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EXECUTIVE SUMMARY AND RECOMMENDATIONS

A. INTRODUCTION

The purpose of this report is 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 compliance
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 Lhe 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. 1In 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 Florida are warranted, we find that the pro-
gram makes a useful contribution to the understanding and utilization of
a number (but not all) aliternative energy technologies of importance in
the range of developing countries from which the participants come. The
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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 tc 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. Particinant Opinions

In general the participants whom we interviewed at the University -uring
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 e.cessive attention is given to small-scale solar thermal tech-
nologies leading to relatively limited emphasis on wind, biomass.
and small-scale aydro 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 availability 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.
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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 III.

3. Program Review

* Goals and Otjectives

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 ofter 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 intec the technology dis-
cusslons.

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

The field t:ips 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 broader range of commercially available technologies of
specific interest in the developing countries.

Faculty

Our ovevall 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 1s 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.

..3._
Arthur D Little Inc



Guest speakers are a concern because of the uneven focus and struc-
ture of theilr 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 unable 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 1is an
apparent excess of administrative personnel.

Participant Selection and Life

The TAET Program has some difficulties in dealing with the hetero-
gereity 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 isolated 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 Advisory 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 man-
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.
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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 being 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
Arthur 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 tc Developing Country Needs

There are questions meriting consideration about the TAET Program's rela-
vance to developing country nceds as represented 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?

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

® Does the cource 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?
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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 alignad 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 resuits
in extensive duplication of effort, large amounts of time being lost
in project formulation, and many potentially useful activities nat
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
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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 berefits 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 technologyv research and development programs.

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

b. C Obj i Z~
ourse jectives p ZQ« 67

The overall objéé%gﬁe of an RER course funded by USAID should be to ro-
vide training topparticipants in RER development which willf help them
make better decfdions in allocating scarce manpower and fihancial re-
sources for R&D, implementation, and commercialization activities.

An effort to achieve this overall cbjective 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 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.
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® Objective 3

To instruct participants in how to evaluate the technical and econ-
omic performance of systems when serving both small and larger
scale applications identified as being of importance in LDCs.

Objective 4

To outline the methodologies by which the overall national 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
attention is also given to 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 :he 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 improved if significant modifications were made in subject matter
emphasis. The recommendations 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-

tions.

a. Course Content

One of the most serious concerns of the evaluation team is the lack of
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 analysis).
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.

Review the cost structure of different equipment options now avail-
able and study appronaches to estimating the cosis 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 operation. 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 stguc-
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 analrsis 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 issues associated with the RER option
under consideration.

Discuss the numerous socio-economic issues relevant to LDCs which
are associated with each technology option. These 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 requirements.

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 sufficient. Specifically we believe strongly that the sccio-
economic issues should be an integral part of the discussion of each
technology option and that these important issues cannot be effectively
treated 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 tharmal technologies and is a well-known
expert in this field. The other TAET staff members also have a solar
thermal technology orientation. Two new staff slated to teach in Program
IV have very limited experience in RER and-are also from primarily tech-
nological backgrounds. 1In short, 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
g0 that it 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 utilizatdion.

® 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 give 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 Changes

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 efficiently and effectively
with an administrative staff performing the following broadly outlined
duties:

...10..
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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
of topics to be covered in the program.

Program Administrator This is a full-time position in which
the individual would be wvesponsible for
the academic and fiscal administration
of the TAET Program. Duties would in-
clude program scheduling, cost plan-
ning and control, interfacing with
faculty, ordering books and coordin-
ating handours of teaching material.

Participant Affairs This is a full-time posi'ion with the

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

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

records.
Secretary Full-time, general secretarial functions.
Word Processor Operator 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 expertise
on economic analysis and on the sociological issues. There should be
greater representation from individuals with LDC experience.

_11..
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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 .

-13-
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APPENDIX I

BACKGROUND

Arthur D. Little, acting under contract to USAID, has performed an evalu-
ation of the Training in Alternative Energy Technologies (TAET) Program
offered at the University of Florida. Although we have covered a broad
range of questions, our evaluation has focused on two basic areas: the
degree to which the University of Florida has been successful in deliver-
ing a training program that is responsive to the needs of the LDC parti-
cipants, and the degree to which the University has been in compliance
with the cooperative agreement with USAID.

Our findings and the recommendations to whibh they lead were derived from
analysis in each of the following areas, as called for in the contract:

* The attitudes and perceptions of past and current (Program III)
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.

In considering how broadly we should venture in our findings and recom-
mendations, we decided to err on the side of breadth rather than risk
taking too narrow a view. We have provided specific, action-oriented
recommendations dealing with program objectives, academic content and
administration.

This review team has been most fortunate in obtaining full cooperation
from all parties involved in our investigation. The administration,
faculty and participants in the TAET Program went out of their way to
insure that we received all relevant and necessary information.

Throughout our review we have been careful to allow all sides of the rele-
vant issues to emerge. The study proceeded as follows:

Step 1 1Interviews in Washington with Ray Roan and Shirley Toth of
the USAID Office of Energy to clarify scope of study and work
procedures.

Step 2 Visits to the University of Florida by Arnold Weinstein and
W. Peter Teagan of the Arthur D. Little evaluation team.
Discussions with

-14 - ‘
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1. Dr. Erich A. Farber, Director of the TAET Program

2. Dr. Wayne H. Chen, Dean, University of Florida School
of Engineering

3. University of Florida TAET Advisory Committee
4. Dr. Roberto Pagano

5. Dr. Anil Rajvanshi

6. Dr. Herbert Ingley

7. Leonard Laketek

8. All Participants

9. Dianne Wright, Staff Assistant

10. George Shipp, Program Administrétor

11. Alan Jacobs, Director, Office of Energy, Development
Support Bureau, USAID

Step 3 Interviews through international telephone calls to a sample
cf past participants.

Step 4 Visit by William A. W. Krebs of the Arthur D. Little evalua-
tion teamwith Dr. Farber and other individuals at the Univer—
sity of Florida.

Step 5 Detailed discussions of findings among members of the
evaluation team.

Step 6 Draft report.

Step 7 Review of draft report in meeting with Allan Jacobs, William
Eilers, Ray Roan, Shirley Toth (AID); Dean Chen and Dr.
Farber (University of Florida); and William Krebs and Arnold
Weinstein (Arthur D. Little).

Step 8 Review of written comments from Dr. Farber and Mr. Jacobs.

Step 9 Preparation of final report.
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APPENDIX II

PARTICIPANT INTERVIEWS

As part of the review process all the participants in the third session
(ending in May 1981) were interviewed tec solicit their views on the course.
In addition, 10 participants from Programs T and II were contacted by
telephone to determine how they perceived the course after they returned
home. General observations resulting from this interview process are re-
viewed in this section. Also, comments of the participants in the dif-
ferent sessions are compared to determine to what extent suggestions for
improvement from the participant perspective have been acted upon.,

A. PROGRAM III INTERVIEWS

During the visit of the review team to the University of Florida all of
the TAET course participants in Program III were interviewed. The pur-
poses of the interviews included:

® Determining what the participants perceived to be the strong and
weak points of the course.

® Defining what modifications in the course would result in its betcer
meeting the needs of a higher percentage of the participants.

Determining the present responsibilities of the participants in
their countries and how the course will help them be more effective
in their positions.

Based on questions asked in general accordance with the questionnaire
(Appendix III), the following observations are warranted.

1. General Inpression

In general the participants expressed satisfaction with the course and
felt it would help them in their activities in their home countries. 1In
no case did a participant indicate that the course was a waste of time or
make generally negative remarks. There were, however, comments and sug-
gestions made by the participants which indicated many areas for improve-
ment in the course. It is these areas which are stressed in the following
observations.

2. Technology Options Orientation

The participants were nearly unanimous in commenting on the heavy focus
on small-scale solar thermal systems in the course. In this regard it
was pointed out that all the permanent staff were solar thermal oriented
and that all "seminars" on wind, photovoltaics, bioma~s, and hydropower
utilization were done by guest speakers in a somewhat uncoordinated
fashion.

This focus was considered by some participants to be a major issue since
they perceived substantial opportunities in their countries for the other
technologies. For example, a staff person from the Ministry of Electricity
would be much more interested in small-scale hydro than solar crop dryers.

16~
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One of the most common comments was on a lack of relevant discussions on
biomass systems. This might reflect the fact that many of the biomass
options (digesters, small-scale pyrolysis) are not belng actively pursued
in the U.S. and that a speaker in this field would need a broad overview
of relevant worldwide developments. Also, wood is now and will continue
to be a major fuel form in many LDCs. Almost no attention is given to
better ways to use this energy form.

3. Technology Emphasis

About half the participants interviewed commented that the course was
heavily engineering-oriented and that little attention was given to gen-
eral applications analysis, system costs, economics, and national impacts.
This heavy engineering orientation resulted in many non-engineering par-
ticipants being at a distinct disadvantage ("not knowing what was going on
for days at a time"). The engineering participants, also, were not ter-
ribly impressed since they knew most of the basic heat transfer technol-
ogies involved anyway.

The participants that did not comment independently on the lack of appli-
cations analysis were often those from government or university R&D cen-
ters. When asked if they thought that more emphasis on system costs,
economics and implementation issues would be worthwhile, they generally
answered affirmatively. This suggests that the course may tend to rein-
force a general weakness in these countries - namely a reluctance to
consider a broad range of issues associated with technology developments.

4. Technology Development Status

The participants indicated that they did not receive a great deal of in-
formation on the present technical and commercial status of equipment in
the United States. Several participants over- e this deficiency by con-
tacting manufacturers on their own to obtain ormation on materials,
components, test equipment, etc., which might contribute to their home
country activities. Most of the participants indicated that they would
find it highly beneficial to be made aware in some formal way of the
availability of equipment in order to facilitate setting up R&D activities
in their countries, reduce duplication of effort, and facilitate future
commercial contacts.

5. Quality of Speakers

The participants were in general favorably impressed by the commitment
and knowledge of the TAET course staff and the way they handled themselves
in the lectures.

However, there was almost unanimous concern that the guest speakers were
not well prepared and often did not address relevant issues. For example,
the speaker on "small-scale'" hydropower only discussed systems of 30MW and
higher. Thirty megawatts is, of course, relatively large-scale power
generation in many of the countries of interest.
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Contacts were made by telephone with 10 participants from Programs I and
IT in the following countries:

* Dominican Republic
* Egypt

® Bolivia

* Kenya

* Philippines

Observations resulting from these conversations are summarized below.

1. General Impressions

All the participants contacted indicated that the course was very useful
and should be continued. They all commented on the high level of commit-
ment by the teaching staff and the enthusiasm with which the support staff
addressed their widely varying needs. They were all aware that the course
was undergoing growing pains and indicated that they understood that the
faults which existed in these early sessions were being addressed.

Most of the participants indicated that they were using information from
the course in their present work assignments. This was particularly true
of the technically oriented participants who were doing R&D projects in
small-scale technologies (about six of those contacted). The participants
who had planning responsibilities indicated chat the course helped pro-
vide a technology overview but did not directly provide guidance in their
work assignments.

It was clear, also, that attending the TAET course was influential in im-
proving the professional positions of over half the participants contacted.
Of course, in many cases the course participants are selected initially

on the assumption that they have been identified for promotion within
their organizations.

As with the participants of Program III, all earlier participants had ob-
servations and suggestions which they felt would make the course more

relevant to their needs. These are discussed below.

