Box 159 Santo Damingo,
Cartago, Costa Rica Cominican Pepublic
5 Solera, Oscar Leon Pena, Aygustin
Secretaria Ejecutiva de Secretaria de Estado de (bras Publlcas
Planificlon Sectorial de Energla Departamento de Laboratorios de Suelos
P. Q. Box 4752 Avenida San Cristobal
San Jose, Costa Rica Santo DomIngo, Daminlcan Repubilc
9 Vega Aragon, Dagoberto 3 Plchardo, Ramon A,
Industrial Englneer Comision Naclonal de
CooperatIve Agricola Ind. De Tleer Blanca Polltlca Energetica
Tlerra Blanca de Cartago, Costa Rlca Ave. John Kennedy Km 6 1/2
Central America Plaza Compostela

Santo Damingo, Dominican Republic

0]1bouti

4 Medina Dlaz, Fellx Manuel

9 Moussa Yacin, AbdoulkarIm Nor desa 1 30, Km 9,
Techniclan Prolongacion Av.
Vita/lserst Independenc | a
P. 0 Box 486 Santo DamIngo
Republlc of Djibouti Cominican Republic

Dominica 4 Despradel -Bisono, Rafael
P.Q, Box 838

4 Green, Petronald Santlago, Dominican Republic
Ministry of Communications, Works & Tourlsm
Goverment Hgadquarters 5 Then Dominguez, Jesus
Roseau, Dominlca, West Indles Comlislon Naclional de

Politica Energetica

Ave, John F, Kennedy, Km 6 1/2
Edif, Plaza Compostela 5° Piso
Santo Domingo, Oominlican Republlic



Daminican Republic {continued)

5 Almonte, Jullio Cesar
Canislon Nacional de Politica Energetica
Ave. John F. Keneddy, Km 6 1,2
Edificlo Compostela
Santo Domingo, Rep. Dominicana

6 VYargas Gomez, Rafael
Comlsion Naclonal de Politica Energetica
Ave. John Kennedy, Km 6 1/2
Plaza Compostela 5° Plso
Santa Damningo, Daminlcan Republic

Ecuador

1 Ubldla, Lenin
Santa Prisca 223 y Manue! Larrea
Instituto Naclional de Energla
Quito, Ecuador

I Carrasco, Frankiin Jacinto
Santa Prlsca 223 Yy Manuel Larrea
Instituto Nacional de Energia
Quito, Ecuador

2 Gonzales B., Fernando
Instituto Nacional De Energla
P. G Box 007 -~ C
Qulto, Ecuador
South Amerlca

2 Proano Borja, Ernesto Oswal do
E.cuela Politecnica Nacional
P« Box 27-59
Quito, Ecuador

4 Alvarez, Claudlo
Escuela Polltecnica Naclonal
Facultad de Ingenieria Mecanica
Apartado 2759
Quito, Ecuador

5 Barriga, Alfredo N.

Escuela Superior Politecnica Del Litoral
P. O, Box 5863
Guayaqul |, Fcuador

Assaad, Atared

Qattara Project Author Ity
18 Hoda Sharawy Street
Bab El4ouk, Egypt

742 831

El -Ansary, Mohsen Mchamed
Natlonal Research Centre
Tahrir Street

Cairo, Egypt A.R.F,
982433 Ext, 412

El Mallah, Attia
National Research Centre
Dokk |, Calrg, Egypt
982433

El -Saled, Houssnl
Narional Research Centre
Cellulose Paper Lab.
Dokki, Calro, Egypt

El -Astmawy, Ahmed
Chemistry Departm .t
National Research Center
Calro, Egypt

Talat, Gad Husseln
Solld-State Physics Lab.
Physics Department
National Research Centre
Calro, Egypt

Georgy, Raflk Youssef

Egyptian Electricity Authority (EEA)
Studles and Research Department
Nasr City, Abbassia, Cairo, Egypt

Basha, Ramadan Abdel-Ratman
Qattara Projects Authority
18 Hoda Sharawi St.

Bab El Look, Calro, Egypt

Selim, Gamal Abde!-Ralman Mohamed
Center of Energy Studles (UNU) Program
Indlan Institute of Technology

Haus Khas, New Delht

Indla 110016

Rizkalla, Ms, Louris Fawzy
Egyptian Electricity Authority (E.E.A,)
Abbassia, Nasr City, Cairo, Egypt



12

Egypt{continuad)

Abd E! Salam, Mohamed Sobh |
Qattara Hydro & Renewable
Energy Projects Author ity
18 Hodda Shaarawy Street
Bab El-Look, Calro, Egypt

Rable, Ibrahim Husseln Saleh
Qattara Hydro & Renewable
Energy Projects Author ity

18 Hoda Shaarawy Street

Bab El-Look, Calro

Hamed, Mohamed Matmoud Rasmy
Qattara Hydro & Renewable
Energy Projects Authority

18 Hoda Shaarawy Street

Bab &£!-Look, Cairo, Egypt

El Sald, Mohaned Metwal ly
Egyptian Electricity Author ity
Studies and Research Dept,

Abasia, Caliro, Egypt

E! Kattan, Badr Hassan Atmed
Electrical Engineer
Quattara Projects Author [ty
Bab El ~look, 18 Hoda Sharawy
Calro, Egypt

