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Project Authorization

(Amendment 1)
Name of Entity: Central American Research Institute
for Industry
Name of Project: Fuelwood & Alternmative FEnergy
Sources
Number of Project: 596-0089

Pursuant to Section 103 of the Foreign Assistance Act of 1961, as amended,
the Fuelwood and Alternative Fnergy Sources Project for ROCAP was
authorized on September 27, 1979. That authorization is hereby amended as
follows:

Section 1 is hereby amended to reflect the addition of $1,300,000 of grant
funds and to extend the period of time needed to carry out the project,

The new amo_tmt and time should state:

... involving planned obligations of not to exceed $8,800,000 over a
seven-year pericd from date of authorization...”

Section c. "OCovenants" is hereby amended to add the following:

(6) ICAITI shall covenant to submit to AID not later than May 1, 1985, in
form and substance satisfactory tc AID, a supplemental implementation plan
ocovering the increased dissemination effort to be carried out during the
period from July 1, 1985 to June 30, 1986.

The authorization cited above remains in force except as hereby anended.

Am.év_._

John R. Eyre

Acting Directo

Regional Office of
Central American Programs
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I. PROJECT AMENDMENT SUMMARY g

A, Recommendat ions

The Project Committee recommends that the Acting ROCAP Director
approve this anendment to the Project Paper and authorization which will
extend the Project Assistance Completion Date through June 30, 1986 and
increase total life of project fundirng from $7.5 million to $ 8.8 million.

The justification for the e:xtension, detailed in this PP Amendment, is based
on an evaluation of the Central American Research Institute for Industry
(ICAITI) component of the project which shows a need for ICAITI to carry out a
more substantial disseminsticn efifort than was originally contemplated with
particular emphasis on taking advantage of ICAITI's institutional capabilities
to assist small and medium sized industries and commercial farms with energy
technologics dovelopod under the project.

B, Brokqrourd

The Muelvwocd and Al ternative Fnergy Sources Project supports a
regional effort within Contral Arerica and Panama to test fast growing tree
species and develop alternative production methods for their use as fuel, and
test, demcnstrate and disseminate improved renewable enerqgy technologies for
use in rural homes ard communities and by small and mediun industry. Project
implementation has been split batween two regional institutions, with the
Tropical Agriculture Research and Training Center (CATIE) responsible for
efforts related to fuelwood production and ICAITI responsible for the
development aixi promoticn of efficient alternative energy technologies.
Froject agreements were sigped with both institutions, and the original LOP
budget was divided with § 4,260,350 guing to CATIE and $3,239,650 to ICAITI.

The original Project Agreement for the ICAITI component, signed on
September 27, 1979, calls for ICAITI to carry out design and testing
activities on specific technologies w«hich fall into three general technical
categuries: combustion engineering, biogas and solar energy. The combustion
technologies have included sub-technologies on domestic fuelwood stoves,
industrial kilns and ovens, ard charccal kilns; biogas includes domestic, farm
and irdustrial digestor systeoas; and solar encergy includes multi-purpose
passive solur driers, hot waber systems, salt and crude sugar evaporators.

ctivities focused on developing or adapting specific
technolayion bo o covdivions, testing Jdesigns and carrying out
demcnstraticn activities with national counterpart institutions. These
efforte were spread aoross all three technical categories although most
emphasis went initially to conbustion engineering. Within each cateogry,
specific technolcgies have yven developed which have proven considerakle
~otential fon providing alizrnative onergy sonrces or minimizing fuelwood
consupiion (e.g.. Loy sieowes, bakery ovens, brick kilns, lime kilns,
bicgas digestovs, solay dri oo, oid solar hot water systems). To date, ICAITI
has exccoded the nunber of Joaonstration units specified in the Project Paper
for each of thz technolosies and has provided related training for over 3,000
individuals thro vt Central Anerica and Panama.

Imtital ¢
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generation and lighting. Solar applications for low cost dryers for grains,
spices, shrimp, fish, tropical fraits, forrage, cacao, salt, kilns for lumber
and woad products and solar water systems for preheating water for industrial
or domestic uses. Improved combustion applications for bakery ovens, kilns
for bricks, lime, charceal, roofing and floor tiles, “panela", and salt
cookers, and commercial production and fabrication of domestic stoves and
component parts.

TCAI'TT has developsd the institutional capability of carrying out a
much more extensive dissemination effort. Technical publications and
promotional materials for nost of the specific technologies have been
developad. Yormits and instructional materials for workshops and seminars
have been inproved Lrd the collaborative arrangements to carry out these
activities as well as pronotional visits to demonstration projects and
comnercial apntications have been worked out with both public and private
sector institutions in the countries. 1In short, all of the elements are now
in place where a nolost extension of the project can have a relatively high
impact and payoff.

D. Nature of the Proposed Extension and Cost

The PP amendment proposes to extend the PACD of the project from
December 31, 1984 to June 30, 1986. ‘The estimated cost of the extension is
$1.3 million. The focus of the project during the extension will be almost
entirely on i more massive dissemination and extension etfort. The project
will alsc focus this offort much more heavily on working with the private
sector in the commercial applicoations of the technologies involved.

The project extension will be very output orieited within the above
framework ard will emphasize training (seminars, short courses, and workshops)
site visits, dissemination of technical publications, and technical assistance
for specific commercial applications of the technologies. The major outputs

are summarized as fol lows:

== Regional and Wationnl Seminars: 8 semipars (three or four days each)
involving 2 total of a'nuc 400 participants.

== Short Courses: 70 short courses (one day each) involving a total of about
1,300 participants.

—= Workshops: 21 workshops (one week each) involving a total of about 500
participants.

-= Visits to Project Sites: 200 promoticnal visits to project demonstration
sites for about 500 srali tmsiness owners and entrepreneurs.

—= Information Disseminatior: Distribution of 20,000 promotional brochures
on the taclmolegies, and 5,000 fechnical manuals on construction and
oparation,
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- Technical Assistance for Commercial Applications: Technology designs
and/or direct technical assistance for 500 site specific applications of
the sub-tectnologies for commercial applications and response to all
technical inquiries received as result of other efforts.

In summary, the outreach effort under the extension would result in about
3,200 indivicuals being trained directly, the dissemination of about 30,000
technical punlicaticns, and in the provision of direct technical assistance to
=t least 500 cammercial applications.

Tn a3t o the atove, TCAITI will assist counterpart Institutions
fivdeh 1) desvnstration projects which have been initiated and start and
c¢ olete can sddicional b demonstration projects, emphasizing those types of
P ovjects which show the greatest ommercial promises.

. 4Sg@ﬂgyszinancial Plan

W1y ITEM AMOUNT ICAITI  HOST

(000) COUNTRY

Long-tenr personnel 440 104

Short—-term personnel 210

Travel and perdien 120

Publications & promotion 69

Seminars & training 46 10

New application experimentation/demonstration 80

Dissemination support 132

Other costs 30 16 170

Overhead (80 percent of long-term personnel) 352

Contingercy (4.7 percent) 71

(2) TOTAL 1,550 120 i

(3) MINUS ESTIMATED PIPELINE 12/31/34 250

(4) FUNDS REQUIRED FOR EXTENSION 1,300 120 180

(5) TOTAL COST OF EXTENSION 1,600

F. Summary Findings

The ROCAP Project Coumittee has reviewed all aspects of the prupr ..
extension and finds that it is technically, financially, socially and
economically sound and consistant with those objectives set forth in the WAD
CDSS strategy and AID/W policy guidance. As this is a PP amendment, mu:h of
the material and analysis included in the original PP remains valid. The PU
amendment, therefore, focuses on a description of the specific technolcegie: to
be promoted in connection with the project's increased emphasis on
dissemination and on a detailed implemertation plan and financial analysic for
the period of the extension. An updated and comprehensive institutional
analysis of ICAITI was prepared for ROCAP by Coopers & Lybrand and is
availaple in LAC/DR. Annex I is an updated technical analysis for the project
and is based on the evaluation carriad out in the fall of 1984 by Carl
Duisberg, Regional Energy Advisor, USAID/Ecuador. This evaluation is also

available in LAC/DR.
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The basic objectives stated in the Project Paper were: (1) to procure and
produce technologies for testing and demonstration which promise to either
increase the efficiency with which wood is used as a fuel or to use renewable
substitute fuels, and (2) to establish or strengthen relationships with
natonal and international public and private organizations which possess the
potential to disseminate energy efficient technologies.