2, Technology Orientation

All the previous participants indicated that more emphasis should be given
to non-solar thermal technologies and specifically biomass (wlth em-
phasis on wood and wastes), wind, and small-scale hydro. They emphasized
the need for the course tc be able to address these technologies as they
would apply to LDC needs.

3. Technoloyy FEmphasis

The participants varied somewhat on their feeling on how much more emphasis
should be given to socio-economic issues in the course. Those who worked
at technical institutes (about half the participants contacted) felt that
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these issues probably needed a bit more emphasis but were not vociferous
in their comments on this issue.

Participants who had more energy systems planning and policy responsibil-
ities were quite strong in their comments that the course needed major

strengthening in this area.

4. Quality of Staff and Guest Speakers

All the participants had a very high regard for the teaching ability and

background of Dr. Farber. They also commented on the enthusiasm and com-
mitment of the other staff members. However, most of them indicated that
the backgrounds or experience of the other staff did not appear particu-

larly strong in the subject areas of interest.

Similarly, the performance of the guest lecturers appears to have been
highly varied. The general consensus appears to be, however, that several
of the guest lecturers were not well prepared to address issues relevant
to LDC needs.

5. Support Staff

The support staff received high praise for their performance. All the
participants weni out of their way to indicate how understanding and help-
ful the support staff had been - particularly in view of the "difficult
circumstances' of starting a new course.

6. Field Trips

The feelings on the field trips were highly varied. Several indicated
that some of che trips were not worth the amount of time spent on them
and, in particular, that the sites visited were often not relevant to
their needs. Even those who were generally satisfied with the field trips
indicated that a better selection would be helpful and that more time
should be spent on-site to really see how the system works; i.e., just
visiting a site and "looking at" the equipment is not too informative.

7. Suggestiqg§

The previous participants had obviously given considerable thought to
their expericnces in the TAET course and had some well-thought-out sug-
gestions on how the course might be improved. The majority of these sug-
gestions ran along the following lines:

® Establishing a more structured course which gives appropriate
emphasis to the full range of RER technologies.

Providing more and better laboratory equipment so that the partici-
pants can better utilize the significant amount of time spent in
this activity area.

Restructuring the course so that there is a general course review
of subject areas common to all the participants complemented by 2
to 3 wecks of specialized studies which address specific needs and
interests of individual participants.
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® Additions of staff members with in-depth experience in non-solar
thermal technologies and their application in LDCs.

* Providing some formal mechanism by which participants in each geo-
graphical area can get together periodically to discuss common

problems and experiences.

C. COMPARISON BETWEEN SESSIONS

There is a strong similarity in the comments made by the participants in
the different sessions. From AID's perspective it is important to note
that all the participants feel the course 1s very worthwhile and helps
them better address RER issues at home.

On the other hand, certain deficiencies in the course seem to be consist-
ent between sessions with little indication that they are being effective-

ly rectified. Specific examples include the following:

1. Technolopy Focus

The participants in the first two sessions were particularly uniform in
stressing the over-emphasis on solar thermal technologies. Given the very
strong feelings of the participants on this issue, it is unfortunate that
this situation is perceived to be only slightly improved in the third
session.

2. Laboratory Activity

The earlier participants felt that the laboratory set-up was not as effec~
tive as it might be and that a greater variety of practical equipment
should be made available - particularly in light of the short period of
time available. This comment did not seem as strong with the third
session participants which indicates progress 1s being made on this issue.

3. Field Trips

The selection of field trips does not seem to be improving so that parti-
cipants in all sessions had unfavorable comments relative to the utility
of many of the visits.

In summary, therefore, the course does not seem to be adjusting as rapidly
as might be desirable to better meet participant nceds and expectations as
they have expressed them to the review teams and to the TAET management.
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APPENDIX IIT

PARTICIPANT INTERVIEW FORMAT

Introduce Self - Explain purpose of interview - help US AID decide if funding

NAME
AGE

should continue. If University of Florida should be site -
identify areas for improvement. Identify areas where praise
should be given.

NATIONALITY

SEX

Please tell me a little bit about how you became involved with this program.

I need some educational background data:

Have you attended college? yes no
Have you graduatea from college? yes no
What was your area of concentration or major?

Would you tell me a little bi%t about the type of work you were doing at home?

...22 -
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4.

(o]

What were your reasons for wanting to attend this program? Did you have
some specific goals in mind? If yes, what were they?

Have you had any friends or colleagues who attended this program?

yes no

If yes, what did they think of the program?

1f we can, let's talk about your experience in this program. If I asked
you to rate the quality of your experience so far on a scale of 1-10
(1 being awful, 10 being great), how would you rate your experience?

Rate

Why:

-23-
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7.

If we can, let's talk a little bit about some specific issues.

a.

b.

Relevance of the courses (i-10)

Specifically good

Specifics1ly bad

Logic ard structure of the program (1-10)

Good points

Bad points

Overall quality of the instruction (1-10)

Specifically qood

Specifically bad

24—
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d. Overall quality of the support services. (1-10)

Specifics

e. Quality of the Library Facility (1-10)

8. Specific features of the program that could be improved.

9. What specific things do you feel you might be ablie to do with the
knowledge you have gained when you get home?

10. I's there anything I should know about that we have not already covered?

—-25-
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1.

As a last question I wonder if you might describe one of *he technologies
that you have learned about here that you feel might be useful in your

home country. And if you would, tell us why you feel it would be a wise
decision to make use of that technology.
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APPENDIX IV

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, interviews 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 presentations 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 competence of the University of Florida
(UF) Solar Energy and Energy Conversion Laboratory in the field of
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alternative energy technology, specifically, small-scale solar tech-
nology. It 1s to enable the UF to enhance its ability to train LDC
participants in the theory of alternative energy techrologies, the
machine shop and construction aspects of building low-cost mechanisms
based on small-scale solar energy technologies to provide energy for
such purposes 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 "speciiic objectives'" are then presented as follows:

"(1) The development of LDC human and thus institutional technical
sikills in small-scale alternative energy technologies, specifi=-
cally solar [underlining added]. This involves the conduct of
ar intensive training program for LDC participants by the recip-
ient. 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 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 poor. 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 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 [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
participants 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 years the TAET Program has been in existence tbere 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 wmind while
USAID appears to have another set - and these not necessarily themselves

- msistent with the contract language. This is most apparent when one
reviews the report of USAID's first review team. The University of Flor-
ida has, perhaps quite properly, taken a very literal interpretation of
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its contract as a goal statement. We believe that the first review team
(and possibly USAID management) wanted these goals and objectives modified
although ro 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 curricuium 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. Technology

We Zound that there were attcmpts to cover all of the relevant alternative
energy technclogies at scme noint in the program. Our interviews indi-
cated that there was a significant amount of learning taking place. Par-
ticipants were able to convers: on a fairly sophisticated level about the
technological aspects 0% the vitious alternative energy technologies that
were discussed during tie program. Those individuals who came to the pro-
gram without formal training in alternative energy engineering were ex-
posed to and learned zn 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 Liomass, 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 F sve 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. TFor example, there was very little, i1f any, information
provided on small-scale hydro.
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TABLE 1

*
APPROXIMATE DISTRIBUTION OF CLASSROOM TIME

AS SHOWN IN ACADEMIC SCHEDULE
Percent
Overview Material 10.0
Theory of Solar Radiation and
Heat Transfer, etc. 22.5
**Solar Thermal Applications 29.5
Hydro 3.0
Wind 5.5
Geothermal 1.5
Photovoltaic 3.5
Biomass 7.0
Ethanol 4.0
Economics/Sociology 11.4
*

Does not account for field trips and student presentations.

*%

See comment by Dr. Farber in Appendix XII.
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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 narrowly 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 TALET
Program.

Dr. Farber reported that one of the individuals he hopes to hire may not
join the faculty. If this happens and it is felt necessary to hire an-
other full-time faculty member, then this individual should have a non-
soler technology specialty or the individual might be looked on to bring
a 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 encrgy balance.

Many participants are from newly industrialized LDCs such as Tndia and
Brazil. Thevre 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, ctc. Countries such as Brazil already have sev-
eral companies manufacturing such equipment. Argentina makes more wind
pumps than the United States. The narrower view which dominates TAET
ingtruction helps perpetuate an unfortunate bias 1in 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 advantag;e of more sophisticated tech-
nologies and thercfore the issues of small-scale ~ural application have a
place in the curriculum. Tt 1is only the emphasis that we question.

2. Soclo-FEconomic Focus
The TAET Program has ac its primary focus the technological considecrations

assoclated 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 aand
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 soecial analy-
sis. We feel this type 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 probiems rather than in identifying the appro-
priate questions to ask when evaluating the potential for a technology

in a particular situation or country.

J. Balance Within and Between Technology Presentations

One of the most sevicus 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 informaticn relative to resource
characteristics (i.e., wind availability) and performance characteristics.
However, relatively little emphasis is given to overall system descign
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 socilo-economic issues
assoclated with widespread use.

In the course approach suggested in Appendix X ihe socio—economic issues
are considered as an integral part of the technology option discussion.
Both review teams agree that this 1s preferable to having these issues
treated separately by guest lecturers.

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

that each technology arca 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.

taving 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 their 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 ctaff 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 thc coopcrative agroemen: betwreon USALD and the University
of Florida, the TAET Program provides extensive hands-on experience in
building alternative energy devices. FEach participant is given the op~
portunity to participate in one or more projects. These prciects are de-—
voted to building items such as solar crop dryers, wood gassiiiere 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 aund provide planners with additional insights
into system construction and operations.

We fully agree that some experience of chis 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. Tt appears to the review team that more emphasis
should be given to operating and evaluating commercially ready equipment
(waste heaters of various desigrs, distillation systems, photovoltaic
coolers, etc.) so that participants are exposed to a wide variety of sys-
tem options].

The laboratory equipment was adequate for current purposes put fell short
of being ablc to respond to more than the relatively unsopihisticated 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 technologies.

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.

3. 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 Bznd Trripation System. The composition
of the field trip conducted in week 14 of the program ralsed some ques-
tions in the minds of the evaluation team. There appecars to be an em-—
phasis on showing the particlpants some large-scale sophisticated U.S.

Dr. Farber's comment on this subject appears in Appendix XI1T.
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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 learning 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 very 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 participants with a much better feel for what

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

D. FACULTY
In this section we look at each of the following issues: Faculty Back~
ground and Functions, Teaching Loads, Teaching Materials, and Guest

Speakers.

1. Faculty Background and Functions

The faculty for 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. Tt 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. Tt was apparent that Dr. Farber also controls
the administrative decision-making structure of the TAET Program,

Dr. Ingley is a member of the Mechanical Inginecring Department of
the University of Florida. ll¢ is assigned to tcach on the TAET
Program and the program picks up 20 percent of his salary costs.

He received his Ph.D. from the University of Flerida in 1971, Uis
specializations are air pollution technology, solar heating and
cooling, low-temperature solar air-conditioning and a number of
other related areas. Within the TAET Program Dr. Ingley is respons-
ible for the solar cooling and air-conditioning material. The

See comment on this point by Dr. Farber in Appendix XIIL.
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review team sees him as a qualified eagineer with technical expert-
1se 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 associated with the
TAET Program is Dr. Roberto Pagano. Dr. Pagano acts as the academic
administrator for the program and has responsibilities for teaching
in the area of solar radiation. He has a relatively limited academic
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 provide 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 it very difficult for him to have a substan-
tive impact on the direction of the TAET Program.

Leonard Laketck 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 enginecer. Again, we note this
individual's lack of experience in renewable energy.