All, Moawad Taha

Mechanical Englneer

Quattara Hydro & Renewabl e Energy Projects
Authority, Bab El~look, 18 Hoda Sharawy
Calro, Egypt

Shelbya, Shalabl Murad Mahmoud
Research und Studies Englneer
Egyptlian Electricity Author ity
Nasr City, Abbass| a, Calro, Egypt

The Gambia

6 Darboe, Fakeba

Ccmmunlfy Development
15/16 Welllngton Street
Banjul, The Gambla

Bayo, Baboucar M,A.
Department of Forestry
Minlstry of Water Resources
5 Marina Parade

Banjul, The Gambla

The Gambia (contlnued)

7 Dampha, Daddy
Department of Community Develoment
13 Marina Parade
Banjul, The Gambla
West Africa

8 Suwareh, Lang
Depar tment of Commun ity Develoment
13 Marina Parade
Banjul, The Gambla

8 Ceesay, Saderr AuM,
Department of Forestry
No. 5 Marina Parade
Ban jul, The Gambia

9 Jobe, LamIn Gsman
Department of Water Resources,

Ministry of Water Resources & Enviroment

7 Marina Parade
Banjul, The Gambla

9 Sallah, Salhou Onar A.
The Curriculum Develomment Centre
Ministry of Education 88 Marina Parade
BanJul, The Gambia

Ghana

2 Tutu, Anthony Kwame
Bullding and Road Research Institute
P. 0. Box 40, U,S.T,
Kunasi, Ghana.

3 Lartey, Benjanin Lartel
Food Research Institute
Pe 0. Box M20
Accra, Ghana

7 Asare, Martin Yaw
Ministry of Fuel and Power
Petroleun Department
Private Maii Bag
Accra-North, Ghana

Guatemala

8 Lleiva, Jose Manuel! Recinos
Instituto Centro Americano de
Investigacion y Tecnologia Industrial
Avendla la Reforma, 447, Zona 10
Guatanala, Central Mmerica



Guyana India
3 Bhimsen, Ukarran | Veeraswamy, Geethaguru
Institute of Applied Sclence and Technology Shri A M M Murugappa Chettlar Research Centre
Box 791 Photosynthesis & Energy Division
Georgetown, Guyana Tharamann|, Madras 600 042 Indla
5 Marks, Aubrey 1 Sharma, S.K.
Guyana National Energy Authority Department of Chemical Engineering
295 Murray St. & Technology
Georgetown, Guyana Panjab Universlty, Sector - 14
Chandigarh -~ 160014, india
Haiti
2 Slvasubramanlan, Narayanan
1 Louis, Mrs. Carole Macajoux SPA Consultants Private Limited
GS! Institute de Developnent United Indla Bullding, 2nd Floor
Agricole & Industriel Sir P M Road
P, 0, Box 1313 Bombay, 400 001, India

Port-au-Prince, Haiti
2 Maheshwari, Ravish Chandra

2 Paultre, Ernest Central institute of Agriculture
USAID/Hailti Englneering T.T. Nagar
Office of Engineering Bhopal 462003, Indla

Port-au-Prince, Halti
2 Chandra, Suresh

8 Charlot, Antolne Deendayal Research Institute
Centre Natlonal de Technologle 7E, Jhandewalan Extenslon
#48 Rue Lanbert Ranis Jhans! Road
Petlon=Ville, Haitl New Delhl -~ 11055, Indla
Honduras 3 Meena, Jal Ram
Department of Non-Conventional Energy
3 Dominguez Navarro, Pablo Jose Sources = C.G.0., Complex ~ Block No., 14
National Unlversity of Honduras Lodi Road, New Delhl = 110003, !ndia
Physics Department
Tegucigaipa, D.,C., Honduras 3 Shil, Sorutl Kunar

Central Electronics Limited
Sahibabad - 201010, India
3 Palaclos, Jose Marla

Department of Energy 4 Bhogra, Ramesh Kumar

Consuplane NonConventional Energy Sources Laboratory
Edificlo Banco Atlantida Bharat Heavy Electrical Limited

de Comayague;a, D.C., Honduras Corporate Research & Developnent Division

Vikasnagar, Hyderabad - 500 593, AP, India
3 Pinzon Peyrefitte, Rolando

Programa de Tecnologlas Rurales 4 Shama, Glrish Kunar

Canton de Dasarrollo Industrial Mechanical Englneering Department
P. 0. Box T-203 Indlan Institute of Technology, Powai
Teguc Igalapa, D.C., Honduras Banbay -~ 400 076, Indla

4 Patel, Satlish Chandra
TATA Energy Research Institute
Fleld Research Unit
c/o Sri Aurobindo Ashram
Pondlcherry 605002, indla
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Indla (continued)

Indla (cont!nuad)

Das, Chitta Ranjan

TATA Energy Research Institute, Bambay House
24, Hml Mody Street

Bombay 400 023, Indla

Ghosh, Bankim Blhari

Mechanical Englneering Department
11T, Kharagpur 721302

West Bengal, Indla

Par Ikh, Rahul

Agricultural Tools Research Centre
Suruchi Campus, Post Box 4
Bardo!l1-394 601, India