The Project Paper did not call for ICAITI to carry out basic research in
technology develorment but rather to evaluate, adapt and transfer existing
cechnoloyies in use in Central America or outside the region. ICAITI was
given responsibility to review existing technologies, modify them for regional
applications, and develop ard promote new approaches to meet immediate
short-term needs with renewable energy sources, as appropriate.

2. Evaluation Highlights

Yroject related in-country work has been performed in close coordination
with national institutions through ICAITI's national project coordinators
(delegates). The ICAITI delegates and the technology teams for combustion,
biogas and solar energy have been responsible for site selection and
construction, testing, demonstrations, and dissemination activities. They
work with national counterparts, national energy and technology institutes,
PVOs, private industry, cooperatives and domestic users. ICAITI has worked
with 71 institutions in the countries in carrying out the project. The number
of institutions which have been involved in combustion activities is 33,
biogas 24, and solar 38. While obviously these institutions vary in quality
and impact, ICAITI is working effectively with most of them and providing the
technical backstopping services which they require.

A wide variety of specific technologies have been adapted or developed and
tested throughout Central America and Panama. While some efforts and
technologies were found to have limited potential because of technical
con~traints, lack of acceptability or economic factors, most have been widely
promoted and accepted.

The specific technologies that have been adapted or developed during the
five~year project, including modifications and additions to the Project Paper
designated activities which were required to better respond to counterpart and
private sector needs, are the following:



1. Conventional Fuelwcod Domestic Stoves Combustion
2. Conventional Fuelwood Institutional Stoves Combust ion
3. Ceramic Stoves Combustion
4. Sawdust Burning Stoves Combustion
5. Bakery Ovens - Combustion
6. Brick Kilns Combustion
7. Lime Kilns Combustion
8. Salt Cookers Combust. »n
9. Crude Sugar "Panela" Cookers Combustion
10. Charcoal Kilns Combusticn
11. Gasitiers Combustion
12. Conventional Continuous

Biogas Digestors Biogas
13. Low-cost Biogas Digestors Biogas
14. Packed Bed Digestors Biogas
15. Dry Digestors (Batch) Biogas
16. Solar Hot Water Systems Solar Energy
17. Solar Fuelwood Driers Solar Energy
18. Multi-Purpose Driers for Food

Specific Technology

General Classification

Products Solar Eaergy (1)

19. Lumber Kilns Solar Energy (1)
20. Solar Salt Producers Solar Energy

Of the above technologies, the following three have been dropped from the
program:

- Solar fuelwcod driers - technically promising, but little or no market for
this techrnology in Central America.

(1) Includes combirat on of solar energy with combustion or biogas
technolojies.
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~  Sawdust-burning stoves - not considered appropriate for the types of foods
presently cooked in Central America.

- fGasifiers - present level of technology may be too camplex for rural
Central America.

Df the remaining 17 technologies, 11 are currently in the dissemination
ohase, Th= tollowiiiy .ix are relatively new, but will be ready for
dissemination in eacly 1985:

- Jeramc stoves

- Liw2 Kiln

- Pay,ia ccoker

- Packed bed biogyas digestor
- Dry biogas digestor

- Solar lumber kiln

ICAITI's dissemination efforts have increased over the past two years for
the above specific technologies. These efforts irclude technical publications
and training activicies. The publications inwvolve informative pamphlets,
technical reports, and construction ard operation manuals. The publications
are of very high quality, but their preparation has often lagged behind
planned output. Technical publications on the most recent technologies are
still being develope:l. Training activities include national seminars,
workshops, short covrses, and visits to demonstration sites. ICAITI is
becoming increasingly s:illed in pwesenting these types of training events
collaboration with its raciona! counterparts. To date, ICALTI has uistriii -
over 39,000 technical publications and has trained over 3,000 participants.

In summary, ICAITiI is working effectively with a wide variety of naticnal
counterparts in both the public and private sactors, ICAITI has adapted a
sionificant number of specific technologies which have been proven to be
appropriate, accepted, and which have applications, for both saving energy and
increasing productivity. In quantitative terms, the number of demonstration
and dissemination e€iforts specified in the PP have been met or exceeded.

There is now a strong demand for ICAITI's services on the part of national
counterpart institutions and from industries and commercial firms and farms in
the private sector. Many of the specific technologies show important
commercial applications which can be reinforced by a more massive
dissemination effort involving practical training, more intensive use of
demanstration projects, and greater distribution of technical publication:.
Comnercial applications are in our judgement, the best way to assure tlat the
technologies will have a self-sustaining and significant impact on the
development of the region.

The seventeen specific technologies have been grouped according to high,
medium and lower priority by ICAITI and ROCAP according to judgements on their
potential for commercial applications over the short and medium term and their
potential impact on development and energy savings by country . The specifac
technologies were ranked as follows:



High Priority (6)

Bakery ovens (all countries), multi-purpose solar driers (all countries),
lumber driers (all countries), ceramic stoves (all countries), solar salt
producers (Guatemala, Honduras), charcoal kilns (Costa Rica, Honduras).

Medium Priority (7)

Conventional biogas digestors (all countries), dry biogas digestors (all
countries), low-cost biogas digestors (all countries), conventional domestic
stoves (all countries), institutional stoves (all countries, lime kiln
(Guatemala, lionduras), panela cookers (Panama).

Lower Priority {(4)

Solar hot water systems (Guatcanla, Honduras, Costa Rica), packed-bed
digestor (all countrie: ), brick kilns (Guatemala, Honduras, El Salvalor), salt
cooker (Honduras). :

B. Specific Technologics Appropriate for Commercial
Applications

This section of the PP Amendment briefly discusses the seventeen
specific technologies referred to in the previous section which are in the
dissemination stage (ten) or are ready for dissemination. It includes (a) a
brief description of the techoology, (b) potential commercial applications,
(c) economic analysis and pavback, (4) status of demonstration projects, and
(e) status of the dissemination effort and related technical publications.
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i. BAKERY OVEN (High Priority All Countries)

a. Description of the Specific Technology

ICAITI has designed a bakery ¢ven whose primary objective is to
obtain a highor energy yield fram the fuelwood. The design is also easy to
crerate and relativaly inexpensive and simple to construct. The interior part
>f th2 oven is divided into 4 sections - 3 grills for the bread trays and one
for the fuelwar-l.

b, Potential Commercial Applications

The potential for the bakery oven is substantial due to the
v .ortance ¢f brexzd in the daily diet. Mcst bakeries in the Central American
“yion use firewxxd and tims have a potential interest in this technology.

c¢. Fconomic Analysis and Payback Period

The initial investment is about $700. While the payback period
depends on the daily production, in almost any bakery it is less than 12
months. The oven designed by ICAITI is very fuel-efficient when compared to
the traditional model, saving up to 503 of the wood normally used.

d. Status of Demonstration

A demonstration unit was built at the Instituto Técnico de
Capacitacién y Productividad (INTECAP) in Guatemala. This unit is being run
entirely by INTECAP ¢nd is on a regular basis used in bakery classes. Other
demonstration units in Central Puerica have been built in El1 Salvador,
Honduras, Costa Rica, and Panara. Two additional demonstration units av«
under construction in Costa Rica.

e. Status of the Dissemination Effort and Related Technical Publications

Initial short courses and conferences have been given throughout the
region. A brochure and a construction and operation manual have been
published and are being distributed. A manual is also being prepared on a
continuous use bakery oven design.
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2. MULTI-PURPOSE SOLAR DRIERS FOR FOOD PRODUCTS (High Priority All Countries)

a. Description of the Specific Technoloay

ICAITI has designed a low-cost "tent"-type solar drier suitable for
small scale drying of grains and two designs of tray-type multi-purpose driers
for small and medium scale dryimg of feood products.

b. Potential Commercial Applications

The "tent" type drier is suitable for use on small farms for the
drying of grains, e.g. corn, wheat, rice, sorgum, etc. and for drying of
livestock forage. ‘The tvwo tray type driers are suitable for use on commercial
farms and for small and medium scale industrial use for the drying of fish,
shellfish, seeds, fruits, nuts, spices, and other food products.