Our genecral 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 Sperakers

A wide variety of guest speakers 1s 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
two 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 anddedication. Guest lecturers were
provided somewhere between two and three days of consulting fees to
preparc and present a three-hour seminar. This is very limited com-
pensation for what could be a major task. GCuest 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 specakers 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 gucst speakers.

Perhaps the most sc¢rious 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 little 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 economics. 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 cuvered by full-time TAET faculty, one-third by other
University of Florida faculty and cne-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 available make it unrealistic to assume there

will be any consistency in approach or quality of presentation.

2. Teaching Loads

A review of the dailv schedule for Program ITI 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 l5-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 15-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 instruc-
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-weck 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 re.few 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 whethar that is the most effectlve 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 systematic handout of materials.
Some guest speakers provided material for all participants - usually just
reports - not really course materials. 1In other situations participants
were told to inspect materials and identify those they would like copied.
This approach scems 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 thermai 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 usceful to have more ¢xposure
to information on commercially available cquipment (company profiles,
costs, performance characteristics, etce.). 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 formally and in an organized way to the
participants makes it difficult for them to get a balanced overview of
commercial availability. More emphasis, we believe, shnuld be placed on
taking the initiative to provide participants with commercial information
in the form of company catalogues, product data sheets, ete., which can be
useful additions to their libraries.

This treatment of commercial data highlights another problem. Participants
had very little feeling for uor understanding of what is available in the
way of U.S. or foreign technology. The focus on using locally available
materials seems to weigh unnecessarily against the identification of com-
mercially availa:le and economically justifiable off-the-shelf technology.

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 satisfactory manner.
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The academic administration works well. Schedules are prepared and fol-
lowed. People seem to know what is 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. TFew, {f
any, decisions can be made by anyone other than Dr. Farber. This situa-
tion seems "o 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 classroom
scheduling, changes in weekly sequencing of material and possible changes
in course content are discouraged, if not made very difficult, Fecause of
the highly centralized management system.

There also appears to be an excessive number of admivisteators for the
amount of work to be done. A careful re—evaluation of job duties and
assignments might show that as many as two admindstrative staff could be
eliminated.

The impression one got during interviews was that at leasc one administra-
tor had few, if any, real responsibilities and that at least one or two
others had less than [ull-time jobs. Tt also scemed plausible that the
current staff could fairly ecasily handle a sequence of three tratning
sessions per vear,

The following positions currently make up the administrative (non-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 bastce
responsibhilitics for classroom activi-
ties.

Program Administrator Unclear repoiting relationship.  Seems

to prepare budgets and write reports.
Little contact with datly program rou-
tine or students,

Staff Assistant Reports Lo Program Administrator. Per-
forms wide vartety of functions from
admissions to traditional student af-
fairs activity. Key member of admini-
strative staff.
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Information Specialist Reports to Staff Assis

N At vAn AavmanoeAan noh
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plans student parties.

tant Takes
14

.
¢ relaticns,

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 ncminations and passes
their recommendations on to USATID 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 1t very difficult to focus a course
or to identify the appropriate level at which to teach the technological
subjects. Conversely, it is not clear that a homogeneous group of par-
ticipants would be a desirable program attribute. Greater attention to
the issue of heterogeneity would most likely resolve this 1ssue 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 satisfactionm.
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 Days 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 discouraged 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 Americau 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 slow
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 V
WEEKLY SCHEDULES, 1981

TRAINIHG IN ALTERNATLVE ENERCY TECHHOLOGIES
SCHEDULE FOR WEEK 1, 9 THROUGH 13 FEBRUARY 1981

SCHEOULES SETTING FORTH DETALLS OF THZ PROGRAM
ACTIVITIES WILL BE DISTRIBUTED EACH WEEK.

DAILY PICKUP AT THE DAYS INN IS AT 8:15 AM.,

EXCEPT WHERE OTHSRWISE NOTED.

Moanday
02/09

Tuvesday
02/10

Wednesday
02/11

Thursday
02/12

Friday
02/13

08

09

11

13:

13:
16:

05:

11

03
11

13
16

:30

:00

:30~-
30

:30-

5:30

:30

30-
:30

:30-
230

:30-
:30

:30-
<30

ORTENTATION AT TilE TREEO CENTER

Participants iu small groups will be briefed by the

TAET program staff on a rotating schedule. Following

the briefing, each group will be taken to the bank to
arrange services, and then to the grocery stoce. Refer
to the Inforwmation Package for details.

Pick-up at Days Inn

LIBRARY ORIENTATION AND TOUR OF THE UNIVERSITY OF FLORTDA
LIRRARIES.

J. Ray Jones, Jr., University Librariza.

Lunch
TOUR OF CAMPUS

OPENING CEREMOMIES

Welcoming remarks by Univarazity of Florida officials
and 2 brief overview of the TAET program by represent—
atives of the U.S. Coverament,

Orientation Presentation — TAET program staff

PARTICIPANTS' INTRODUCTION

The participants are invited to iutroduce themselves
and talk briefly about their work.

TECHNICAL ORIENTATION - TAET Techunical Staf€

SEMINAR

Alternative Energy 7. <hnologies in Perspective
Dr. Erich A, Farber

TOUR OF CATNESVILLE

LECTURE

BQ?rﬂFEEﬁiﬁgiﬁﬁrB&rso%RES@HQ&JE&Q"Erom 02/16/31)
WELCOMING PARTY AT THE TREED CENTER
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TRATYING IN ALTERVATIVR ENERGCY TECHNOLOGIES
SCUEDULE FOR WEEK 2, 16 THROUGH 20 FEBRUARY 1981

LUNCHTIMNT RGNS TO CAMPUS AND EVENING RUNS TO THE LTHRARY
(MONDAY, TURSOAY, THURSDAY) BEGIN THIS WEKEK

Moaday 08:30 SEMINAR: Global Energy Resources

02/16 Harcy Porry
esources for the MYuture, Toc.
Washington, D.C.

13:30~- TOUR: Energy Research and Fducatioa Park,
16:30 Univarsity of Nlorida
(Rescheduled Dr. Skip Ingley
from 2/13)

15:30 SHOPPING

19:00 LIBRARY

22:00
Tuesday 08:30~ LECTURE: Characteristics of Solar Radiation
c2/17 11:30 Dr. Pagano

13:30 LAB: Solar Measuremauts

16:30

15:00- Informal Discussion on Visa Maiters

15:30 Dr. Richacd D. Downie

Assistant Dean of Studzat Affairs
University of Florida

19:00- LIBRARY
22:00
‘ednesday 03:30- LECTURE:  Characteristics of Solar Radiation
02/18 11:30 Dr. Pagano
13:30- SEMINAR:  Economic Growth -- A World Viecw
16:30 Dr. William Woodruff

Departmant of History
University of Florida

Thursday 08:30- LECTURE:  Characteristics of Solar Radiation
02/19 11:30 Dr. Yagano

13:30- LAB: Thermocouple Measurements

16:30

15:00~ Presentation on the STAC Computer

15:30 Information System

Professor Hal Ingman
University of Florida

19:00 LTBRARY
22:00

=43~ Arthur D Little Inc


http:Departmen.nt

TRAINING IN ALTERNATIVE EWNERCY TRECHNOLOGIES
WEEK THREE SCHEDULE, T{IRD SKSSION
23 FEBRUARY THROUGH 27 FEBRUARY 1981

Monday 8:30-11:30 SEMINAR: Hydropower ~ An Assessmznt of an
02/23 Alternative Source of Enargy
and Richard J. McDonald
Institute for Water Pasources
13:30-16:30 U.S. Army Corps of Engineers
16:30 SHOPPING
19:00~-22:00 LIBRARY
Tuesday 8:30-11:30 SEMINAR: Wind Energy -
02/24 Dr. William R. Barchet
and Pacific Northwest Laboratory
Batelle Memorial Institute
13:30-16:30
Vednesday 8:30-11:30 SEMINAR: Photosynthesis and Productivity
02/25 ' Dr. George E. Bowes
University of Florida
13:30-16:30 LAB Properties of Materials
Thursday ALL DAY TOUR OF SOLAR GAINESVILLE
02/26
Pick—up 9:00; Lunch Stop on Road
19:00-22:00 LIRRARY
Friday 8:30-11:30 SEMINAR: Geothermal Energy
02/27 Dr. Chucl: Bufe
U.S8. Geological Survey
13:30-16:30 LAB Tnermal Conductivity
~44~
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TRAINLHG T8 ALTERNATIVE RYNERGY THCUNOLOGIES
SCHEDJLE FOR WEEK &, 2 TilROUGH 6 MIRCH 1931

Monday 0830 - 1130 Group Projects
03/02 1130 Bank
1330 - 1630 Lecture: Principles of Heat Transfer and Fluid
Flow.
Dr. Farover
1630 Shopping
1600 - 2200 Library
Tuesday 0330 - 1130 Lecture: Heat Transfer and Fluid Flow
03/03 ,
1330 - 1630 Lectur=: Flat Plate Collactors
Dr. Farbar
1900 ~ 2200 Library
Wednesday 0830 - 1130 Lecture: Heat Transfer and Fluid Flow
03/04
1330 - 1630 Lab: Flat Plate Collaectors, Construction
Thursday 0330 - 1130 Lab: Flat Plate Collectors, Periormaace
03/05 1330 - 1630 Croup Projecis
1330 - 1500 Optional Tour: " The Gainesville M imatolocical

Station, Including the Class A
Weather Station

Dr. Franklin P. Gardner
Nandiai Nimbkar Rajvanshi
Departmant of Agronomy

Please note that this is an optional tour intended
for participants with specialized interests.
Participants who are not intecrested in the tour may
devote the entire aftarnoon to their group projects.

1900 - 2200 Library
Friday 0830 - 1130 Seminar: Appropriate Technology and Renewable
03/06 Energy Da=vzlopments.
and Professor Thomas A. Lawand
Brace R2search Institute
1330 - 1630 McGill Uaiversity
1630 BARBEQUE AT THE TREEO CENTER
At the request of many of our
participants, we will be holding a repeat
cookout at TREEO.
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TRATNING IN ALTERNATLVE ENERGY TECHUOLOGIES

SCUEDULE FOR WEEK 5, 9 THROUGH 13 MARCH, 1981

Monday
03/09

Tueszday
03/10

Jednesday

Thursday
03/12

and

Friday
03/13

1330
1900

0830

1330
1900

0830
1330

1500

1130
1130
1630
2200

1130

1630
2200

1130

14.3¢

1630

FIELD TRIP:

LECTURE: Flat Plate Collectors -- Dr.