Kunari, Dr. (Miss) Santosh
National Physical Laboratory
Division of Materlals
Hitlslde Road

New Delh1-110012, Ind'a

Vir, Jatinder

Under Secretary

Ministry of Energy

Department of Power

Shram Shakti Bhawan

Raf| Marg, New Dethi-110001, India

Kandpal, Tara Chandra
Centre of Energy Studies
Hauz Khas

New Delhi 11C016, India

Chandra, Samirkunar

Bharat Heavy Electricals Ltd,
Corporate Research & Develoment
Vikasnagar, Hyderabad - 500 593
Indla

Bhawalkar, Dr. R.H,

Natlonal Physical Laboratory
HIl| Side Road

New Delhi PIN-110012

India

Jotsh{, Chand Kiran

Department of Chemical Engineering
Panjab University

Chandigarh - 160014

Indla

8 Nayak, Jayanta Kumar

Indlan Institute of Tachnology
Mechanlical Engineering Dept,
Powal

Bombay - 400 076, Indla

Sharma, Or. Sutendra Kumar
Regional Englneer!ng Col lege
Physics Dept,

Srinagar, PIN ~ 190006, India

Daga, Sohan Lal

Sclentist, Central Salt & Marine
Chemicals Research Institute
Bhavnagar ~ 364 002, India

Shingal, Lalit

Englneer

Englineers Indla Ltd.

18-20 Kasturba Gandhi Marg. 5th Floor
New Delhl, Indla 110001

Indones la
—t0nesla

Sudjana, Ignatius Suwardjaka
DIT Jen Ketenagaan, Gedung
Jaya, Jin Tharin 12, Jakarta

Susanto, Djoko

BPP Teknologl Bldg. 14th Floor
J1e MoK Thamrin No, 8
Jakarta, Indonesla

Har dJosunarto, Budladi

BPP Teknologl Bldg. 14th Floor
Jle MiH, Thanrin No, 8
Jakarta, Indonesia

AllmIn, Marsal

BPP Teknologl Bldg. 14th Floor
Jle Mo H, Thamrin No. 8
Jakarta, Indonesia

Suharto, Atmosuwignyo
OI'l and Gas Develomment
Center, LEMIGAS

Cepu, Indonesia

Ri Jadl, Soetardja

Ol'l and Gas Develoment
Center LEMIGAS

Cepu, Indonesla



Indonesia (continued)

Riphat Singgin

Directorate General of Power
Republ ic of Indonesia

JL. MH Thamrin 12

Jakarta, Indonesia

Sebayang, Sedya

Electric Power Research Center
State Electricity Corporation
P.G Box 1, KBYT

Jakarta Selatan, Indonesia

Soedarmo, Erie

JL. Raya Cipullr
Kebayoran Lama

P. Q. Box 89, Jakarta
Selatan, Indonesia

Kaslan, Widjoseno

Ol and Gas Technology Develomment Centre
LEMIGAS Clpulir

P. Q. Box 89/JKT

Jakarta, Indonesia

Samsul, Ossman

Otl and Gs Technology Develoment Centre
LEMIGAS Clpullr

P. G Box 89/JKT

Jakarta, Indonesia

Jamaica
LJlaca

!

Sandford, Hugh

3 East Byron Rd.

Forest Hills

Box 122 Meadowbr | dge P, Q,
Kingston, Jamalca

Alexander, Edward

Petroleum Corporation of Jamaica
Kingston Malil, Ccean Boulevard
Kingston 5, Jamalca

Hales, Alwlin L.

Sclentific Research Council
P.Q. Box 350

Kingston 6, Jamalca

Sitvera, Brian C.

College of Arts, Sclence and Technology
237 Ol'd Hope Rd.

Kingston 6, Jamalca

Jamaica (continued)

Butterfield, Dwight Anthony
Sclentiflc Research Councl|

Hope Gar dens

P. G, Box 350

Kingston 6, Jamalca, West Indies

Earle, Peter R,A,

Ministry of Mining

2 St. Luclia Avenue

Kingston 5, Jamalca, West Indles

Wright, Clive

Englneering Department

College of Arts Sclence and Technology
237 0l d Hope Road

Kingston 6, Jamaica

Bolt, Robert

Sclentific Research Councl|
P. Q. Box 350

Kingston 6, Jemaica

Fowlin, lan A,

Vocational Training Institute
Paplne

Box 179

Kingston, Jamalica

McCiymont, Lloyd M,

College of Arts, Sclence & Technology
237 01 d Hope Road

Kingston 6, Jamalca

Smith, Peter P.