. Economic Analysis and Payback Pericd

In the case of grains, the economic analysis of various types of solar
driers show a low benefit/cost ratio when used only during harvest-time.
Thus, it is desirable to operate the drier during most of the year, using it
also for fruits or vegetables. In the case of fruits, fish and other
agricultural products (cacao, plantain, pepper, onion, garlic, etc.), the
benefit/cost ratio is much highar and depending on the driers' size and tte
specific use given to it, the payback period is between one and two years.

d. Status of Deronstraticon Projects

The demonstration phase started in 1984 and ICAITI now has fish drying
demonstrations in operation in Guatemala, El Salvador and a third under
construction in Costa Rica. Fruit drying also using the tray type drier is
being demonstrated in El Salvador, while the "tent" type drier is being used
for grain drying demcnstraticns in Guatemala and Honduras.

e. Status of the Dissemination Effort and Related Technical Publications

National solar drier seminars followed by practical drier construction
workshops have been given in Guatemala, Honduras, El Salvador and Costa Rica.
The driers constructed in the workshops are being used locally by counterpart
institutions and the Peace Corps for cammercial purposes as well as for
continued demonstraticns. ICAITI is well advanced in preparing the manual:
“Solar Drying of Grain and Foods" which will be printed and distributed in
the second quarter of 1985.



-12 -
3. SOLAR LUMBER KIIN (High Priority all countries)

a. Description of the Specific Technology

ICAITI has designed and installed an experimental demonstration unit
at. & door factory in Coatepeque, Guatemala. This unit has a drying capacity
£ 1,500 board feet per batch and can be used as a tinishing drier. Assuming
<t the dryinyg preuess begins with lumber that has 25% humidity content, this
s lowered to 8-10% in 4 or 5 days. The unit consumes 1 kW/h for ventilation,
A cperate 89 wars por day, and is easy to construct and operate.

h. Poteniial Cumercial Apolication

Interest has already been expressed by industries in Guatemala,
. luras and Josta Rica. The investment necessary for these systems is in the
~.'er of 10 wo 5% of the cost of conventional systems with equivalent volume
arxl productivity.  Even though they are a bit slower in completing the drying
proc..ss, the construction, operation and maintenance costs are much lower
which makes the systems feasible for medium-sized industries such as wood-toy,
furniture, door, boat factories, etc.

C. Economic Analysis and Payback Period

A 1,500 board feet drier prototype has a total cost of about $1,700.
The cammercial cost of conventional drying is $0.05/board foot while the cost
of solar drying is $0.01. Drying a batch of 1,500 board feet using the
conventional method costs $75 compared to $15 to dry the same amount using the
solar system. The payback period for a solar wood drier is about 4 to 6
months.

d. Status of Demonstration Projects

In Guatemala, requests have been received by ICAITI to desian and provide
technical assistance for another solar lumber drier at the door factory where
the demonstration unit was installed. Interest has also been shown by a wood
toy export company in Guatemala City. Requests to build solar lumber driers
have also been received from a furniture industry in Honduras and a company
building sailboats for export in Costa Rica. ICAITI will provide only
technical assistance for these projects, but agreements will be made with tho
firms so that they can be used for demonstration and dissemination purposes.

e. Status of the Dissemination Effort and Related Technical Publications

A brochure describing the technology has been prepared and will be
published in the first quarter of 1985. Enough technical information is
available so as to prepare brochures/manuals and to give short courses on the
construction and operation of solar lumber driers.
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4. DOMESTIC CERAMIC STOVES (all countries)

a. Description of the Specific Technolegy

Research concerning the efficient fuslwood stoves has led ICAITI to

the development cf a new pre-fabricaicd ceramic stove.

b. Potential Commercial Ioplicat:osns

This technology has distinct advanteges especially in areas where
materials to construct the traditional clay and sand stoves are very scarce or
where potential bwnetviciaries do not hhve sufficient time or skill to
construct their cim stcves. This inclides suburban areas for existing houses
and new housing projecits arnu-? il s major Central American cities. The
technology enables small cerawic in eoobh country to be trained to make the
component parts, thus crens ;25 or additional product lines.

c. Econcmic Apalva

“aclk Do iexd

The estimated coots of the stove component parts not including
installation labor, ranges Lvem Q2 to (19 depending on the number of burners
on the stove. If the stove reaches o 208 savings on fuel consumed, as is
expected, ard keeping in mind thnv the average Central American family spends
about $CA 10 per mwonth on firew -+l 11 =iove has a payback of 4 or 5 months.

d. Status of Demonstiniion Froijoe

Seven prototyps demonctcaticn units are being field tested near
Guatemala City and th2 ceramic stove 13 good operational characteristics.

e. Gtatus of the Digssemination F¥ort and Related Technical Publications

Once the results of thiz pilet program are assessed, similar
demonstration activities will bz carrind cut in the remaining Central American
countries. A manual for coastruction acd opsration is being prepared. It is
expected that the major users will e Jow-income housing projects and PVO
disseminators.
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5. SCOLAR SALT PRODUCERS (High priority for Guatemala and Honduras)

a. Description of the Specific Technology

The Fuelwood and Alternative Energy Sources Project has developed and
adapted the utilization of black surfaces (cement bricks and plastic
imaterials) to increase the speed at which salt (sodium chloride) crystallizes.

b. Potential Commercial Applications

The use of black plastic materials in salt crystallizers has been
enthusiastically accepted, especially by small and medium producers. This
aceptanc2 is due to its easy installation, low cost, and higher production
per square meter of installed capacity. The use of black cement tiles is used
1 wnly by larger installations.

<. Fcconomic Analysis and Payback Period

The payback period using the black plastic is 6 months, which in terms of
any given season is equivalent to two months work. For black cement bricks,
the payback period is 9 months or, in terms of a given season, approximately
three months.

d. Status of Demonstration Projects

In Guatemala, this technology has demonstration units in the Pacific
Coast, especially in the area of Escuintla. In Honduras,, a solar/cooked salt
demonstration unit has been installed recently in cooperation with the Program
for Rural Technology of the Industrial Development Center (PTR/CDI).

e. Status of the Dissemiration Effort and Related Technical Publicat& r

Dissemination has been carried out in Sipacate, Puerto Quetzal, and
Tahuesco, Guatemala where 35 salt producers are now using the new technology.
In San Lorenzo, Honduras dissemination has interested 30 producers. Work is
planned in Costa Rica and Panama.

Due to the educational levels of the average salt producer, only graphic
descriptive brochures and plans will be published and used with hands-on,
on-site workshops at the above mentioned salt production sites.
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6. CHARCOAL KIIN (High priority Costa Rica and Horduras)

a. Deccription of the Spacific Techrnlogy

Two types of charcozl lilns have been developed by ICAITI:

= A hatch bechive type kiln (Prazilian design) with 43 m3 fuelwood
capacity, capable of producing 6 mebric tons of charcoal and 0.6 m3 of
pyrolitic liquids por poaih.

-

of producirg 2.7 wetric tons of charcoal and 3.4 m3 of pyrolitic liquids per
month.

— A batch metallic transportable kiln, with 5 m3 capacity, capable

b.  Potencial Commorcicl Applications

The Lilns are desigocd for uze in energy/wood farms or forests where
regular thinning of trea=s talise place.  The bechive kiln is capable of
producing 70 metric tons of charconl cod 3 md of pyrolitic liquids per year.
The metallic transiortable kiin is ca;able of producing 32 metric tons of
charcoal and 41 m3 of pyrolitic Jiquids por year.

The charcoul is beirg sold lecally for domestic and commercial fuel
purposes and tha pyrolisis lignid hns had vide acceptance for preservation
treatment of woxxd.