BANK

LAB: Agricultural Collector

LIBRARY

LECTURE: Unconventional Collectors
Dr. Rajvaanshi

LAB: Thermal Storage

LIBRARY

LAB: Pipes-In-Sand Collector

SEMINAR

SEMINAR

U.S. So

Rajvanshi

Renewable Energy Anplications in Napal

Gyani Shakya

Historical bevalopneat of Fnergy Crises

Dr. Robert H. Caither
Professor and Chatrman

Dapartment of Mechanical Engineering

University of Florida

e fs® W ‘D A W 'w »

lar Corporation

A detailed schedule of the field trip is attached
Pickup is at 0800 on both Thursday and Friday
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TRAINING SCHEDULE WEEK 5, 9 THROUGH 13 MARCH, 1981

Thursday 0500 Pickup at Days Inn
03/12/81 0900 Arrive at 1.S. Solar Corporation
0900 - 1030 Presentation on Collector Design Parauzters,
Materials and the U.S. Solar Manufacturing Process

1030 - 1200 Tour of Manufacturing Plant

1200 - 1315 TLuach at Starke, Florida

1315 - 1500 Prasentation on the Dzsign and Operation of Water
Heating Systems, Equipment and Applications

1500 - 1700 Inspection of Testing Facilities

1800 Arrive at Days Inn
Friday 0800 Pickup at Days Inn
03/13/81 1000 Arrive at Patterson Eaterprises

1600 - 1130 Inspection of Solar Systen

1130 - 1330 Return to U.S. Solar with Lunch Stop on the Way
1330 ~ 1500 Presentation on Marketing of Solar Equiprent
1500 -- 1630 Damonstration of Installation Technoloszy

1730 Arrive at Days Inn o
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FIFLD TRIP TO U.S. SOLAR CORPORATION

In the course of this field trip, we will tour the production and
testing facilities of a manufacturer of solar equipment and inspect a solar
space heating system at an industcial plant. We will drive to Hampton,
Florida, located approzimately 30 miles (50 kilomaters) to the northeast of
Gatnesville, oa Thursday and spend the day at the U.S. Solar Corporvation, a
nanufacturer of flat plate collectors designed to produce hot water for
residential, commerical and industrial applications. On Friday moraing we
will drive 70 miles (110 kilomzters) to Jacksoaville, Florida to visit
Patterson Euterprises' plant, where a system of 40 U.S. Solar Collectors
provides part of the space heating nceds of the general offices. Ue will
spead Friday afternocon at the U.S. Solar Corporation before rcoturniug to
Cainesville. '

Contact: Webb . Farber

S. Solar Corporation
P.O. Drawver K
Hampton, Florida 32044
Telephone (904) 468-1517
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TRATNING IN ALTERNATIVE ENERGY TECHNOLOGIES

SCHEDULE FOR WEEK 0,

16 THROUGH 20 MARCH 1981

onday

03/16

Tuesday
03/17

Vednesday
03/18

Thursday

03/19

Friday
03/20

0830 -

1330

1900

0830

1330

1900

0830

0830

1330

1900

0830

!

1130

1130

1630

1630

2200

1130

1630

2200

1130

1130

1630

2200

1130

LAB:

BANK

LECTURE:

SHOPPING

LIBRARY

LECTURI:

L.AB:

LIBRARY

LECTURE :

SEMINAR:

DEMONSTRATION:

SEMINAR:

LIBRARY

SEMINAR:
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Concentrating Collectors

Councentrating Collectors = Dr. Farber

Concentrating Collctors ~ Dr. lagano

Photovoltaic Cells

Concentrating Collectors - Dr. Rajvanshi

Engineering Lconomy — Capital Exzpenditure
Analysis
Dr. Richard S. lLeaveaworth
Departmzut of Industrial and Systems
Engincaring
University of Florida

Visit of the Silicon Cell

Research Lab at the University of Florida
Dr. Arnost Neugroschel
Department of Flectrical Engineering

Basic Principles of Photovoltaic
Conversion
Dr. F. A. Lindholnm
Department of Electrical Engineering
University of Florida

Photovoltaics = An Overview of

Davelopments and Applications
Professor Joseph J. lLoferski
Brown University
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TRAINING IN ALTERMATIVE ENZRGY TACHNOLOGIES
SCHEDULE FOX WEEK 7, 23 THROUGH 27 MALRCH 1951

Honday
03/23

Tussday

03/24

0830 - 1130
and

1330 - 1630
1130

1630

1900 - 2200
0830 ~ 1130
1330 - 1630
1330-1400

1400-1430

1430~1500

1530-1600

1600~1630

1600 «~ 2200

SEMIMNAR:

BANK

SHOPPING

LIBRARY

LECTURE:

PARTICIPANTS'

—so_

Coaservation of Fnergy
Critical Resources in the
Industrial Sector

James F. Lowry

Hagler, Bailly and Company

Washington, D.C.

Thermal Storage - Dr. Ingley

SFEMINARS

The Energy Program in the Philippinas
‘Ascelina Antonio
Conceprion Inductivo
Norberto A. Orcullo, Jr.

Jordan and the Jordan Electricity
Authority
Rashad Abdelevmti Aburas

Perspectives on FEnergy in India
Jai Ram Meena

Problems in Photovoltaic Technology
and Tts Fconomic Feasibility undar
Indian Circumstances

Dr, Shruti Xumar Shil

Project implementation through Tastitutions
Lynn C. Sheldon
USAID/Panama

LIBRARY
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TAET SCHERULE FOR WEEK 7, 23 TIROUGH 27 MARCH 198

b

Vedaesday 0830 - 1430 PARTICIPANTS' SEMINARS:
03/25
0830-0900 Soma Altcrnative Daergy Reszources
Coaversion R&D Activities in Chana
Penjanin L. Lartey

0900-0930 SEVPP - Solac Bnzrev fovr Villoges
Pilot Project in Tanzaoin
Salvatory J.S. Mushi.

0930--1000 Technology TIntegration in Papua
New Guirea
Kipa Maleva

1030-1100 ' Thermosyphoa Fleow in Solar Collectors
Don B.J. Ranntunga, Sri Lanka

1100-1130 Solar Thermo-Pump
Dr. Oran Rutaanaprakarn, Tnailand

1130-1200 Charccal~Making 1n llonduras
Rolandn Pinzon Peyrefitte

1330-1400 Oit-and Hydrocarbon- Plants:
Survey and Evaluation of
Philippine Plant Species
Dr. Elvira C. Fernandez

1400-1430 Fuel from Vegetable Oils
Dr. Paulo Pedresira da Silva, Brazil
1430 - 1630 GROUP PROJECTS
Thursday 0830 - 1200 PARTICIPANTS' SEMINARS:
03/26
0830~-0900 Energy Programs at the National

Research Center of Egypt
Dr. Gad Husasein Talat

0900-0930 An Overvicw of the Energy Situation
in Jamalica
Edward C. Alexander

0930-1000 Dasiga and Construction of a
Modium Size Rural Biogas= Piant-—-
Adelphi Biogas Project in Janaica
Alwin L. Hales
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FIELD TRIP: Solar Installations in the Jacksonville Area

We will travel to Jacksonville, Florida, loc.:ted approximately 70
miles (110 kilometers) from Gainesville, to visit two soisr installa-
Lioas——==on= at the Jacksonville Maval Air Station and ons at the Adhouser—
Rusch Frowery. To the first of these, a systen of flat plate collectors
with booster mirrors supplies hot water for a wtizdical-dental complex.
Vhile on the base, we will inspect a solid waste disposal facility in vhich
steam 15 genarated by burning refuse. At the brewsey we will iospect a
systea comprising evacuated tuba collectors and a phase-zhunoe storage
mediuva designed to provide hot water for pasteurization in the brewiog
process. This system is not expacted io be operatlonal at the time of our
visit.

CONTACTS: Bi1ll Roach
Jacksonvillas tlaval Ailr Station
(904) 772-2114

Al Cormier

Anheuser Busch Compauny
111 Busch Boulevard
Jacksonville, Florida

(904) 751-0700

SCHFEDULE :
| 0800 I.eave Days Inn
0930 - 1130 Toutr of Jacksonville Naval Air Station
1130 -~ 1400 Lunch
1400 - 1609 Tour of Anheusar-Busch Plant
1730 Return llone
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TRAINING IN ALTERNATIVE ENFRGY TECHEOLOGLES
SCHEDULE FOR WEEX 8, 30 MARCH THROUGH 3 APRTL 1981

[ —~——

Moaday 0830 - 1130 LECTURFE: Thermal Loads of Buildings - Dr. Ingley
03/30
1130 BANK
1330 - 1500 PARTICIPANTS' SEMLNARS:
1330 - 1415 Fnergy Problems in Malawi

Gladsoa Yomanl Hayira

1415 - 1500 Some Restvictive Aspects of the
Parallel Ream Hodel
Dr. Fuecson Jaguaribe, Brazil

1500 - 1630 GROUP PRQJIECTS
1630 SHOPPING
1900 - 2200 LIBRARY
Tuesday 0830 - 1130 LECTURS: Thermal Loads of Buildings - Dr. Ingley
03/31
1330 - 1430 PARTICIPANTS' SEMINARS:
A7 Overview of the Fnergy Situation
in Cuyana
Ukarran Bhimsen
1530 - 1630 GROUP PROJECTS
1900 - 2200 LIBRARY
Vednasday 0830 ~ 1130 LECTURY : Thermal lLoads of Buildings - Dr, Ingley
04/01
1330 - 1630 SEMTNAR: Social and Economic Aspects of Renewable
Energy Tochnolopy Transfor
Elizabeth Cocelski
Volunteers in Technical Assistance
Thuraday 0830 - 1130 SEMINAR: Energy Concervation o Archiitecture
04/02 and Prol. Cary D, Ridgdill
1330 - 1630 College of Archiitec ure
University of Flori a
1900 - 2200 LIBRARY
Friday ALL DAY FIELD TRIP: TFlorida Solar Lnergy Center
04/03 Details of the field trip
are attached
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RALMNIMNG IN ALTERNATIVE ENERGY TECHNOLOGIES
SCHEDULE FOR WEEK 9, 6 THROUGH 10 APRIL 1981

tonday
04/05/

Tuasday

04/07

Weduesday

04/08

Thursday
C4/09

Friday
04/10

0330 - 1130
and
1330 - 1630

1130

1630
1900 - 2200
0830 - 1130

and

1330 - 1630
0330 - 1130
1330 -~ 1630
0830 - 1130
1900 -~ 2200
0830 - 1130

1330 - 1630

LECTURE: Refrigeration and Air Conditioning --—
Dr. Farber

BANX

SHOPPING

LTHRARY

LAB: Refrigeration and Air Conditioning

LECTURE: PRefrigeration and Air Conditioning —-
Dr. Farber

LECTURE: Conversion of Thermal Energy to
M2chanical Energy -- Dr. Farber

LECTURE: Conversion of Thermal Energy to
Mechanical Energy -- Dr. Farber

LIBRARY

SEMINAR: Food Preservation
Dr. PRobert P. Bates
Department of Food Service and
Human Nutrition
Iust. of Food and Agiicultural Sciences
University of Florida

GROUP PROJECTS
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TRAIWING IN ALTERNATIVE ENERGY TECHNOLOGIES
SCHEDULE FOR WEEK 10, 13 THROUGH 17 APRITL 1981

Monday 0830 - 1130 SEMTINAR: Solar Air-Heating Systoms
04/13 and Dr. George 0. Lof
1330 - 1630 Solaron Corporation
Englewood, Colorado
1130 BANK AND K-MART PLAZA
1630 SHOPPING
1900 - 2200 LIBRARY
Tuesday 0830 - 1130 SEMINAR/ Mechanical Power from
04/14 DEMONSTRATION Alternative Sources of Energy
William T. Beale
Sunpower, Inc.
Athens, Ohin
1330 - 1630 GROUP PROJECTS
1900 -~ 2200 LIBRARY
Wednesday 0830 -~ 1130 SEMINAR: Mechanical Energy from
04/15 and Low Grade Sources of Heat
1330 - 1630 J. Hilbert Anderson
J. Hilbert Anderson, Inc.
York, Pennsylvania
Thursday 0830 - 1130 SEMINAR Wind Turbines and Storage
04/16 of Energy
Dr. Vernon P. Roan
Dept. of Mechanical Eng.
Univercity of Florida
1330 - 1630 SEMINAR: Power System Planning with Wind
Dr. Robert L. Sullivan
Dept. of Electrical Eng.
University of Florida
1900 - 2200 LIBRARY
Friday ALYL DAY FIELD TRIP: U.S. Department of Agriculture's
04/17 Southern Agricultural FEnergy Center

Tifton, Georgia

DETAILS OF THIS FIELD TRIP ARF ATTACHED. FACH PARTICIPANT IS URGED
TO CONSIDER CAREFULLY WHETHER HEF OR SHE HAS SUFFICIENT INTEREST IN
THE TYPE OF FACILITIES WE WILL BE VISITING TO WARRANT SPENDING A
LONG DAY ON THE ROAD. THOSE PARTICIPANTS WHO CHOOSE NOT TO GO ON
THE TRIP SHOULD DEVOTE THE DAY TO THEIR GROUP PROJECTS.
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TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES
SCHEDULE FOR WEEK 11, 20 THROUGH 24 APRIL 1981

londay 0830 ~ 1130
04/20

1130

1400 -~ 1630

1630

1900 - 2200

Tueszday 0830 -- 1130

04/21

1130

1330 - 1630

1900 - 2200

GROUP PROJECTS

At the request of several of the participants,

arrangements have been wmade with the U.S. Solar
Corporation to havs one or more representatives
visit the TREEO Center to answer questions con-
cerning the exporrt/import options offerad by the

company.