Jamnalca Bureau of Standards
Solar Laboratory

6 Winchester Road

Kingston 10, Jamalca

Daley, Mrs. Melody E.
Energy Division

Minlstry of Mining & Energy
2 St. Lucia Avenue
Kingston 5, Jamaica

Ol lver, Gossett D,

College of Arts, Science & Technology
237 Ol d Hope Road

Kingston 6, Jamaica



Jor dan

Ken

1

Fakhoury, Awad

Royal Scientiflc Soclety
P. Q. Box 6945

Anman, Jordan

Ta'ani, Rizeq
Royal Sclientific Soclety
P. G Box 6945
Anman, Jordan

Aburas, Rashad Abdelmuti
Jordan Electricity Authorlty
P.Q. Box 2310

Amman, Jor dan

Mahmoud, Marwan

Royal Sclentific Soclety
Amman, P, Q. Box 6945
Jordan

Zahran, Mustafa Atmad
Natlonal Ptanning Councl|
P. 0 Box 555

Anman, Jordan

Nyoike, Patrick M.
Ministry of Energy
P. 0. Box 30582
Nalrobl, Kenya

Mt'Iimanyara, Alfred M,
Ministry of Energy
P. Q. Box 30582
Nairobl, Kenya

Kinya, Ms. Mbaarl
P, O, Box 47037
Nalrobl, Kenya

Mullei, Sadique M,
Minlstry of Energy
P. & Box 30582
Nalrobl, Kenya

129

Liberia

Rhinelander, R, Emlle
Bureau ot Hydrocarbon
Ministry of Lands & Mlnes
P. Q. Box 9024

Monrovia, Llberia

Sandikie, Jacob S.

Bureau of Hydrocarbon,
Ministry of Lands & Mines
P. Q. Box 9024

Monrovia, Liberla

Zeh=Youe, Anthony

Liberian Geologlcal Survey
Ministry of Lands and Mines
P.Q, Box 9024

Monrovia, Liberia

Zowulu, Ednond X,
Planning Offlicer

Forestry Develoment Author Ity

P. O, Box 30110
Monrovia, Liberla

Smith, Melvin R,

Chemist, Alternative Energy Dev. Bureau
Ministry of Lands, Mines, and Energy

Monrovia, Llberla

Malaw |

3

Mal |

4

Kaylra, Gladson K,
Econamic Planning Division

Office of the President & Cablinet

Box 30136
Lilongwe 3, Malawi

Dlarra, N'to

Solar Energy Lab
Photovoltaic Group

B.P. 134

Bamako, Mall, West Africa

Mauritania

4

Wane, lbrahima Lamline

Directlon of Mines and Geology

P.Q, Box 199
Nouakchott, Mauritania



Morocco

s
=4

Alaoui, Mohammed

Direction de !'Energle

14, Rue Abou Faris Elmarini
Rabat, Morocco

4 Benamar, Mohamaed
Ministry of Energy
Rabat, Morocco

4 Bensal ime, Abdes!an
Ministry of Energy
Rabat, Morocco

4 Bentalha, Abderrazzak
141 - Anal 4
Cite Yacoub Mansour
Rabat, Morocco

Nepal

2 Shakya, Gyani R,

5/755 Jhocche Tole
Kathnandu, Nepal

4 Joshl. Chandra Bahadur
Research Center for Applied
Sclence & Technology
Kirtipur
Kathmandu, Nepal

4 Tuladhar, Sidhartha Man
New CRA
P. G Box 722, Gyaneswore
Kathmandu, Nepal

5 Gautam, Krishna Murar]
Chlef Edltor
Shaktl Publications
P. 0, Box 1309
Kattmandu, Nepal

7 Joshl, Mukti M,

Water and Energy Commisslion
New Baneswor
Kattmandu, Nepal

Nicaragua:

7

Martinez, Jose M,

Energy MM Progrma

Instituto Centro Americano de
Adninistracion de Empresas (INCAE)

P, O, Box 2485

Managua, Nicaragua

Nigerla

1

Ezekwe, Cornellus

Department of Mechanical Englneerlng
University of Nigeria

Nsukka, Nigeria

Ezama, Dr. Pau! 0O,
Canmissloner for Finance &
Econamic Planning

Ananbra State, Nigeria

Nwachuku, Adiele

Anambra State University of Technology
PMB 1660

Enugu, Anambra State, Nigeria

Coker, Ayodele J,

Federal Ministry of Sclence & Technology
Industrial Sclence & Energy Department
15 Awolowd Road

lkoyl, Lagos, Nigerla

Manukajl, John Ugochukwu

Solar Energy Research Centrs
c/o Mechanical Englneering Dept.
The Federa! Polytechnic

P.M.B, 55

Bida, Nlger State, Nigerla

Odunukwe, Chukwubueze G,

Projects Davelopment Institute (PRODA)
P. 0. Box 609, 3 Independence Layout
Enugu, Nigeria

Panana

3

Lara, Juan Francisco
Fibropan, Inc,
P.Q. Box 277



Panama (contlinued)

5 Bryson, Mrs, Teresa See
Instituto de Recursos Hldraullcos
y Electrificacion
Edificio Poll, 2°* Piso
Aptdo 5285
Panama 5, Rep. de Panama

5 Fabrega, Jaime
Instituto de Recursos Hldraullicos
y Electrificaclion
Ediflclo Poll, 2® Piso
Aptdo 5285
Panama 5, Rep. de Panama

Papua New Guinea

3 Maleva, Klipa
Minerals and Energy
P. G Box 2352
Konedobu, Papua New Gulnea

Peru

2 Aspllcueta, Guldo

Centro Civico-Edificlo la Torre de Lima

Piso 10 - Oficina 1004

Lima, Peru
Philippines

| Santos, Antonio A.