There is an strorg cernmnd for oharccal for exportation that has stimulated
the proliferaticn of charcesl kilns in Costa Rica associated both with forest
management activities ard the development of new commercial activities by
rural ccoperatives. iocluras is also o large potential exporter of charcoal.

c. Economic Analysis arni Payback Pariod

- Beehive bype kiln

The investment socuived is: Us$ 3,500

The overall costs, excluding depreciation ares: Us$ 10,472/year
Sales income: 13,725/year
Cash flow is: 3,253/year
Paybaclk poricd: 3,500/3,253 = 1.08 years = 13 months

- Metallic Kiin 13 months

Investment recuired Us$ 2,800

Overall costs exc. depreciaticn 9,250/year
Sales incom: 16,328/year
Cash Flew 7,078/year

Payback rxvied 2,800/7078 = 0.4 years = 4.8 months
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d. Status of Demonstration Projects

The beehive kiln entered into the demonstration phase at the end of
1983, and ICAIT now has two units operational in Costa Rica. The metallic
kiln was put into operation at the end of 1984. ICAITI plans to construct a
demonstraticn unit in Honduras during the second quarter of 1985,

e. Status of the Dissemination Effort and Related Technical Publications

The chirco:l seminar was carried out in Costa Rica for potential
chosce i pradeeers, and was attended by 25 small business participants. The
garinar Ooiwed a visit to the demonstration unit.

A construrtion/operation manual for the beehive type kiln has been
) wwlished anc widely distributed in Costa Rica, and to a lesser extent, in the
«er Caeral American countries. Numerous consultations have been held by
ICAI™I srith charcoal producers in Costa Rica and Guatemala.

In Costa Rica several beehive kilns have been constructed as a consequence
of the ICAITI demonstration unit. In Guatemala there is one charcoal project
being initiated to produce charcoal under ICAITI's technical assistance. A
consktruction/operation manual for the metallic kiln is under develcpment.
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#, LOW COST BIOGAS DIGESTORS (Medium priority all countries)

a. Description of the Specific Technology

This dige..tor has the sane production characteristics as the continuous
ccnventicnal type. It is built using techniques which allow savings in
constructice m.terials «and labor costs. The digestor's walls and floors are
nuilt witlout reinfccament and the roof uses only chicken wire to reinforce

@ coner te.

b, Joteacial Commercial Applications

This . w-cos: digestor (3-9 m3) is an appropriate alternative in those
¢ - 23 whare ¢~ nomic resources are scarce and few animals are available or
:re the m:.1ane gas demand is low. A unit of this size will more than amply

zetl U the energy needs of the avarage family. Commercial application are
therefcre limited to small farms users.

c. Economic Analysis and Payback Period

Assuming a minimal gas production of 0.33 m3 gas/m3 digestor, and based on
the different economic analysis done on digestors of different types and
sizes, a rate of return of between 45 and 50% was obtained. The maintenance
costs range between 8-11% of the total cost. The payback period averages less
than two years.

d. Status of Demonstration Projects

The dissemination plase was begun late in 1983. Two demonstration units
were built ard a construction and operations manual was published. So fzi.
eight plants have been built in Guatemala, and one in Costa Rica, with two
additional units under construction in each of these countries.

e. Status of the Dissemination Effort and Related Technical Publications

This technology has been widely discussed in seminars and short courses
that have been held throughout the Central American region. Construction,
operational and maintenance manuals have been distributed during the last year.
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9. DRY DIGESTORS (BATCH) (Medium priority all countries)

a. Description cf the Specific Technology

The abundance of different organric wastes such as coffee pulp, vegetable
wastes, wood sawdust, etc., which normally become environmental problems,
provided the idea to develop digestors capable of breaking down these and
similar wastes. The dry digestors are concrete receptacles with plastic
covers or plastic bags. The wastes are Jeposited and mixed with substrates
that improve the c rbon-nitrcgen relaticnship, pH, and contain enough
bacterias to initiate tne fermentation process. The gas production depends on

the materials tsed and coan last from 3 to 5 months per batch.

b. DPotential Commercial Applications

1t is expected that these digestors will be accepted by industries and
commercial farms as the materials used are a source of bad odors, insect
breeding places, and lose their fertilizer value when exposed to the
elements. All of these problems can bz eliminated when using a digestor, and,
the gas prcduced can be used as an engrgy source.

c. Tcononic Analysis and Payback Pericd

Data for this type of analysis will be cbtained from a digestor that is
currently uvnder censtruction in Costa Rica for processing of banana and
plantain wastes.,

d. Status of Demonstration Projects

To date, this type of digestor has only been laboratory tested in 55
gallon kharrels. The preliminary data obtained have resulted in the
construction of a 20 m3 digestor in Custa Rica which will be operating in
early 1935, using banana washcs.

e. Status of Dissemination Effort and Related Technical Publications

Results obtained from the 55 gallon digestors operating with different
types of wastes will ke published shortly, as will results from the 20 m3
digestor that will cperate with banana wastes. Dissemination will commence
when sufficient economic data becomes available.
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10. DOMESTIC WOODSTOVES

a. Description of the Specific Technology

These domestic woodstoves are improved stoves designed to substitute
resent primiuive cocking techniques in Central Ame.ica. After field testing
16 different mcdels from throughout the world, two designs are being
ilsseminated - the C'mla and the Lorena stoves. Both stoves have chimneys to
liminate smoxe and both reduce fuel consumption by 15-40%. These stoves are
surrently eing disseminated by 60 national institutions and PVOs in Central
merica.  Naticual cammitcees to coordinate dissemination activities are
stablished tn Guat-unala and El Salvador.

b. Frotentieal Commeccial Applications

The only potential cormercial application is the training of professional
LoV Filders who can carry out this activity as small business enterprises.

¢. lEconomic Analysis and Payback Period

Institutionally disseminated stoves are usually partially
subsidized. Stoves built on a commercial basis currently average Q25 per
unit. A typical cammercial builder nets aprroximately Q100 per month.
Fuelwood savings by owner result in a payback period of about 4 months.

d. Status of Demonstration Units

All ICAITI demonstration units (450 in Central America) have been
turned over to counterparts. No further demonstrations are planned by ICAITI.

e. Dissemination diforts and Related Technical Publications

Massive dissemination of stoves by extension personnel will be the
responsibility of national institutions and PVO groups. ICAITI has already
trained 400 extensionists in the region. ICAITI still plans to backstop Peace
Corps training projects for individuals who will construct stoves on a
commercial basis (small business enterprises). This latter effort is already
under way in Guatemala and will be replicated in Costa Rica and Honduras.
ICAITI has to this date distributed 3,811 construction and operations manuals.
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11. INSTITUTIONAL~SIZE WOODSTOVE (Medium priority all countries)

a. Description of the Specific Tecnhnology

ICAITI has designed a low-cost institutional size woodstove which can be
used in restaurants, schools, and other operations where food must be cooked
in large containers.

b. Potential Commercial Applications

The institutional type stove can ba used where large amounts of food must
be cooked using fuelwood. These stoves can handle containers with capacities
up to 80 and 100 liters for the preparation of food for school children, field
workers, or in hospitals, refugee camps or medium-sized restaurants.

c. Economic Analysis and Payback Period

The total cost for the institutional-size stove is $91.00. Comparing the
cost of operation of a fuelwood stove with propane gas, the savings using
fueiwood is $0.45/day which gives a payback period of seven months, when the
stove is used once a day. If used three times a day, the initial investment
on the stove is paid back in about two months. Propane gas also requires a
higher investment for the burner and storage tank. In many rural communities,
the availability of propane gyas is not reliable.

d. Status of Demonstration Units

The demonstration phase for this technology began in 1984 with ICAITI
providing technical assistance in the construction and operation to schools,
medium-sized restaurants, cooperatives, refugee camps and government agencies
in Guatemala and Costa Rica.

e. Status of the Dissemination Effort and Related Technical Publications

To date, demonstrations on these stoves' construction and operation have
been given in Guatemala to the technical personnel of FYDEP (Emoresa de
Fomento y Desarrollo de El Peten - & national development agency) and to
health technicians from the National Hospital of Jutiapa. A construction and
operations manual has been published and distributed in Central America and
Panama.
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12, LIME KIIN (Medium priority Guatemala and Honduras)