These representatives will be here at

0830 to talk to anyone vho is interested,

BANK

SEMINAR:

SHOPPING

LIBRARY

SEMINAR:

WOOLCO PLAZA

Fuels from Eiomass —-— The Issues
Dr. Louis A. Paganini
Department of Geography
University of Florida

Drying Agricultural Products with

falar Fnewgy
Dr. Khe Van Chau
Inst. of Food and Agricultural Sciences
University of Florida

The campus van at lunchtime will continue on to
Sunshine Shopping Center: VOOLCH, CENTURY HOUSE,

SKEFRTER'S

SEMINAR:

LIBRARY

~57~

(Departs proaptly at 1310).

A Solar Greenhouse Heating System
and
Cooling and Storage of
Fruits and Vepgetables
Dr. C. D, Baird
Inst. of Food and Agricultural Sciences
Univecsity of Florida
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Viednesday
04/22

Thursday
04/23

Friday
04/24

0830 - 1130 SEMINAR:
1330 - 1415 PARTICIPANTS'
SEMINARS:

Fnergy Use iu the Food System
Dr. David Pimzatel
Cornell University

Chacrcoal-Making in Honduras

(Resiheduled from Rolando Pinzoa Peyrefitte
03/25/861)
1415 - 1630 GROUP PROJECTS
0830 ~ 1130 SEMLNAR/ Methane Production fron Agricultural
DEMONSTRATION: Residues

Dr. Roger A. Norstedt
Inst. of Food and Agricultural Sciences
University of Florida

1330 - 1630 SEMINAR/

DEMONSTRATION: Solar Energy Conversion through the
Production of Algae

Dr. E.-P. Lincoln
Inst. of Food and Agricultural Science.
University of Florida

1900 - 2200 LIBRARY

0830 - 1000 SEMINAR/ Aquatic Biomass as a Source of Energy

DISCUSSION: Dr.Azizollah Shiralipour

Inst. of Food and Agricultrual Sciences
University of Florida

1000 - 1130 GROUP PROJECTS

1330 - 1630 SEMINAR: Financing Biomass Energy Projects

(Rescheduled from in the Developing World
5/05/81) Isaac Sam

World Pank

PLEASE NOTZ THAT WE WILL CHANCE FROM FEASTERN STANDAKD TIME 10 EASTERN DAYLIGHT

TIHE AT 0200 ON SUNDAY 26 APRIL.

CLOCKS WILL BE SET 1 HOUR FORWARD, THAT IS,

TO SHOW 0300 EDT AT 0200 EST

~58-
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TRATNING IN ALTERNATIVE ENERCY TECHNOLCGGIES
SCHEDULY, VOR WEEK 12, 27 APRIL THROUGH 2 MAY 1931

Honday
on/27

Tuesday
04/28

05830 - 1130
1130
1330 - 1500
1500 - 1630
1630
1900 - 2200
0830 - 1100
1100 - 1630
1100
1200
1300
1400
1900 - 2200

|

!

LECTURE : Solar Distillation -— Dr. Rajvanshi
BANK
SEMINAR: Wle of Coal aand Enhanced 0Ll Racovery

as a Short-Term Solution to the
Energy Crisis
Dr. D. 0. Shah
Department of Chemical Engineering
University of Florida

GROUP PROJECTS
SHOPPING

LIBRARY

SEMINARS: An Overview of Ethanol Feedstock
Production in Florida
Dr. Wayn=z Smith
Inst. of Food and Agricultural Sciences
University of Florida

Fuel Alcohol in an International Perspective
Dr. William H. N. Paton
Visiting Professor
Inst. of Food and Agricultuval Sciences
University of Florida

Ethanol Conversion Technologics
Dr. William H. N. Paton

DEMONSTRATIONS:

1200 Fthanol Feedstocks at the Energy Rescarch
and Education Park

1300 Tunch Break on Campus

1400 Research in Ethanol Fcedstocks at the
Horticultural Unit

1630 Alcohol Production Facility at the Hatch
Brothers Farm, Branford, Florida

LIBRARY

_59_
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Wedaaesday 0830 - 1200 SFHINAR: Forest Biomass as a Souvce of Knerg
04/29
Presented by Members of the Faculty
of the Schionl of Forest Tnsources
and Conservation (S¥RC)

Inst., of ool and forcicultural Sciences
University of Florida

0830 Overvieuv of Forest Biomass; Species Selection
for Woody Biomass Prodaction
Dr. Donald 1. Rochwood, SFRC

0915 Silvicultural Practices; Woody Biomass Productivity
Dr, Richard F, Fisher, SIFRC

1030 Economics and FEnergetics of Woody Biomiss Production
Dr. Katherine C. EFwal, SFRC

1100 Environmental lmpacts of Woody Biomass Production
Dr. Hans Rieksrk, SFRC

1130 Characterization and Utilization of Woody Biomass
Dr. Shih-Chi Wang, SFRC
1330 ~ 1630 DEMONSTRATLOWS
1330 Pickup at Days Inn, Leave for Austin Cary Forest
1400 Woody Riomass Plantations
1430 Water Use Assessment
1500 Gasification of Voody Biomass, Don Post, SFRC
1600 Visit Lake Mize (If Time Permits)
Thursday ALL DAY FIELD TRIP: CLEARVATER - BARTOW - KISSIMMEE
04/30
Friday ALL DAY Details of this field trip are attached
05/01
Saturday ALL DAY
05/02
-60-
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TRAINING IN ALTERNATIVE EMERGCY TECHNOLOGIES
SCHEDULE FOR WEEK 13, 4 THROUGH 8 MAY 1981

TIME TS ALLOCATED 10 THE GROUP FROJECTS DURING THIS KK TO ALLOY
FOR Tdis COMPLETION OF 7'HE PROJECTS AND THE PREPARATION OF REPORTS
AUD PRESENTATIONS. GROUP MEETINGS WITH DR. FARBYER WILYL, BE SCHEDULED
DURING THIS WEEK.  THE CROUP PRESENTATIONS ARW SCHEDULED FOR THE

FINAL BB 0% THI TRAINTHG SUSSION,
Monday ALL DAY GROUP PROJECTS
05/04
0830~0930 PREVIEW OF NEXT WEEK'S FIELD TRIP 7T0
NEW MEXICO AND ARIZOMA - Inky Luketek
1130 BANK
1630 SHOPPING
1900-2200 LIBRARY
Tuesday 0830-1130 SEMINAR: Economic Aspects of Alternative Enercgy Systeq
05/05 Dr. Seymour Baron
Burns and Roe
Oradell, Mew Jersey
1130 HOOLCO PLAZA (PTCKUP 1310)
1330~1630 GRCYP PROJECTS
1900-2200 LIBRAR)
Wednesday 0830-1130 GROUP PROJECTS
05/06
1330-1630 Inflation in Financial Analyses
Dr. Richard S. leavenworth
Industrial and Systems Engineering
Thursday ALL DAY GROUP PROJECTS
05/07
1900-2200 LIRRARY
Friday ALL DAY GROUP PROJLCTS
OS/UJ
1800 INTERNATIONAL DINHER PARTY AT THE TREED CENTER

_63_
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TRALNING Ty ALTERNATIVE ENERCY TECHMOLOGTES

SCHEDULE FOR WREK 14, 10 through 15 MAY 1981

FIELD TRIY YO ALBUQUERQUE Al

iD PHOENIX -~ REFER ALSO 10 DITAILED TRIP SCHEDULES

Sunday
05710

Monday
5/11

Tuesday
05/12
Vadnesday

05/13

Thursday
05/14

Friday
05/15

aturday
5/16

QN

0530
0705

1110

Mountain

Daylighe Tine

0800
1700

0630

1630
Mountain

Standard Time

1200
1730

0800

1300
1500
1700
0800

1330

1700

0800

1330

2312

Fastern

Daylight Time

Pickup at Days Inn

Leave Cainesville on Eastern Airlines,
Flight EA 792 Connecting in Atlanta with
EA 525

Arrive Albuquarque, New Mexico
Transfer to the Sheraton 01d Town

Leave motol to tour Sandia National Laboratory

Return to notel

Check out of motel to travel to Phoeaix, Arizona

Arrive at Thunderbird Lodge, Crand Canyon

Leave Grand Cauyon

Arrive at Double Tree Inn, Scottsdale, in the Phoenix
area

Leave motel to tour Arizona Solar
Pumping Experiment, ncar Coolidge, Arizona

Visit John Tong Homes
Visit Professor Yellott's residence
Return to motel

Check out of motel and travel to
Solar Power lrrigation System near Gila Bend, Arfzona

Tour Photovoltaic Village Power Project,
Schuchuli, Arizona

Arrive at Tucson Hilton
Check out of motel and visit University of Arizona
Campus

Leave Tucson on Eastern Airlines, Flight EA 860
Connact in Atlanta with EA 629

Arrive in Gainesville

NOTE THAT ‘CHF STATE OF NEW MEXTCO IS ON MOUNTALN DAYLTIGHT TIME (2 HOURS BEHTND EASTERN
AND THAT THE STATE Ol ARIZONA IS ON MOUNTAIN STANDARD TIME (3 BOURS

DAYLUYCHT TIME)
BEIIND EASTERN DAYLIGHT TTiHE)

-64 -
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TRATNING IN ALTERMATIVE ENERCY TRECINOLOGIES
REVIEW THAM'S VISIT —= DR. ARNGLD WELWSTEIN AMD DR. PETER TEAGAN

dMoaday 0900 Meet with Dr. Farber, Program Director
05/18/81 iu Dr. Farber's Office, Room 338
Mechanical Inginezering Bnilding

1100 Meet wvith Dr. Wayoe H. Chen, Dean
College of Engineering

1200 Lunch with Dr. Farber
1330-1630 Interview Participants at the TREEO Center

Intervicws
1330~1400 Dr. Elvira Fernondez, Philippinas
1400-1430 Mr. Bz2njamin Lartey, Ghana
1430-1500 Mr. Don Ranalunga, Sri Lanka
1500-1530 Coffee Break
1530-1600 Dr. Fmerson Jaguaribe, Brazil
1600-1630 Mr. Edward Alexander, Jaaaica
Tuasday 0330-1630 Monitor Activities and Interview Participants
05/19/81 at the TREED Ceater