Energy & Information Technology Corp.
5th Floor, Wing B - Concorde Condominiun
Benavidez St. Legaspl Village, Makati,

Metro Manila, Phillppines

! Bello, Emmanuel D,
College of Forestry
University of the Phillipplines
Los Banos College
Laguna, Phlllppines

2 Pewron, Dennis P,
Natlonal Power Corporation
161 Bonlfaclo Drive

Dillman, Quezon City, Metro Manila,

Phillippines

2 Reyes, Mlss Celeste
Department of Physics
College of Arts and Sclences
University of the Philippines
DIl Iman
Quezon City, Philipplnes

Phillpplnes (continued)

Santos, Federico, Jr.

6th Floor F & M Lopez Bullding
Alvarado St., Legaspi Vll1lage
Makati, Metro Manila, Philipplines

Baja, Luls C.

32 Col. S. Cruz
Montalban, Rizal
Phillppines, D-3122

Fernandez, Mrs, Elvira C,

Department of Wood Sclence & Technology
UPLB Col lege of Forestry, College
Languna, Phillppines

Antonio, Miss Ascellina
141 P, Valenzuela St,
Area ||, UP Campus

DIl Iman, Quezon City,
Philippines

Inductlivo, Miss Concepcion

Center for Non-Conventlonal Snergy Development
Don Marlano Marcos Avenuett Road

Dltiman, Quezon City, Phillippines

Ocullo, Jr., Norberto A,

Center for Non-Conventlonal Energy Develomment
Ministry of Energy, Meritt Road, Fort Bonitaclo
Mabati, Metro Manlila

Almazar, Miss Elvira

Center for Non-Conventional Energy Develomment
Don Marlano Marcos Avenue

DilIman, Quezon City, Phillppines

Dicloco, Miss Leonora

National Englneering Center
Uiversity of the Phillpplines
DilIman, Quezon City, Phillpplnes

Polestico, Miss Rachel V.,

Appropriate Technology Center
College of Agriculture Camplex
Xavier Unlversity

Cagayan de Q-o Clty, Phliippines 8401

Fernandez, Virglilo A,
UPLB College of Forestry
College Laguna 3720, Philipplines
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Philippines (contInued) St. Lucla
5 Refuerzo, Eugene 0, 6 Bartheimy, Kelland
Gasifler and Equipnent Manutfacturing Northern Arlzona University
Corporatlon Box 7072
Rudgen Bldg., 17 Shaw Blvd. Flagstaff, Arizona 86011
Pasig
Metro Manlla, Phi!lpplnes 8 Barthelmy, Aloysius
Central Planning Unit in the
Por tugal Ministry of Finance & Planning
Goverment Bulldings
| Penaforte E, Costa, Jose Antonio Castrles, St. Lucla
Direccao-Gera! de Energla
Rua da Beneficencla, 241 Senegal

Lisbon, Portugal
2 Mbow, Cheikh Momar

Rwanda Dakar University
Physlcs Department
1 Mpawenayo, Prosper Fann, Senegal
c/o Universite Nationale Du Rwanda
C.E.A.E.R, 5 Dlop, Lamlne
B.P, 117 Center of Studies and Rasearch
Butare, Rwanda on Renewable Energies B.P, 476

Hann, Dakar, Senegal
I Ntakirutinka, Charles

B.P. 56 7 Lo, lbrahima
Butare, Rwanda Center for Ranewable Energles Study & Rasearch
B.P, 476
4 Gatwaza, Emmanuel Oakar, Senegal
Natlonal Pedagogical Institute
P.Q. Box 56 7 Matar, Toure
Butare, Rwanda Center for Renewable Energies Study & Research
B.P. 476
2 Uwimana, Eugene Dakar, Senegal
43, Qual de L'ourthe
4020 Liege, Belgiun 9 Sy, Bocar Sada
Mechanical Englneer
5 Bwanakeye, Jean Baptiste CERER
Natlional University of Rwanda Dakar, Senegal
B.P, 117
Butare, Rwanda 9 Dianka, Mamadoy
Head of the Division of
8 Nzabonimana, Camille New and Renewable Energles
Natlonal University of Rwanda GOS Ministry for Industrial
C.E.A.E,R, Development and Handicraft
P.O. Box 117 Dakar, Senegal

Butare, Rwanda
Slerra Leone

4 Whitfleld, Malcolm
Faculty of Engineering
Mechanlical Englineering Department
Fourah Bay College
Freetown, Sierra Leone

6 ODavies, Joe Ben
Department of Mechanical Englneering
Fourah Bay College

Freetown, Sierra Leone
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Sanal la Sudan (continued)
2 Mohamed Mohamud, GOnar 3. Mansour, Mohamnmed

Minlstry of National Planning
Energy Section
Mogadishu, Somalla

Nur, Mohamed Hassan

Research Asslistant

USAID/Volunueers In Technical Assistance
Mogadishu, Samallia

Sr1 Lanka

3 Ranatunga, Don Baratharatna Jayantha

National Engineering Research and
Development Centre, Ekala
Jaela, Srl Lanka

El Hakeem, Nasreldin
Physics Department
Faculty of Education
Unlversity of Khartoun
P.Q, Box 406

Khartoun, Sudan

Abasaeed, Ahmed

Auburn University
Chemical Englneerliny Uept,
Auburn, Alabama 36830

Abdalla, Kamal-Eldin Nasr-Eldin
Faculty of Englineering
University of Khartoum
Khartoun, Sudan