&. Description of the Specific Technology

Rurz1 lime productinon is carried out in wood burning kilns of various
types in which the limestone is cooked at extremely high temperatures. ICAITI
has designe: - 1 impiroved %iln to carry out this process more efficiently. The
Josion modiiies thy traditional operational system of the region by going fram
hath systewms to » continuous production one. The kiln is a vertical type
unit vhizn allcvs the flow of limestone from the upper to the lower part of
Cheysaome . Tre oat rises: from the lateral burners to the upper part of the
oven.  ihe simestor 2 is cooked while flowing against the air current. The
acsignallows for the daily loading to be done in the upper part of the oven
w. 1le the unicading is done at the lower end.

b. Potuitial Commercial Applications

Line is used in the production of cement and in other industries in
the regior, thus a great demand for it prevails. The improved kilns were
designed mainly for the small and medium sized lime producers. The new design
can also be adapted for larger-scale operations. Besides burning fuelwood the
kiln can be adapted to burn coffee wastes, sawdust and sugar cane bagasse.

c. Econamic Analysis and Payback Period

The construction of this kiln requires an investment in materials and
in skilled lakor. The experimental and demonstration unit which was built by
ICAITI in San José Poaquil, Chimaltenango, Guatemala has the following costs:

Materials $2,100.00
Labor 5,170.00
TOTAL COST $7,270.00

According to available data, the payback period 1s approximately 8-9
months.

d. Status of Demonstration Projects

The construction of additional kiln depends on the results of the
field tests presently being carried out.

e. Status of the Dissemination Effort and Related Technical Publications

Dissemination efforts and publication of a construction and
operations manual will be undertaken as soon as results from the experimental
unit are completed.
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13. CRUDE SUGAR "PANELA" COOKER (Medium priori*y Panama)

a. Description of the Specific Technology

ICAITI designed a special cooker to be used to evaporate wuter from
sugar cane juice to obtain crude sugar. It has two large burners and is
supported by a firebox. This cocker uses the sugarcane bagasse as fuel which
replaces fuelwood.

b. Potential Commercial Applications

This cooker is very appropriate to increase crude sugar production
and reduces fuelwood consumption. In countries such as Panama, where very
primitive methods are still used in the process and where fuelwood consumption
must be reduced, the panela cooker appears to be very appropriate.

c. Economic Analysis and Payback Period

The initial prototype required an initial investment of Us$1,200.
Data to determine costs and returns on investment are being developed.

d. Status of Demonstration Projects

The demonstration phase of this technology began late in 1984 with
the construction, operation and evaluation, by ICAITI, of a unit in Panama.

e. Status of the Dissemination Effort and related Technical Publications

To date this design has been used only in La Pintada, Penonomé,
Province of Coclé, in Panama, but there is interest on the part of government
institutions and development agencies to build other units elsewhere in the
country as the prototype is tested and sufficient data is developed, a
disseminai:ion program will be developed for specific "panela" areas, mostly in
Panama.
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14. SOLAR HOT WATER SYSTEMS (lLoower priority all countries)

a. Description of the Specific Technology

ICAITI has designed and tested eighteen different solar water heater
models and selected three prototypes as the most viable., The models selected
by ICAITI are: dynamic open system with a buffered tank, hot box system a~d
plastic poliduct coil system. The dynamic open system used in institutions
v1,000 to 1,200 gallons per day). The hot box system was designed for homes
and other installations where there is no additional energy source (a 50
gallon passive system). The plastic coil system was designed mainly to heat
swimming pools and to preheat water for industrial use due to its low cost per
fecot of construction and because of its easy installation.

b. Potential Commercial Applications

The solar hot water systems have been accepted in most of the Central
American regions, and entrepreneurs trained by the Project are now involved in
the construction and sale of these systems. In essence, the technology is now
considered totally transferred to the private sector which is now providing
the services as private endeavors. The models can be adapted to existing
heating systems in hotels, hospitals, clinics, cafeterias, laundromats, dry
cleaning operations and can be modified so as to heat the water to much higher
temperatures and used in tanneries, canning factories, bottling installations,
etc.

c. Economic Analysis and Payback Period

The costs investment involved are as follows:

Dynamic Open System $12-16/gallon (installed)
Hot Box $6-7/gallon (installed)
Plastic Coil $0.05/gallon (installed)

The payback period is on the order of 2 to 3 years for the active system:s
and 2 years for the passive systems.

d. Status of Demonstration Projects

There are institutional demonstration units operating in Guatemala,
Honduras, El Salvador, and Costa Rica.

e. Status of the Dissemination Effort and Related Technical Publications

Twelve theoretical seminars and six short workshops have been given
where the solar hot water prototypes have been built. Two manuals covering
the construction of flat collectors and on the design and installation of the
systems will be published and distributed in early 1985.
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15. PACKED-BED DIGESTORS (Lower priority all countries)

a. Description of the Specific Technology

This laboratory-tested technology is now being field tested. These
high-productivity digestors differ from the conventional digestors in that
they are partially filled with packing materials to which the bacteria
adhere. This, in turn, results in a greater bacteria population per cubic
meter and a higher rate of fermentation.

b. Potential Commercial Applications

These digestors are highly stable, able to absorb changes in the
composition of materials fed, and of high dilution, thus they are ideal to
process wastes such as sewer waters from hospitals, schools, industries, etc.
The effluent has a low-contamination effect.

c. Economic Analysis and Payback Period

Being that these are relatively small digestors when compared to their gas
production and that the packing material which is used to retain the bacteria
is very low in price, one can expect a highly favorable economic analysis.
Data is being collected to quantify the economic returns.

d. Status of Demonstration Projects

At present, the technology is in a field research phase. Once the results
are evaluated, the construction of demcnstration units will be considered.

e. Status of Dissemination Effort and Related Technical Publications

Once this technology has been field evaluated, the results obtained will
be published, including an economic analysis, and a construction manual will
be prepared for dissemination.



- 26 -
16. BRICK KIIN (Lower priority Guatemala, Honduras and El Salvador)

a. Description of the Specific Technology

The kiln designed by ICAITI consists of two firing chambers built at
different levels and connected by ducts which allows the heat from the lower
chamber to be used in the upper level for preheating.

b. Potential Commercial Applications

Brick is a material which is widely used in the construction industry
1 the region. The production of bricks is done mainly in small-scale
werations in traditional ovens. This technology is aimed at those small
o - ations that have no financial capacity to implement higher levels of
ticiaiology and whose ovens utilize firewood as a source of fuel. The kiln
»an also be used for roofing and floor tiles and other applications.

c. Econamic Analysis and Payback Period

The initial investment is about $2,200 and the payback periad is
imated to be 14 months.

d. Status of Demonstration Projects

Four units have been built in Guatemala, El Salvador and Honduras.

e. Status of the Dissemination Effort and Related Technical Publications

The dissemination of this technology has been carried out with the
assistance of local counterparts through courses and workshops. A brochure
has been published and a construction, operations and maintenance manual will
be published in 1985.
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17. SALT COOKER (High priority Honduras)

a. Description of the Specific Technology

ICAITI designed a brick salt cooker with a cascade firebox. It holds
two or three metal containers and has a firebox and corresponding grill. The
saline solution is placed in these containers and the combustion of firewood
or other biomasses evaporates the water and crystallizes the salt.

b. Potential Commercial Applications

This new design makes it possible to reduce operation time and double
or triple production. The amount of firewood consumed is also reduced. This
technology has potential among "cooked-salt" producers in the Gulf of Fonseca,
Honduras, and in the Southeast Coast of Guatemala.

c. Economic Analysis and Payback Period

Costs and return on investment are not available as this model is
presently undergoing field testing.

d. Status of Demonstration Projects

This technology was started up in 1984 when ICAITI assessed CDI/PTR
in Honduras in the construction of a privately-sponsored cooker.

e. Status of the Dissemination Effort and Related Technical Publications

The Salt Cooker designed by ICAITI is currently in operation in San
Lorenzo, Honduras. This area is highly dependant on its salt operations so
the unit is quite frequently visited by neighboring producers.