Presentations on the participants' group projects

are scheduled from 0830 to 1630 today. Dotails are

given in the program schadule for Weelk 15, copy attached.
Interviews Dr. Weinsteln Dr. Teagan
0830 ~ 0900 Dr. Gad Hussein Talat, Egypt Dr. Shruti Kumar Shil, India
0900 - 0930  Mr. Rashad Aburas, Jordan Miss Concepcion Inductivo, Philippinas
0930 - 1000 Mr. Byssang Bodombossou, Togo Dr. Sukuamvit Phoomvuthiisarn, Thailand
1000 - 1030 Coffec Breal
1030 - 1100  Mrs. Sohair Abdel Halim, Sudan Pr. Ahmed Bl Ashmawy, Egypt
1100 - 1130 Mr. Cladson K, Kayira, Malawi Mr. Jai Ram Moena, India
1130 - 1330 Lunch
1330 - 1400 Mr. Ukarran Bhimsen, Guyara Mr. Pablo Domninguez Navacro, Honduras
1400 - 1430 Mr. Rolando Pinzon, Honduras Mr. Augustin lLeon Pena, Dominican Republ
1430 - 1500 Dr. Oraa Rutanaprakarn, Thailand Mr. Mohammed Y. Mansour, Sudan
1500 - 1530 Coffece Dreak
1730 - 1600  Mr. Lyna Sacldon, USALD Panama Mr. Norberto Orcullo, Philippines
1490 - 1630 Mr. Alfred M'lmanyara, Kenya Mr. Juan Francisco lLara, Panama

1900 Dinner at Mr, Han's Restaurant with
Dean Chen, Dr. Ohanian and Dr. Facber

-65-
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Vadnasday
05/20/31

Intervieus

0530 - 0900
0900 -- 0930
0930 - 1000
1000 - 105

1030 - 1100
1100 - 1130

Thursday
05/21/81

Interviews

0930 - 1030
1030 - 1130

0530~1630 Monitor Activities and Interview Pacticipants
at tha TREEO Center

A round table discussion on means of resolving

the global ennrgy crisis is schaduled from 0830

to 1130. The remalaing presentations on the

group projects arae schoeduled from 1330 to 1630,

Dr., Weinsteoip br. Teagan
Me. Ramon Pichavdo, Dominican Rep. Mr. Salvatos, J.S. thshi, Tanzania
Mr. Deogratias Mbesherubuss, Burundi Mr. Md. Shafiul lslam, TBaurladesh
Mr. Jose Maria Palacios, Honduras Mr. Brian Silvara, Janaica

Coffee Break
Mr. Alwin Hales, Jamaica Mr. Kipa Maleva, Popua M2 Culnea
Open Miss Ascelina Antoaio, Fnilippine:

1200 ~ 1400

1430 - 1630

0830 - 1600

George Shipp,

Dianne Wright,

Working Luncheon with the TART Advisory Cormittea

Du. M. Jack Ohanian, Chalrmau, Assoclate Dzan
for Rescarch, College of Fngineering

Dr. Hunt Davis, Jr., Director of African Studies

Dr. Joha P. 0'Connell, Profossor of Cham. Fno:.

Dr. Hugh L. Popenoe, Director of Juteranational Programs
Institute of Food and Agvicultuival Scicaces

Dr. Vernou P. Roan, Jr., Professor of Mach. Eag.

Dr. Wayne Smith, Dircctor, Cte. for Biowmass Enecgy Systens
Institute of Food and Agricultural Sciences

Spillover and Rescheduled Intecrviews

Monitor Activities and Intevview the Staff at the
TREEO Center

A question-and-answer session with Dr. Farbar and a
course-evaluation session are scheduled today,

Program Administrator
Staff Assistant

Interviews with meabers of our technical

staff will be scheduled at the review

teain's convenicnce.

1330 - 1600

1830

Wrap-up Session

Banquet and Awards Ceremonies

_66_
Arthur D Little Inc



TRAINING IN ALTERNATIVE ENERCY TECHNOLOGIES
SCHEDULE FOR WEEK 15, 18 THROUGH 22 MAY 1981

Monday ALL DAY SEMINAR: Sociological Aspects of Introducing
05/18 Alternative Technologics in the

Developing Countries.
Dr. DPanicel C. Dunham
Columbia tniversity

1130 . BANK
1630 SHOPPING
1900 - 2200 LIBRARY
Tuesday ALL DAY GROUP PROJECTS:  PRESENTATIONS
05/19 .
0830 - 1000 Solar Refrigcration and Aiv Conditioning

A. Refrigeration
Mr. Don Ranatwnga, Sri Lanka, Coordinator

B. Air Conditioning
Mr. Lynn Sheldon, USATD Panuma, Coordinator

1030 - 1130 Solar Crop Drying
Mr. Benjamin Lortey, Chana, Coordinator -

1330 - 1400 Solar Cooker
Mr. Deogratias Mbhesherubusa, Burundi

Mr. Salvotory Mushi, Tanzania

1400 - 1430 Gasification of Wood
br. Elvira Ferrandez, Philippines, Coordinator

1430 -~ 1500 Solar Dhistillation
br. Lmerson Jaguaribe, Brazil, Coordinator

1530 - 1630 Flat Plate Collectors
Dr. Oran Rutanaprakarn, Thailand, Ceoordinator

1900 - 2200 FINAL RUN TO THE LIBRARY

-67-
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Wednesday 0830 - 1130
05/20

1330 - 1630

1330 - 1430

1430 -~ 1500
1530 - 1600
1600 - 1630
Thursday 0830 - 1130
05/21
1330 - 1630
1800
Friday
05/22 ALL DAY

GROUP DISCUSSION: Towards a Solution of the
Global Fnergy Crisis
Dr. Pagano, Moderator

Each participant is urged to attend this round
table discussion and comment on the cnevgy vroblem
in his or her home country. A transcript of

the discussion will represent the joint statement
of the parvticipants in the third session of the
TAET progvam. It will be made available to our
sponsor, the U S Agency for Intevrnational Develop-
ment, for disscmination to the USATD Missions

and their host govermments.

GROUP PROJECTS:  PRESENTATIONS
Photovoltaic Project

A. Prospects of Photovoltaic Applications in
Egypt and India.
Dr. Gad hLussein Talat, Egypt
Dr. Shruti Kumar Shil, India
B. PV Array Characteristics and Performance
Mr. Rawon A. Pichardo, Dominican Republic
Mr. Rashad Abdelmuti Aburas, Jordan
Dr. Sukunvit Phoomvuthisarn .. Thailand
Wind Project
Mr. Byssang Bodombossou, Togo

Biogas Systens
Mrs. Sohair Abdel Halim, Sudan, Coordinator

Resource Asscssments
Mr. Edward Alexander, Jamaica, Coordinator

QUESTION: AND ANSWER SESSION WITH DR. FARBER
PROGRAM EVALUATION
ANARDS BANQUET

Holiday Inn, West University Avenue at 13th Street

OPEN FOR WINLUP BUSINESS

DR. FARBER AND ALL THE MEMBERS OF THE PROGRAM STAFF JOIN IN WISHING OUR
PARTICIPANTS A SAFE AND PLEASANT JOURNEY HOME.

..68..
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APPENDIX VI

COMPLIANCE WITH COOPERATIVE AGREEMENT NO. AID/DSAN-CA-0188

The University of Florida is in compliance with the terms of the coope a-
tive agreement with USAID and a program of the type being offered is
clearly within its scope. The few minor departures from literal require-
ments appear to flow priuncipally from ambiguity or differences in in*er-
pretation. Specifically:

Paragraph B(2) of the Program Description can be interpreted as requiring
the Program to provide support for activities abroad and D(2) to call for
visits to AID Missions. Up to this time members of the teaching faculty
have not traveled, under the contract, to the LDCs to see and study spe-
cific problems, to consult with LDC governments, AID Missions and former
participants "on an on-going basis". However, there appears to have been
an understanding, froa the outset, that these overseas activities would
be held in abeyance until the domestic program was well underway.

The TAET Program as described in Appendix V also could arguably be said
not to meet the requirement of the cooperative agreement that there be
four hours of classroom work per week in the social, economic, and cul-
tural implications of transferring alternative energy technology. We
have been informed, however, that much of such material is presented in
course work that is not labeled in a way to permit a measure of this kind
to be applied and the University apparently beiieves that the Program is
fully responsive in this area.

We believe that there could also be said to be some departure from literal
requirements on the staffing of the TAET Program. The cooperative agree-
ment calls for a "Program Administrator" who, we believe, was intended to
be Dr. Farber. As the University has interpreted this clause, howevcr, a
relatively low-level individual holds the formal position of Program Ad-
ministrator, acting under Dr. Farber's direction (Dr. Farber is de facto
the Program Director).

...69...
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APPENDIX VII

ANALYSTS OF TAET PROGRAM COSTS

Our review of costs 1s based on the proposed TAET budget for January 1,
1982 - December 31, 1982 (Table 2) rather than on an expensive reconstruc-
tion of the details of 1981 cost records.

Depending on the overhead rate that 1is accepted by USAID as opposed to
that required by the University of Florida, the proposed budget 1s either
$1,090,628 or $1,168,297. Taking the lower figure and assuming a student
body of 40 in each of the two 1982 sessions, the per-month student cost
1s about $3,500. If we use a more realistic number of 35 participants
per session, the per-month participant costs go to about $3,900. These
costs are within the guidelines attached to the April 23, 1981, Indefi-
nite Quantity Contract AID/SUD/PDC-C-390.

While program costs seem to be reasonably in line with guidelines, we
find that there is a significant opportunity for cost reduction or re-

direction to more useful functions.

Specific areas that could be investigated as sources of possible savings
are:

1. Reduction of full-time instructors by one; savings - $22,000.
2. Elimination of two administrative positions; savings - $27,000.
3. Paid visit to manufacturing site; savings - $16,800.

4. Consultants' travel; savings - $4,000.

5. Gasoline expense for vans; savings - $5,000.

These potential savings of $73,800 in direct charges plus related over-
heads and fringe benefits would total around $100,000.

We do not believe that any of these savings would reduce the quality of
the TAET Program. Staff reduction might, iu fact, lead to some qualita-
tive improvements.
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II.

ITI.

TABLE

2

TAET BUDGET JANUARY 1, 1982 - DECEMBER 31, 1982

Salaries

Farber
Ingley
Shipp
Pagano
Laketeek
Agerwal
Bush
Garretson
Natour
Tech III
Wright
Green
Klemonn
Taylor
Smith
Guttinger

Sub~-Total

Fringe @ 16%

Insurance
Total

Temporary (OPS)

Student Assistants
Post Doctoral

Sub-Total
Fringe .015

Total

Consultants

40 @ $193/day for 2 days

Manufacturing Facility

Total

-71-

Operating
Support

Direct
Participant
Support

Non
Overhead

$16,950
7,649
17,200
33,060
20,741
21,715
22,733
14,477
13,755
12,511
14,886
14,216
10,057
10,057
11,458

13,433

$254 298
40,784

7,308

$302,990

12,528
3,000

$ 15,528
233

$ 15,761

15,440
16,800

$ 32,240

Arthur D Little Inc



TABLE 2 (Continued)

Direct
Operating Participant Non
Support Support Overhead
IV. Travel
Consultants $ 24,000
Staff (domestic) 8,000
Staff (foreign) 8,000
Total $ 40,000
V. 0co 500 $ 19,500
VI. Expenses
NASA Stac (Biblio Service) 1,000 $ 8,000
Copy Seivice 5,000 3,000
Supplier 3,000 18,400
Telephone (service) 3,600
(long distance) 2,000
(telegram) 12,000
Shop/Laboratory 7,500 20,000
Printing 3,000 5,000
Mail 2,400 2,400
Gas 5,000 15,000
Photographic 2,000 2,000
Miscellaneous 3,000 3,000
Sub-Total $ 49,500 $76,800
Total Expenses ($126,300)
VII. Student Support
Travel (to U.S.) 120,000
Field Trip Travel 60,000
Housing $425/mo. x 8 mos. x 20 68,000
Stipend $125/wk x 80 x 15 150,000
Total $398,000
Total by Column $440,991 $76,800 $417,500

Overhead based on Columns 1 and 2

Total $517,791
A) Rate 45% 233,006
B) Rate 30% 155,337
Project Total
Based on A Rate 51,168,297
Based on B Rate $1,090,628
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APPENDIX VIII

REVIEW OF 1980 AID MANAGEMENT REVIEW REPORT

In 1980, a team from USAID conducted a brief in-house review of the TAET
Program which was summarized in a document, "Training in Alternative
Energy Technology - Site Assessment'. This review identified several
issues which merited near-term attention and resolution. Several of the
major issues identified in this first review and the extent to which they
appear to have been addressed by the TAET management are discussed briefly
below.