Mohammed, Ahtmed ibrahim Elhag
Mechanical Englneering Department
Faculty of Englneering & Architecture
University of Khartoun

Khartoun, Sudan

Sul iman, Saifeldawla

National Energy Adninistration
Pe Q. Box 2649

Khartoun, Sudan

Natlonal Councl! of Research
Energy Research Institute
P. 0. Box 2404

Khartoun, Sudan

Abdel Al-Hallm, Mrs., Sohair
Ministry of Energy and Minlng
National Energy Adninistration
P. G Box 2649

Khartoun, Sudan

Mohammed Ahmed, Miss Egbal
Natlonal Energy Adninlistration
Ministry of Energy and Mining
P. O, Box 2649

Khartoun, Sudan

Mutwaly, Miss Safa'a

Natlonal Energy Adninistration
P. 0, Box 2649

Khartoum, Sudan

Adam, Miss Fatin All Mohaned
Ministry of Energy and Mining
Natlonal Energy Adnlinistration
P. O, Box 2649

Khartoun, Suda%

Ahmed, Miss Soad Siddig
Ministry of Energy and Mining
National Energy Administration
Pe O, Box 2649

Khartoum, Sudan

Musa, Miss Marian Ahmed
National Energy Adninistration
Ps O Box 2649

Khartoum, Sudan

Mohamed, Massaad Abdalla
Burr| Power Statlon
Khartoum, Sudan

ldris, Ms. Nour Abdel Mageed
National Energy Adninistration
P. 0, Box 2649

Khartoum, Sudan



Sudan (contlnued)

Malmoud, Mohamed A!| Mansour

Mechariical Engineering Dept.

Faculty of Engineering and Architecture
Unlversity of Khartoum

Khartoum, Sudan

Mohamed, Miss Kawther

National Energy Admlnistration
P. O, Box 2649

Khartoun, Sudan

Csman, Abdalla Abd El Mutaal
National Energy Adninistration
P. 0 Box 2649

Khartoun, Sudan

Sowar, Mohamed El -Tayeb
National Water Admninistration
Pe Oy Box 381

Khartoun, Sudan

Abde! Razig, Abdel Moneim Mohd
National Energy Adninistration
P.s O Box 2649

Khartoun, Sudan

ElSheikh, Ms, Kawther Abdelgadir
National Energy Adninistration
P. Q. Box 2649

Khartoun, Sudan

Elfaki, Ms. Maha All ElSayed
National Energy Adninistration
Fe (e Box 2649

Khartoum, Sudan

Hamed, Bakri Qsman

National Energy Administration
P. O, Box 2649

Khartoun, Sudan

Mangok, Dongrin
Reglonal Minlistry of Industry & Mlining
Juba, Sudan

Sudan (contlnued)

Algadir, Ms, Bulgis Sul iman
Nationa! Energy Administration
P. 0. Box 2649

Khartoun, Sudan

Magzoub, Elsheikh Elmagzoub Mohmed
Mechanical Engineering Dept.
Faculty of Engineering & Arch,
Unlversity of Khartoum

Khartoumn, Sudan

Elnasri, All Ibrahim
Rural Water Corporation
Ministry of Energy

P. 0, Box 38!}

Khar toum, Sudan

Gsman, Mardia |brahim

National Adninistration for Water (NAW)
P. 0. Box 381 '
NAW, Khartoum, Sudan

Mohamed E! Hassan, Mohamed Kheir Sallh
Natlonal Adninistration of Water

P. 0, Box 381

Khartoum, Sudan

Abdelsalaam, Abdelsalaam Ahmed
Head of Blamass Section
National Energy Adninistration
P. 0, Box 2649

Khartoun, Sudan

Mohamed Al i, Mohaned Fawz
National Adninistration
P. O, Box 2649

Khartoum, Sudan

Mohamed-Nour, Salah-Eldin Alf
Chemlist

Natlonal Energy Adninistration
P. 0. Box 2649

Khartoun, Sudan

Osman, Oner Musa

Ministry of Energy and Mining
National Adninistration for Water
P. O, Box 381

Khartoun, Sudan
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Tanzania Thalland (continued)

2 Sikwese, Raphael 1 Hongsumalya, Vidhurn
Faculty of Science Dapartment of Physics
University of Dar Es Salaam Kasetsart Unlversity
P. Q. Box 35065 Bangkhen, Bangkok, Thalland