- 28 ~

C. Description of Increased Dissemination Effort

The purpose of the project extension will be to:

Disseminate the most promising commercial fuelwood and non
conventional energy technologies through technical publication, conferences,
seminars and short courses designed around demonstration projects.

Strengthen the capabilities of national counterpart organizations to
disseminate improved and nomn-conventional energy sources.

The end-of-project conditions which will indicate that the project
extention has achieved its purpose will be specified in the supplemental
Implementation Plan referred to below.

During the extension period, ICAITI will need to continue to respond
to the technical and extension needs of the counterpart institutions with
which it has established close ties, r=spond to specific requests from the
private sector for technical information and concentrate initially on
finishing up demonstration projects and technical publications. Many of the
specific technologies described in the previous section have sufficient
promise to merit an increased dissemination effort which is described in this
section as well as a higher priority for related demonstration and technical
publication efforts which are described in the PP amendment sections which
follow. This increased dissemination effort will be the focus of the
extension, particularly during the last 12 months.

The increasad dissemination effort will involve national seminars,
short courses, workshops, visits to demonstration project sites, information
dissemination and technical assistance for commercial applications. The
general nature of this effort and planned outputs are described here. As a
covenant to the Project Agreement Amendment, ICAITI will provide in form and
substance satisfactory to ROCAP, a detailed plan for the period 6/30/85 to
6/30/ 86 supplementing the overall implementation plan which it has submitted
in connection with this PP Amendment. This supplemental Implementation Plan
will describe the training and other dissemination efforts events by country,
specific technology, and include planned dates for their implementation.

— Regional and National Seminars: ICAITI plans 3 regional and 5 national
seminars involving a total of about 400 participants. The seminars are
usually a three or four day event covering one basic technology, i.e. solar,
biogas or combustion, with the purpose of developing institutional support and
familiarizing local personnel and businecsmen with the particular technology.
The seminars are given jointly by ICAITI, a counterpart institution, private
sector business associations and the banking community.

-— Short Courses: ICAITI plans 70 short courses involving a total of about
1,300 participants. The short courses are ordinarily one full day and cover
one basic technology, i.e., combustion, or one specific technology, i.e.,

bakery ovens, with the pur -ose of training counterpart personnel or extension
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workers, e.g., Peace Corps Volunteers, in the technology and convincing
specific groups, e.g., cattlemen, dairymen, brickmakers, bakers, farmers,
etc., on using a specific technology. The primary emphasis under the
extension will be on commercial operations which can expand and create
additional employment.

-=- Workshops: ICAITI plans 24 workshops involving a total of about 500
participants. The workshops are usually one-week event where participants are
given practical training in one of the specific technologies, e.q.,
construction of a solar dryer for wood products, salt, grains, nuts, etc.
Primary emphasis under the extension will be on training individuals who can
later use the specific technology for commercial purposes, e.g., a mason who
will sell and construct bakery ovens or institutional stoves for profit.

— Visits to Project Sites: ICAITI plans to promote and carry out about 200
guided visits to project demonstration sites for about 500 small business
owners arnd entrepreneurs.
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-- Information Dissemination: ICAITI plans to distribute 20,000 promotional
brochures on cambustion, biogas, and solar technclogies: 5,000 technical
reports on the specific technologies, and 5,000 detailed construction
manuals.

—— Technical Assistance for Commercial Applications: ICAITI plans to provide
technology designs and/or direct technical assistance for 500 site
specific applications of the technologies for commercial applications and
will respond to all technical inquiiies received from the private sector
as a result of its other efforts.

In summary, the outreach effort under the extension will result in about
3,200 individuals bei:g trained directly, the dissemination of about 30,000
technical publications, and the provision of technical assistance to at least
500 commercial applications.

D. Description of Efforts Needed to Complete Demonstration Projects
and Transfer Responsibilities to National Counterparts

1. Ongoing Demonstration Projects

ICAITI has already turned over responsibility to counterparts
and beneficiaries 439 domestic stoves, 28 industrial ovens, 39 biogas
digestors, 5 solar hot water systems, 22 solar driers, and 40 solar salt
evaporation systems. These include 489 demonstration units financed by
ICAITI, and 84 units constructed by counterparts and the private sector with
ICAITI technical assistance.

The following operational demonstration units are still being totally
or partially managed by ICAITI:

Date Programmed To
Be Turned Over To

Counterpart
1. Barcenas Biogas Demonstration & Testing Center,Guate. End of Project
2. ENA Biogas Demo Center, El Salvador July 1, 1985
3. Coronado Biogas Demorstration, Costa Rica July 1, 1985
4. Black-pigmented tile solar salt, Sipacate, Guatemala May 1, 1985
5. 8Solar fruit-drier, CENTA, E1 Salvador April 1, 1985
6. Solar fish drier, Tahuexco, Guatemala May 1, 1985

The following demonstration units have been constructed, but are presently
in the start-up phase:

1. Lime kiln, Guatemala July 1, 1985
2. Biogas digestor, Santa Lucia, El Salvador 1/ June 1, 1985
3. Biogas digestor, Tres Rios, Costa Rica June 1, 1985
4. Bakery Oven, Heredia, Costa Rica April 1, 1985
5. Solar plantain drier, Limdn, Costa Rica April 1, 1985
6. Portable charcoal kiln, Turrialba, Costa Rica May 1, 1985

i/ Digestor being converted to new gas applications.
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The construction of the following four demonstration units was initiated
in 1984, but has not been campleted:

Date Programmed To
Be Turned Over To

Counterpart
1. Bakery oven, Guanacaste, Costa Rica July 1, 1985
?. Bicgas digestor, Panama July 1, 1985
; Biogas digestor, La Lima, Honduras June 1, 1985
Nairy Project, Choluteca, Honduras August 1, 1985

Th: above lists include all ICAITI financed (or partially financed)
nm o ation projects. Not included is ongoing technical assistance to
2.t cion by others of units also used for demonstration purposes.

2. New Demonstrations Related to Highest Priority Specific
Technologies in Terms of Commercial Applications

ICAITI's Workplan calls for the construction of only four
project sponsored new demonstration units in 1985: one dry biogas digestor,
one charcoal kiln, and two solar lumber driers. However, ICAITI technical
nssistance to private sector operations will undoubtedly result in additional
projects which will be used for demonstration purposes.

Of the four programmed demonstration units, construction of the dry
digestor (banana wastes) will be initiated in Limdn, Costa Rica, on February
15, 1985, and is scheduled for campletion on May 1, 1985.

ICAITI's Delegate in Costa Rica is presently investigating alternative
locations for a solar lumber drier in that country, and CDI (Honduras) is
selecting sites for the charcoal kiln and the other solar lumber drier
demonstrations. A deadline of April 15, 1985 will be given to camplete site
selectiocn, otherwise the demonstrations will be dropped. No new project
financed construction will start after May 1, 1985.

In general, ICAITI and ROCAP agree that all ongoing and new demonstration
projects will be completed by June 30, 1985 and that no AID funds will be used
for expenditures accrued after that time, except for mutually agreed upon
cammercial or industrial "need driven" demonstration projects which may merit
small subsidies. ICAITI will continue to provide technical assistance for
demonstration projects funded by counterpart institutions and for private
sector projects that could be used for demonstrations, but the final year of
the project will be devoted almost entirely to the dissemination effort and in
responding to specific private sector needs for technical assistance and
information.
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E. Description of Efforts Needed to Complete Technical Publications

ICAITI has published and distributed five promotional brochures on
solar energy uses, brick kilns, bakery ovens, biogas applications and fuelwood
stoves. Ten manuals have been published and distributed on domestic stoves
(4), biogas (3), solar energy applications, bakery ovens, and charcoal kilns.
A newsletter, technical reports, studies, and other Publications have also
been prepared and distributed. In general, these publications have been of
very high quality although in some cases the economic analysis has been less
than desired. Timing for many of the publications has often fallen behind
schedule and ICAITI will need to make a special effort to complete the
publications listed in the following paragraph for breparation during the
extension period, as most are essential in carrying out an increased
dissemination effort. ICAITI will also need to strergthen the econamic
analysis for several of the specific technologies in order to provide
information needed for investment decisions.