A.  CURRICULUM

1. Technology Focus

The first review team (FRT) found that the course overly emphasized solar
thermal technologies and gave relatively little attention to other import-
ant technology areas.

In an attempt to rectify this situation the TAET management has placed
somewhat more emphasis on guest speakers from both within the University
of Florida energy departments and from outside organizations. For example,
members of the University of Florida staff and outside lecturers deal

with wind, photovoltaics, biomass and hydropower technologies.

A brief review of the notes and limited handouts of these lecturers sug-
gests that they are not tailored in any significant way to the needs of
the TAET participants. Moreover, most of the guest lecturers are not par-
ticularly knowledgeable about the somewhat special technology and appli-
cation needs of the LDCs, an observation that was frequently made by the
participants during the intervicws.

Some progress has clearly been made in this area of giving a more balanced
view of technology options. However, it still appears that the almost
exclusively solar thermal orientation of the TAET staff works against
having these alternative technology options integrated into the course
structure.

2. Technical Emphasis

The FRT noted in rather strong terms that the course was heavily technol-
ogy oriented and did not adequately address cconomic, implementation, and
institutional issues which are important in the overall assessment of a
technology option. The review team went so far as to state that a "resi-
dent social scientist is needed as a member of the instruction staff".

Progress has been made in addressing the above concerns by:

* Having a professor from the University of Florida School of Econ-
omics present two seminars on methods of economic analysis, and

® Having a guest lecturer in the field of the social and institutional

implications of technolopy transfer to LDCs (one day).
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The measures indicated above are certainly a step in the right direction.
However, the present evaluation team agrees with the first review team's
observation that "there is no substitute for attention to thisl dimension
throughout the course'. Tt still does not appear that the TAET staff or
most of the technology-oriented guest lecturers are in a position to ad-
dress economic and implementation issues on a consistent basis and in a
way that integrates such matters tightly into the curriculum.

3. Course Materials

The situation relative to course materials does not appear to have im-
proved since the first review. The major single handout is still a large
loose-leaf uotebook of papers authored by Dr. Farber. The FRT noted that
there is a wealth of other literature dealing with renewable energy re-
source applications in developing countries. There is no indication that
the TAET management responded to this observation by integrating such
publications into the course.

Also, there is no formal course material provided to illustrate the use
of RER systems in LDCs by using "case materials illustrating the social,
cultural, economic, and political considerations involved in technology
choice and transfer...". 1In fact, there is very little in the way of
well-thought-out formal handout material provided by cither the TAET staff
or guest lecturers.

In summary, there has been only limited progress made in addressing the
specific concerns raised by the FRT in this important area.

B. FACULTY (INCLUDING GUEST LECTURERS)

L. TAET Faculty Composition

The FRT commented that "the entire program is clearly a reflection of Dr.
Farber's convictions about solar energy and opinions about the potential
of other alternative sources of energy'. Despite the unanimous opinion
that Dr. Farber is an outstanding teacher and leader in solar energy de-~
velopment, the degree of personalization of the course was considered to
be a barrier to having the course balanced both as to technology emphasis
and treatment of cost, economic, and institutional issues.

The present review team found that this situation has not changed in any
significant way. It is clear that all important decisions regarding
course content and philosophy are still guided by Dr. Farber and that
there is no intention of bringing in scnior staff with a high degree of
independent capability or responsibility.

The FRT met with Drs. Roberto Pagano and Anil Rajvanshi. 1t was observed
that these key members of the TAET staff were enthusiastic and technically
competent - an observation with which this evaluation team agrees. Tt
should be added, however, that Dr. Rajvanshi was a student of Dr. Farber

1 , .
Referring to socio-economic issues.
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which might tend to contribute to a like view of technology options. Dr.
Rajvanshi is scheduled to return to India and will be replaced by Dr.
Martin Bush. A review of this new staff member's resume indicates that

he has an excellent academic background in chemical engineering. However,
his background in renewable energy resources technologies and their appli-
cation appears to be limited.

Dr. Pagano's major teaching responsibilities are related to the technical
characteristics of solar energy, a subject which is treated for over one
week in the course. Dr. Pagano's background prior to joining the TAET
Program was in nuclear engineering and he does not appear to have had ex-
perience in RER technologies or their application.

The FRT questioned whether it was necessary to have such a large permanent
teaching staff, all of which emphasize solar thermal technologies, given
the large number of guest lecturers. This question is even more relevant
now since two new staff (Dr. V. Agarwal and Dr. Bush) are being added in
June 1981 and only one (Dr. Rajvanshi) is leaving. The backgrounds of

the new staff are narrowly tec' nical and it does not appear that their
addition will significantly affect the need for outside lecturers.

It appears, therefore, that concerns in this area raised by the FRT have
not been significantly addressed by the TAET management.

2. Other Issucs Relative to Teaching Staff

Other issues relative to course staffing raised by the TRT included the
following:

* Developing Country Experience

The FRT expressed concern that the faculty by and large did not
have significant experience workiug with RER systems in developing
countries.

As far as could be determined, this situation has not been dealt
with in any significant way. 1In particular, neither of the two new
staff members has such experience. Also, the participants inter-
viewed during this evaluation commented on this issue both as it
relates to the permanent staff and to most of the guest lecturers.

Socio-Economic Analysis

The FRT's observations relative to a lack of emphasis on socio-
economic issues by the permanent faculty still appear to be valid.

Guest Lecturers

Guest lecturers are utilized to address most of the non-solar ther-
mal technologies. Partly in response to observations made by the
FRT, an increasing number of the lecturers are from departments
within the University of Florida itself. This certainly has the
desired benefit of making the lecturers more available for follow-
up discussions, and of lowering costs.
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The comments of participants relative to the performance of guest
lecturers appears, however, to have changed relatively little be-
tween the interviews of the FRT and our evaluation. In particular,
the performance of the guest lecturers is uneven and they often do
not deal with subjects relevant to the needs of course participants.

One reason for this may be that neither the University of Florida
or outside lecturers appear to be provided with a background brief-
ing, be disciplined to bring their material into an overall curricu-
lum, or given resources to adequately prepare for this particular
audience in this way. 1In fact, outside f ests are given little

time for seminar preparation. This is consistent with Dr. Farber's
contention that people who know their subject should not require

any preparation time.

We believe that the concerns raised by the FRT on guest lecturers
have been only partly addressed and that the situation will not im-
prove substantially unless the guests (whether from within or out-
side the University) are given adeyuate resources and directions to
prepare properly for meeting the specialized needs of TAET partici-
pants.

C. ADMINISTRATIVE STAFF

The FRT commented favorably on the degree of commitment shown by Mrs.
Diane Wright (Administrative Assistant) and Mr. George Shipp (Program Ad-
ministrator). We also found, via the participant interviews, that the ad-
ministrative staff was effective in serving the needs of participants.
The FRT did, however, express concern whether there is neced for a full-
time information specialist. As noted elsewhere in this report, the size
of the administrative staff has further increased to seven members with
the addition of a "Publications Acquisition'" specialist (Mr. Don Guttinger).
The issues raised by the FRT as to the size of the support staff and the
functions of ecach member appear, if anything, to be more important now
than at the time of the first review process.

D. FACILITIES

The FRT raised questions as to the cost effectiveness of using the TREEO
Center rather than establishing facilities at the University or within
the Energy Park.

The SRT's concern was that there are some practical difficulties with the
isolation of the TREEO Center from the campus and some duplication of
equipment mav result.

However, the TREEO Center is a functional facility for this purpose and
allows the participants exclusive use of machine shop and experimental
facilitics - a sltuation which would not ex.st if they had to share such
facilities with the student body on campus.

The TAET management has elected to remain at the TREEQ Center and to ad-
dress participants' needs to visit the campus facility (libraries, etc.)
via a van system. We believe that this arrangement, although not ideal,
is a reasonable one given the range of options available.
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E. SUMMARY

The TAET management appears to have made an effort to address the concerns
raised by the FRT relative to course content and technology emphasis.

This has been done primarily by including a broader range of guest lec-
turers to address a varlety of technologies and socio-economic 1ssues.
Although progress has been made in this area, we agree with the FRT that
these subjects should be treated as an integral part of the curriculum.

Issues raised by the FRT as to the size and background of the TALET fac-
ulty do not appear to have been addressed by subsequent actions of the
TAET management. 1In fact, the size of the staff has been increasced by
one and a review of the resumes of the two new staff members indicates
that little effort has been made to broaden the perspective of the faculty.

No actions were initiated by TAET staff to address the concerns raised hy
the FRT as to the size and function of the support staff. This staff
has, in fact, been increased and work-load responsibilities appear, if
anything, to be less well-defined than at the time of the first review.

It appears, therefore, that the response to the issues raised by the FRT
has been selective and that many of these issues remain alive.
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the most important issues facing LDCs is how to adapt technologies devel-
oped in industrial countries for assembly, installation, and use in their
countries. This process, while not precluding the use of imported prod-
ucts, does require a knowledge of the impact of such imports on overall
system economics. The TAET course does not appear to adequately address
this technology adaptation issue - which might be viewed as a serious
shortcoming, given the needs of the LDCs.

As mentioned several times in this report, the TAET course still places
major emphasis on solar thermal technologies. Interviews with past and
present participancs suggest, however, that in many countries the most
relevant technologis may be wind pumping, biomass (fueclwood, gasifiers,
etc.) or small-scale hydro. 1In many of rhe countries of the participants
fuelwood is the most common encrgy form, which makes its efficient use of
worldwide importance. 1In the countries of Latin America hydropower (large
and small) is often the most attractive approach to genevating electr’city.

The present bias toward thermal systems must, therefore, be viewed as re-
ducing tv  relevance of the course to many of the participants.

Based on the considerations sketched in above, there are several questions
that can be raised about course content and its relevance to LDC needs.
Such questions include:

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

Does the course provide planners with an approach for determining
which RER systems merit attention for widespread use?

Does the course expose the participants to equipment status and
developments on a worldwide basis to discourage excessive dupli-
cation of effort (how many hundreds of crop=drying R&D projects
are necessary?)?

Is the relative emphasis given to technology optlons appropriate
to best address the needs of most of the LDCs?