Dar -es~S5alaam, Tanzanla
2 Jivacate, Chaya

3 Mushli, Salvatory J.S. Special Energy Division
Tanzania National Sclentitfic Energy Technology Department
P. 0. Box 4302 Electricity Generating Authority of Thalland
Dar-es-Salaam, Tanzanla Nonthaburi, Thalland
5 Kitutu, Steven Eline~ma 2 Phanunphal, Mrs. Archara
Tropical solar System Faculty of Science
P.G, Box 1109 Ramkumhaeng Unliversity
Arusha, Tanzanla Bangkok 24, Thailand
5 Sumaye, Frederick Tiuway 2 Pltakarnnop, Mrs, Nara
Arusha Appropriate Technology Project Thal.and Institute of Sclentific and
P. 0. Box 764 Technological Research
Arusha, Tanzanla Ministry of -Sclent!tlc, Technology and Energy
196 Phahonyothin Road
6 Tenga, Iskander John Bang-Khen, Bangkok 9, Thalland
Small Industries Development Q-ganization
P. Q. Box 2476 3 Rutanaprakarn, Q-an
Dar-es-Salaam, Tanzanla National Energy Administration
Pibultham VI|la, Kasatsuk Brldge
7 Mkwawa, Francls Joseph Bangkok, Thailand 10500
Capital Development Author|ty
P.Q Box 913 3 Phoamvuthisarn, Sukunvit
Dodoma, Tanzania Department of Electrical Englneering
College of Englneering
8 Limbe, Lawrence Chulalongkorn University
Small Industries Developnent CGrganization Bangkok, Thalland
Pe 0. Box 2476
Dar-es-Salaamn, Tanzania 4 Werajulwachana, Ms. Rapeepan
National Energy “dministration
8 Nilla, Mpiguzl, K.S.N. Bamroungmue-. moad
Tanzanla Petroleun Developnent Corporation Pibulthamn Viila, Yosae
CeUeT. Building, Lunumba St, Bangkok, Thalland
P.Q, Box 2774
Dar-es~-Salaam, Tanzania 4 Patlkonsin, Kiatichai
Energy Technology Department
Thailand Electriclty Generating Authority ot Thailand

Nonthaburi, Thailand
| Mangkorntong, Nikorn

Department of Physics 5 Keowsim, Thaveesakd]
Faculty of Sclence Depar tment of Physlics
Chlangmal Universlty Faculty of Science

Chlangmai, Thailand Khon Kaen University

Khon Kaen, Thailand
I Kirtikara, Krissanapong
King Mongkut's Institute of Technology
Thonbur i
Bangkok 14, Thalland
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Thailand (continued) Thailand (continued)

9 Namprakal, Pichal
Lecturer and Researcher

5 Chongchareon, Witaya
Faculty of Englineering

Prince of Songkla Unlversity
Hatyai, Thailand

Chowchuen, Mrs., Patcharapim Sethabutra
National Energy Adninistration
Plbultham Villa, Kasatsuk Bridge
Bangkok 10500, Thatiland

Wacharasemakula, Sithichoak
National Energy Adninistration

Plbultham VYilla Togo

Kasatsuk Bridge
Bangkok 10500, Thalland

King Mongkut's Institute of Technology
Thonburt Campus Pracha-u-tit Road
Bangmod Rajchaburana

Bangkok, Thalland

Limsirl, Songkeat

Head Fossli| Fuel Section

Electricity Generating Authority of Thalland
Bangkok, Thaitand

3 Bodambossou, Byssang

Directlion Meteorologie Nationale

Boonthanam, Niyom B.P. #1505
Department of Physics, Faculty of Sclence Lane, Togo
Chiangmal University

Chlangmal, Thalland Tunisia

Padumanon, Jirakom

Special Energy Divislon

Energy Technology Department

Electricity Generating Authorlty of Thalland
Nonthabur i, Thalland

Suwanvithaya, Ms. Chureerut
115/2 Larn Luang Road
Bangkok, Thailand

Bahri, Miss Aklissa

Centre de Recherche du Genle Rural
BP 10 Route de la Soukra, L'Ariana
Tunis, Tunisla

Khal fal lah, Mohaned Ezzedine
12 Rue Apulee!’

Notre Dame

Tunls, Tunlsla

8 Hirun, Anupong
Mechanical Englineering Dept.
Faculty of Engineering
Chlang Mal University
Chiang Mai 50003, Thailand

Jurkey

7 Sldkl Uyar, Tanay
Slentific & Technical Research Councl! of Turkey
Marmara Scientific & Industrial Research Instltute

Siwamogsatham, Dr. Boonsong

Mechanical and Energy Englneering Department
PnQ Box 21

Dean, Faculty of Industrial Education & Sclence Gebze, Kocae!l, Turkey

King Mongkut Institute of Technology
Ladkrabang Campus, Ladkrabang
Bangkok 10520, Thalland

Thongsathitya, Amnuay

Natlonal Energy Adninistration

Energy Research & Develoment Division
Plbultham villa, Kasatsuk Brldge

Rama 1 Road, Yodse

Bangkok 10500, Thailand

United States

She!don, Lynn
USA1D/Honduras
APO Miam1 34022

Desloge, Joseph
2711 Shacke! ford Road
Florlssant, MO 63031

Coleman, Carolyn
USALD
Near East Bureau

Washington, D0.C. 20523



United States (continued)

6 Brlcker, Gary
USAID/Rabat Misslion
Washington, D.C. 20523

6 Bundy, Bernadette
AFR/DR/SCP
Rm. 2480 NS
Agency for Internatlonal Develoment
Department of State
Washington, D.C. 20523

6 Kutschenreuter, R, Drew
2445 Brooksprings Or,
Brookfleld, Wisconsin 53005

6 Rodriguez, Herlberto
USAID Embassy
San Jose-Costa Rica
APQO Miami, Florida 34020

Venezuela
RACULTA AN

6 Perisse, Jose Luls
Facultad de Arquitectura y Urbanismo
Universidad Central De Venezuela
Apartado 5'929
Caracas 1050-A
Venezuela

Yemen

6 Al-Daim, Dirar
P.0. Box 11069
Sanaa', Y.A.R. Yamnan

Zaire

4 Kimeya, Mathangila
Service Presidentiel D'Ftudes
B.P. 9797
Kinshasa |, Zaire



Appendix 10 Program Advisory Committee

One of the recommendations of the 1980 Site Assessment report was that the
training program curriculum should be subject to peer review "either by a
College of Engineering faculty committee or a university-wide interdepartmental
or interdisciplinary panel".