All draft technical publications will be written by the Technology
Dissemination Teams, while the Promotion Team will concentrate on case
studies, newsletters, articles, evaluations and special reports. All
technical publications will be edited by ICAITI's Technical Edition Division
and published under the supervision of this Division. The 1985 Technical
Publications Plan submitted by ICAITI is as follows:

TECHNICAL PUBLICATIONS PLAN

Publications Date to be Published
1. Low-cost Biogas Digestor Data Sheet* February 28, 1985
2. Ceramic Stove Installation Manual* February 28, 1985
3. Solar Drier Manual (Grains and Foods)* March 22, 1485
4. Information Brochure - Continuous Bakery Oven March 22, 1985
5. Informative Brochure - Solar Lumber Drier March 22, 1985
6. Ceramic Stove Development Report* March 29, 1985
7. Informative Brochure -~ Solar Salt April 12, 1985
8. Informative Brochure - Solar Fruit Drier April 12, 1985
9. Informative Brochure - Solar Fish Drier April 12, 1985
10. Brick Kiln Construction Manual* May 3, 1985
11l. Biogas Applications Manual May 24, 1985
12. Continuous Bakery Oven Construction Manual June 14, 1985
13. Solar Hot Water Systems Installation Manual* dune 14. 1985
1l4. Tent and Wengert Solar Drier Construction Manual dJune 15, 1985
15. "Panela" Cocker Construction Manual July 12, 1985
16. Solar Fuelwood Drier Technical Report* August 2, 1985
17. Amatitlan Hospital-Solar Hot Water Technical Report* August 23, 1985
18. Lime Kiln Construction Manual September 20, 1985
19. Lorena Stove Materials Study October 4, 1985
20. Flat Plate Solar Collector Manual* October 25, 1985
21. Dry Biogas Digestor Construction Manual November 22, 1985

* Drafts already completed by Technology Dissemination Teams and submitted to
ICAITI's Technical Edition Division for editing and publication.
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Guatemala has the best program of this type with field activities,
evaluations and information feedback gradually being coordinated by a National
Stove Committee organized by MOE with ICAITI assistance.

A Peace Corps program in Guatemala, where private individuals are being
trained in stove construction as a cammercial business, and village
cooperatives set-up to provide financing for their services, is also being
supervised by ICAITI.

In 1985-86 the following conventional stove activities are planned:

a. Combustion Dissemination: engineers will continue to provide
technical assistance to National Stove Committees and the Peace Corps
as requested. This activity will gradually decline during the year.

b.  The commercial dissemination mode being evaluated by Peace Corps
Guatemala will be transferred to the Peace Corps in Costa Rica and
Honduras, and offered to National Stove Committees by dissemination
personnel. Peace Corps Guatemala plans to expand this activity and
ICAITI will provide technical backstopping.

~ Ceramic Stoves

Prototype testing, preparation of drawings, and the production
of a pilot lot of ceramics components has been completed in Guatemala. Eight
small ceramics industries are involved. Training in this technology will be
provided to counterpart institutions throughout the region.

- Bakery Ovens

After demonstration, small scale dissemination of bakery ovens has
started in Guatemala, El1 Salvador, Honduras and Costa Rica, principally
effected by private individuals constructing ovens in accordance with plans
and manuals provided by ICAITI. The best program is in El Salvador where the
Baker's Cooperative (COMAPAN) is collaborating. Demonstration of the oven in
Panama is just starting.

The scope of the dissemination program in each country will be increased
in 1985-86, through more short courses given by combustion technologies
disseminators in different geographical zones, taking advantage of the
demonstration units in place. More training of construction supervisors
(masons) is needed in all countries. Considerable effort will be required by
Delegate and Assistant in each country to follow-up and evaluate field
activities.
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2. Biogas

Biogas digestors using animal manure substrates have been demonstrated in
Guatemala, El Salvador, Honduras and Costa Rica, and will be demonstrated in
Panamz. early in 1985. Gas applications include cookstoves, ovens, heaters,
lamps and internal combustion engines which can be used for electricity
generation, running pumps, grinders, etc. Dry digestors using vegetable
substrates are under test and should scon be available for dissemination.

The packed-bed digestor (high productivity) is also being tested in
Guatemala. Dissemination of the conventional digestors is underway in
Guatemala and Honduras. A national Biogas Committee has been formed in
Guatemala.

The biogas activities planned for 1985 are the following:

a. Biogas engineers will continue to provide assistance to ongoing
dissemination programs in Guatemala and Honduras.

b.  Biogas technology disseminators will promote additional dissemination
through the short course/demonstration dissemination mode throughout
Central America for commercial app'‘cations.

C. As a case study project, a dry digestor using banana residue as raw
material will be demonstrated on the Atlantic Coast of Costa Rica.

d. After demonstration of the first biogas digestor in Panama, efforts
will be made to initiate a dissemination program.

e. Biogas engineers will work with the Solar Team in the development of
combined biogas/solar drying equipment. The key project for
applications of this technology will be fish-drying in El Salvador in
collaboration with cooperatives managed by CENDEPESCA.

3. Solar Energy

- Solar Hot Water

Institutional solar hot water systems have been demonstrated in
Guatemala, Honduras, El Salvador and Costa Rica. Collector technology has
been transferred through seminar/workshops to personnel from private industry
and vocational schools in all four countries. Requests for technical
assistance in the design of institutional systems have been received from
IGSS, Guatemala, and a private hotel on Roatan Island, Honduras. As this
technology has become a private sector endeavor, the only activities planned
for 1985-86 are continued technical assistance by the Solar Team in response
to requests by public and private institutions and individuals who wish to
start or expand their businesses.
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B. ICAITI's Organization and Fersmanel Requirements

The project personnel required to carry out the 1985 activities are
listed with the budget included in Section 1V, Financial Plan. The project
will continue to be coordinated by Ing. Justin H. Whipple; deputy chiefs will
be Lic. Manuel Recinos (budget-personnel), Ing. Oscar Maldonado (field
cperations) and Lic. Sandra Smith (promotion). The technology dissemination
teams wiil remain essentially the same, except that Ing. Carlos Vargas,
Combustion Assistant, will be gracually shifted to the Dissemination Team, as
stove activities are reduced.

Hiring of a second promotion assistant is contemplated to allow the
present assistant, Ing. Ivan Azurdia, to dedicate an almost full time effort
to report writing. Due to the expanded activities in dissemination, three new
technology dissemination team members will be hired, one to.replace Ing. Jose
Silva, and two additional. An Organization Chart is also included in Section
V, Project Personnel.

C. Need for Consulting Services

Continued United States consulting services will be required,
especially for biogas (new technologies and combined solar-biogas devices) anmd
for the large number of solar drier applications. Consultants will also
assist in training counterpart< and in preparing reports for their respectiwe
technologies. Consulting services for carrying out an industrial survey to
establish the potential impact by technology to focus targeting for the
dissemination effort, and for a project evaluation are also needed and have
been included in the budget

The short-term consulting services will be controlled by the Work Order
method used in past years, and will be programmed on a quarterly basis. In
the firs: quarter of 1985, 10 person-days of solar consulting are planned,
principally for technology disszmination efforts in geographical zones not
previously promoted, and 5 person days of biogas consulting to train ICAITI's
biogas engineers in the development of much larger biogas projects than those
presently in effect. ICAITI has already received a request for technical
assistance in this field. The tentative program (person-days) for the 2nd,
3rd and fourth quarters is as follows:

CALENDAR QUARTERS (1985)

SECOND THIRD FOURTH

P/D P/D P/D

Sola: 15 15 10
Biogas 10 10 5
Others 5 10 5

D. Publications

The schedule for publication of technical/promotional material (21
publications) has been previously discussed.
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H. Industrial Survey and Evaluation

To assist ICAITI in its efforts to increase private sector
involvement in Project-related activities, a survey of industries in the
region will be conducted. The survey will be designed to give ICAITI a better
jdea of the range of industries and the potential interest in increasing
production or reducing energy and material costs per unit of output.