The evaluation team poses these questions since it is not clear that they
are adequately addressed in the TAET course as now constituted.
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1.0

2.0

3.0

4.0

5.0

APPENDIX X

SAMPLE TECHNOLOGY DISCUSSION OUTLINE:

WIND POWER SYSTEMS FOR USE IN LDCS

RESOURCE CHARACTERISTICS
- Wind Availability
- Energy Content

- Variability

TYPES OF EQUIPMENT
- Low-Speced Multiblade Pumps
- High-Speed Wind Electric System (horizontal Axis)

- Vertical Axis Machines

PERFORMANCE CHARACTERISTICS
- Effects of Wind Speed
- Time Constants

- Start-Up and Control

SYSTEM CONSTIDERATIONS

- Energy Storage

1

DC to AC Conversion

= Controls and Safety

Utility Interface

EQUIPMENT AVAILABILITY

- Wind Turbine

- Companies

- Special Components (Generators, Towers, etc.)

- Operating Fxperience
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6.0

7.0

8.0

9.0

SYSTEM COST STRUCTURE

- Blades

- Generators and Controls
- Tower

- Site Preparation

0&M

ECONOMIC CONSIDERATIONS
- Effect of Wind Availability
- Effect of Financing Arrangements

Payback Period

®* Rate of Return

® Cost of Fnergyv
—~ Comparison with Conventional Alternatives
* Animal Power

® Diesel Engines

Utility Power

CASE STUDIES
- Water Pumping
=~ Fuel Saver (in parallel with a Diesel Generator)

- Cold Storage Facilities

IMPLEMENTATION ISSUES

- Local Manufacturing Options

Utility Tnterface
- National Energy Savings

- Rural Development Implications
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APPENDIX XI

AID MISSION COMMENTS ON ''AET PROGRAM

This Appendix summarizes the response of nine USAID Missions to the follow-
ing cable message sent through AID asking for feedback on the University
of Florida TAET Program:

"Arthur D. Little, Inc., is presently working on behalf of USAID to
evaluate the effectiveness of the 'Training in Alternative Energy
Technologies' (TAET) course which is given by the Solar Energy Lab-
oratory at the University of Florida.

"If you are in contact with candidates who have been TAET participants
and if you have suggestions which you would like to make that bear on
our evaluation, please send them by return cable, if your schedule
permits.

"Specific questions which the Arthur D. Little, Inc., Review Team
would be interested in having addressed are:

"What contact has the AID Mission had with the participant(s) since
their veturn?

"Does it appear that the TAET course experience is helping the par-
ticipants be more effective - if so, how?

"Does the AID Mission have specific suggestions on how the course
should be modified to better meet USAID objectives?"

The overall consensus is that the Program is good and that it was well re-
ceived by the participants. A number of suggesions were made by the AID
Missions who responded, indic~_ing improvements that can be made in the
TAET Program.

A summary of these suggestions is as follows:

* A wider range of small-scale technologies should be addressed.

" The Program should focus more on appropriate and useful technol-
ogies for widespread rural applications in developing countries.

The Program should use the metric system since it is the cfficially
used system in most developing countries.

The participants can be grouped (in labs, on group projects) by
similar country needs and resources for maximum benefit.

The curriculum should continually develop as experience increases
to best meet developing country needs.

Participants should receive a written copy of all lectures.

The Program can be offered in other "major languages' to reach
more qualified professionals.

The number of seminars should be reduced.
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® More library and laboratory equipment should be made available to
participants.

* There should be less participants per lab session with more time

devoted to lab work.

* Participants should receive a directory of equipment, suppliers,
and prices.

The complete individual mission responses to our cable are briefly summar-
ized below.

Sudan

Although the Mission feels it has not had sufficient contact with the par-
ticipants to evaluate the Program, the Program is widely known in Ministry
of Energy and University circles. Several participants are likely to be
associated with the USAID Village RER Project which is presently in the
design stage. The Mission suggesrs taat given Sudan's needs, the Program
focus on appropriate technology for widespread rural use, since "compara-
tively high" technologies 1like "PV cells and solar collectors" have only

a limited potential presently.

Bangladesh

The Mission comments that the participant: feel the Program is of high
quality and of great value to their work. The Mission feels that the par-
ticipants are not able to fully utilize their training because of limita-
tions of budgets and resources, authority in their positions, and availa-
bility of project designs. The AID Mission is looking to identify appro-
priate project efforts and feels that training specific to one or a small
group ol technologies for suc.. projects is needed. "If the University of
Florida TAET Program is capable of providing this type of training", the
Mission would like details.

Panana

Since the third session was the first one in which Panama participated,
both Panamanian participants were interviewed by the Arthur D. Little
Review Team in Florida. The program has influenced the participants'
positions and work to some extent. The Mission feels that the course con-
cept is good and that the curriculum should continually develop from
sesslion to session to best suit the needs of the developing world. Par-
ticipants should receive a written version of all class lectures. By the
next session, identification of arn existing (or preparation by staff of
an) equipment directory containing suppliers and prices should be accomp -
iished. The Mission suggests AID offer assistance in selecting and re-
viewing guest specakers and field trip visits. The Mission will continue
nominating participants and requests a copy of the Arthur D. Little evalu-
ation report.

Two participants attended the first session, one attended the third ses-
sion. The participants are enthusiastic about their training and have
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been working on solar projects since their return from the Program. The
participant who attended the third session (and was interviewed by the
Arthur D. Little Team) suggested that more library and laboratory facil-
ities be made available to the participants. The supervisor to the first
two participants commented to the Mission that he 1is pleased with the
practical approach to problem-solving learned by the participants which
he attributes to the TAET requiremenc that students actually build experi-
mental units. He also feels more time should be devoted to photovoltaic
applications. The Mission has limited energy involvement, but deduces
from conversations with participants and the supervisor that the TAET
Program is serving a useful purpose in promoting alternative energy tech-
nology, and "the lessons learned will be applied" in Jordan.

Egypt

Mission contacts with two participants elicited the criticism that the
full range of solar technclogies is not adequately covered due to the
Program concentration on "fechnologies reflecting the personal bias of
the Program Director". The Mission suggests course modifications so that
participants can be exposed in a useful way to all the solar technologies
"in which the U.S. has proven expertise'", and would like to be advised of
these revisions.

Rwanda

The Missjon is in frequent contact with all three participants. One is
the Director of the National University's Centre D'Etudes et D'Applica-
tions De L'Energie au Rwanda, the agency which implements AID's renewable
and improved traditional eunergy projects and the other two are rescarchers
there. ©Due to the participants' strong scientific background (physics,
engineering), much of the TAET technical material was found to be "repeti-
tive'" for them, but they have gained new insights into energy technology
which are directly applicable to their work. The participants' trip re-
ports (in VFrench) are available from the Mission.

Bolivia

Due to the present situation in Bolivia, the Mission has had no official
contact with the two participante. The Mission sees the experience gailned
by participants through the TAET Program as extremely beneficial to the
country, demonstrated by the following government actlivities supported

by one of the participants:

* June 5th has been declared Energy Day. A two-day workshop in
preparation for the World Energy Conferenece in Kenya (August 1981)
was held.

One participant has been assigned the task of creatring a national
solar cnergy association which is presently in the organizational
stage.

The Latin American Energy Organization approved financing for cnergy
activities such as experimental biogas digesters and rural mini-
hydroplants.
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The Mission suggests that the TAET Program be cffered "in other major
languages for the benefit of well-qualified scientists who lack profi-
ciency in English", that the metric system be introduced into the Program
since it is the officially used system in most developing countries, and
that Program participants be grouped by similar country needs during sec-
tions pertaining to specialized training.

Sri Lanka

Since Sri Lanka has had only one participant in the most recent sessilon,
the Mission feels it is "too early to comment". However, discussion with
the participant revealed that the TAET Program 1s quite relevant to devel-
oping countries. The Mission syggests that the Program concentrate more
oun small-scale applications of hydropower and wind power.

Tunisia

The two participants are members of the National Energy Commission and
have participated in the energy plan for the Sixth Development Plan. Both
participants were contacted by the Mission upon their return and had the
following comments. They were satisfied with the Program. It provided
knowledge in AET's and the background necessary to develop and evaluate
(mainly solar thermal) systems. Their better understanding of energy
sources ecnables more effective discussion on energy pol.cy issues. They
appreciate the availability of documentation on the Program.

The Mission recommends that the number of seminars be reduced while the
time devoted to laboratory work be increased, that the number of partici-
pants per laboratory session be reduced to produce a more beneficial work-
ing situation. and that increased consideration be given to a broad range
of technologies appropriate to developing countries (particularly since
present emphasis is principally on solar thermal conversion), for example,
biomass and wind power.
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APPENDIX XII

SELECTED COMMENTS FROM DR. ERICH FARBER
ON EVALUATION DRAFT REPORT

® With reference to Table 1 on page 30:

A morec careful examination of the ourriculum and
more reallstio defindition will indicate that gsolar‘energy
ie not as large a portion of the course as indicated.

The general subject matter, and many of the devices such
as heating, orop diying, refrigeration, alr-conditioning,
engines, should be classifled as thermal, and not golar
thermal, since they oan and worc operated with many other
sources such as gas produced by the wood gaolfliers in the
laboratory and wood, and agricultural wate (biomass)
dirsotly.

Such a more fitting definition would change
table IV-1 drastically and gives the course a completely
differcnt ocomplexion from the one prcaented.

With reference to the exposure of participants to commercially avail~
able equipment in the laboratory, page 33:

The recommendation that thg participants should
work on coummerclal eystems also ig actually done. Tha
material 1n disocussed in the olasercom and then the
participants run experiments on gsuch commercial equipment
as:

A. Bolar flat plate collcctors
B. A oommercial solar watoer heating oyntem
C. Photovoltalc pannelo

D. A photovoltalc pump

E. A thermoelectrio cooler

F. A refriberation syatem

G. A Scrvel Absorption refrigeration oystem
H. A Windmill

I. A Zeolite Refrigerator

J. A Vapor Engine

K. A frce piston 8tirling engine

* With reference to the composition of field trips and site visits,
page 34:

Mout of tho oltos visited on tho field tripe hnve
working syotems but n.fow really shocked the participanto
nftcr.}hey had rcad glowing roports about them und then
observed that they actually did not work.
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A few of the working oyotems visited are ligtead:
Alrport (largaet golarly operated bullding in the World)
Marricd Student Housing Apartment Bulldinge
Bank
Low Cost Housing Complex {22 unitg)

Multl Family Dwellings (Apartment Houoces)
Various Resildenoces
Over ) doz. differcnt systems o crating at UB30
Industrial Bystem (Jacksonville
Medical/Den.al Complex
Energy from Municipal Refuse Plant (NAS)
Large 8olar Cooking Byastem
Photovoltale Residenoces (Florida, Arlzona, differcnt becauge
of climate)
Solar Teot Facility (FBEC)
Peanut drying systsm
Microwave vaocuwsn crop dryger
Fuel Alcohol Distillation plant
Commercial Bldg (Solar & Wind)
Large Bilagas Plant
Innovative Waote Water Troeatmont Syostem
3olar Alr Conditioning Sy: -ma
Water Hyacinth Treatment, .Lomaso project.
Woody Bilomass Plantation
and others
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MEMBERSHIP OF ARTHUR D. LITTLE
EVALUATION TEAM

Dr. W. Peter Teagan Solar energy engineering specialist,
Arthur D. Little, Inc.

Dr. Arnold K. Weinsteiln Dean and Vice President
Arthur D. Little Management Education
Institute
Dr. William A. W. Krebs Vice President - Economic Development

Arthur D. Little, Inc.
(Project Director)
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