This committee was convened in October, 1980, and served until the end of the
TAET program in June 1984. The committee consisted of the following faculty
members.

Dr. M.J. Ohanian (Chairman) Associate Dean for Research
College of Engineering

Dr. H. Davis Jr. Director of African Studies
_Dr. J.P. 0'Connell Professor of Chemical Engineering
Dr. H.L. Popenoe Director of International Programs

Institute of Food & Agricultural Sciences
Dr. V.P. Roan Professor of Mechanical Engineering

Dr.

=

.H. Smith Director, Center for Biomass Energy
Systems, Institute of Food and
Agricultural Sciences



Appendix 11 Participant Questionnaire Results

Questionnaire #l

In late 1983 a brief questionnaire was sent out to all TAET program alumni--at
that time about 220 former participants. 74 completed questionnaires were
returned; the results were as follows.

First, with one exception, all of the respondents indicated that they were still
working in the field of renewable energy technology. The lone exception was a
participant from Rwanda who had been appointed Secretary General of the National
University of Rwanda. The respondents were asked to indicate in which areas of
energy technology they worked. The statistics were as follows.

No. of respondents

Technology or activity working in this Percentage
area (1) of group
Solar thermal systems 28 38
Biogas technology 27 36
Photovoltaics 23 31
Energy conservation 19 26
Crop drying 18 24
Wind pumping systems 18 24
Gasification 15 20
Solar cookers 14 19
Improved stoves 12 16
Charcoal production 9 12
Wind electric systems 9 12
Fuel alcohol 8 11
Hydropower 8 11
Energy planning 8 11
Energy assessment 7 9
Refrigeration, air-conditioning 6 8
Direct combustion 3 4
Geothermal 3 4
Stirling engines 1 1
Energy crops ) 1
Social forestry 1 1
Ocean thermal energy conversion 0 0

Notes 1. Nearly all participants work in more than one area, so
totals are greater than the number of respondents.

Almost one-third of the respondents were in administrative positions and 23
percent held teaching positions.
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The participants were also asked to evaluate the alternative energy technologies
in terms of their potential to supply energy to their countries. Seven basic
technological fields were assessed. FEach technology was given a score between 1
and 5, where a low score indicated a technology with limited potential to supply
energy in the participant's country, and a high score indicated a technology
with significant potential. The mean scores are given below.

Energy Technology Mean Score

Biomass energy

Solar energy

Wind energy
Hydropower
Geothermal

Ocean thermal energy
Photovoltaics

N~ PO WW
NUWLWN ;MO

It is interesting to note that while the majority of respondents believed that
hydropower was a very important technology, only 11 percent of the group were
working in that field. Conversely, almost a third of the group worked with
photovoltaics--a technology judged to be of less than average potential.

The participants were also asked about their professional experience since
returning to their countries after attending the TAET program, and whether or
not their training had helped them in their work. Almost without exception the
comments received were very positive. Nearly all respondents felt that the
training they had received had given them a ruch better understanding of the
alternative energy technologies. Many participants said that they had been
promoted, and now enjoyed greater responsitility and authority.

Questionnaire #2

A final questionnaire was sent out to all 286 program participants in August,
1984. A total of 83 completed forms were returned. The first question put to
the group was: '"Which elements of the training program did you find most
useful? The results are shown overlealf in order of descending usefulness.



Subject/element No. of positive Percentage of
responses group
Solar thermal systems 63 76
Solar radiation measurement 56 67
Economic analysis 53 64
Photovoltaics 52 63
Biogas technology 51 61
Project planning 46 55
Gasification 43 52
Solar crop drying 43 52
Energy conservation 40 48
Refrigeration, air-conditioning 38 46
Hydropower 37 45
Wind pumping systems 36 43
Wind resource measurement 34 41
Wind electric systems 27 33
Solar cookers 23 28
Improved stoves 20 24
Stirling engines 20 24
Charcoal production 18 22
Geothermal energy 18 22
Fuel alcohol 16 19
Direct combustion 9 11

In answer to the question:

project activities since attending the program?"

replied in the affirmative.

The participants were then asked if the
activities providing information to the
78 percent of the respondents repl

basis,
some kind of training activity.

Finally, the questionnaire posed the question:
to be conducted in your country or region, would
assist in the coordination or presentation of the program?"

"Have you been responsible for any renewable energy

over 86 percent of the group

y had been involved in any training
ir colleagues on a formal or informal
ied that they had been involved in

"If a short training program was
you be willing or able to
Very nearly all of

the respondents indicated that they would be willing and able to help with the

organization of a training program;

not be able to offer assistance.

only 2 respondents indicated that they would