The survey will be accompanied by data sheets and promotional material
that report on the usefulness of specific renewable energy technologies to
increase production efficiency and product quality control. Depending on the
industrial activity, either kilns, combustion chambers, solar driers, biogas
digestors or gasifiers will be presented. Because the results of the survey
will provide valuable information for the design of the dissemination effort
during the final year of the project and a possible follow on new project, the
survey will be completed during the first two quarters of CY 1985.

During the third quarter of 1985, ROCAP and ICAITI will conduct a
project evaluation. The evaluation will cover all aspects of administration,
organization, operation, utilization and effectiveness of the Project. The
evaluation report will also serve as useful input into the design and analysis
of a possible follow-on project.

A final evaluation of the project will be carried out in the second
quarter of 1986. This evaluation will focus on the project's results in terms
of disseminating the technologies and the impact that the project has had in
the participating countries.

I. Revised Listing of Project Outputs

First 60 18 Month

Months Extension TOTAL
Seminars 15 8 23
Shart courses 73 70 143
Workshops 22 24 46
Persons Trained 3,163 3,200 6,363
Institutions Provided Training 67 30 97
Demonstration Units 487 4* 491
Publications Distributed 39,694 30,000 69,694

*Does not include 500 small business enterprises to be assisted during the
extension period, which will also result, in effect, in increasing the number
of demonstration projects or counterpart institution demonstration projects
receiving ICAITI's technical assistance.

J. Replicability

The technologies, applications and dissemination methods have been
transferred to the national counterparts and adapted to local conditions. At
the end of the project ICAITI will have trained the national counterparts to
continue all technology transfer and have formed national technology transfer
councils in the appropriate technologies as requested by the Central American

countries.
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IV. FINANCIAL PLAN

First Five 18 Month

Years Extension TOTAL
A. ROCAP

Long-Term personnel 960,720 440,000 1,400,720
Short-Term Personnell/ & 2/ 394,433 210,000 604,433
Travel and Perdiem 410,795 120,000 530,795
Fublications and Pramotion 55,000 69,000 124,000
seminars and Training 90,000 46,000 136,000
Experimentation/Demonstration 125,000 80, 000 205,000

‘e semination Support 25,000 132,000 157,000

+ ur Ungls 154,989 30,000 184,989

~resd (808 of long-term personnel) 765,795 352,000 1,117,795
< ot ingency - 78,918 78,918
AL 2,981,732 1,557,9183/ 4,539,650

BN ICAIT1 & Host Counatries

ILong-Term personnel 454,550 104,000 558,550
Short-Term Personnel 85,000 - 85,000
Travel ard Perdiem 150,000 - 150,000
Publications and Promotica - - -
Seminars and Training - 10,000 10,000
Experimentation/Demonstration 422,524 422,524
Dissemination Support - - -
Other Costs 186,000 186,000
Overhead (80% of long-term personnel) - - -
Contingency - - -
TOTAL 1,112,074 300,000 1,412,074

_1_7 End of project external financial audit and overhead analysis costs will
be applied to line item "Short-Term Personnel".

2/ Two project evaluations are planned for the middle and at the end of the
project. These evaluation costs will be applied to line item "Short-Term
Personnel".

é/ ROCAP envisions that the project financing methods will be through direct
reimbursements to ICAITI and cost reimbursements for outside contract
services.
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PROJECT PERSONNEL

A. Professional

Deputy Chief (Lic. Manuel Recinos)

Deputy Chief (Lic. Oscar Maldonado)

Deputy Chief (Lic. Sandra Smith)

Technical Editar (Ing. Hugo Masaya)

Technical Writer (new hire)

Chief Combustion Disseminator (Ing. Miguel Zetina)
Combustion Dissemination Engineer (Ing. Manuel Recinos)
Biogas/Solar Disseminator (Now hire)

Biogas/Solar Disseminator (Now hire)

Biogas Dissemination Engineer (Ing. Victor Burgos)
Solar Dissemination Engineer (Ing. Otto de Leon)
Charcoal Dissemination Engineer (Ing. Oscar Gil)

Non-Professional

Marketing Assistant (Ing. Ivan Azurdia)

Marketing Assistant (new hire)

Promotion Assistant (new hire)

Cambustion/Pramotion Assistant (Ing. Carlos Vargas)
Solar/Biogas Promotion Assistant (new hire)
Administration Assistant (Sr. Joel Gamarro)
Secretaries

Draftsmen

Combustion/Dissemination Assistant (Ing. Byron Rosales
Solar Dissemination Assistant (Ing. Ivan Arriola)
Biogas Dissemination Assistant (Ing. Romulo Rosal)
Charcoal Dissemination Assistant (Ing. Alfredo Dieguez
Assistant Delegate El :lalvador (Sr. Alejando Maldonado
Assistant Delegate Costa Rica (Sr. Agustin Rodriguez)
Assistant Delegate Honduras (new hire)
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ANNEX I

TECHNICAL ANALYSIS OF THE STATUS OF THE AID
FUETMWOOD AND ALTERNATIVE ENERGY SOURCES
PROJECT (NO.596-0089) AND

RECOMMENDATIONS FOR EXTENSIONT

1/This Technical Analysis is based on excerps from the evaluation prepared for
ROCAP by Carl Duisberg, Regional Energy Advisor, USAID/Ecuador, in October,

1984.
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I. BACKGROUND

The Fuelwood and Alternative Energy Sources Project was initiated by
ICAITI in January, 1980, in accordance with the guidelines contained in

Project Paper AID/LAC/P1031, Project No.596-0089.
The basic objectivés as expressed in the Project Paper are to:

- Procure and produce tedhno%ogies for testing and demonstration, which
promise to either increase the efficiency with which wood is used as
a fuel or to use renewable substitute fuels.

- Establish or strengthen relationships with national and international
public and private organizations having the potential to act as
disseminating agents for energy efficient technologies.

The Project Paper did not include any basic research in technology
development; however, evaluation, modification, and transfer of existing
technologies now in use in Central America or elsewhere was contemplated. |
ICAITI 's responsibility was to review existing experiences, adopt technology
as necessary and develop and disseminate new approaches to meet immediate
short-term energy needs with renewable energy sources, as appropriate.

The Project Paper states that all project-supported, in-country work was
to be performed in close coordination with national institutions, through
national project coordinators. CATIE and ICAITI representatives, working with
national counterparts, nave been responsible for site selection and
construction, testing demonstration and dissemination activities. ICAITI
currently has one representative and 2 assistants in both El Salvador and
Costa Rica, 1l representative and 1 assistant in Honduras (with a second
assistant to be hired in 1985) and cne part-time representative in Panama.

The use of Peace Corps volunteers also was anticipated, and has strongly
impacted the project in Guatemala and Costa Rica. -

1I. PROJECT ACHIEVEMENTS AND CURRENT STATUS

1. Overall Comments

The following presentation deals separately with each of the major
technical components of the project; combustion engineering, solar
technologies and biogas.

In addition to discussing the current status of the Project in each of the
technical areas, the commentary below also includes recomnendations on the
type and nature of activities that would give continuity through 1985 and the
first half of 1986 under a proposed project extension to assure a smooth
transition to a planned follow-on project which ROCAP has included in the FY
. 1986 Congressional Presentation.



2. Combustion Engineering

A. Domestic Fuelwood Stoves (Lorena Type)
Project Paper Goals for.this technology were as follows:

- Effect literature search and survey of cooking devices in Central
America and other areas, analyzing approximately 20 designs.

~ Select at least 10 designs for construction and laboratory
testing at ICAITI.

~  Based upon test results, select five designs for demonstration in
Central America, constructing, in collaboration with national
institutions, approximately 75 stoves in each country, 15 in each
of 5 villages.

-  Monitor and evaluate demonstration units; disseminate technology
wrcugh workshops, written reports and other means.

During the first two years of project implementation the ICAITI combustion
team spent most of their time on developing and advancing the stove program.
After this work was well underway, ICAITI began to work on larger, more °
commercial applications of the combustion technologies, such as ovens and
kilns discussed later. '

All of the above activities specified in the Project Paper have been
completed. Sixteen different designs were constructed and tested at ICAITI
with positive results obtained(1l).” In collaboration with national
counterparts, approximately 450 demonstration stoves (75 per country) have
been constructed in Central America. This program was initiated with five
stove designs (Lorena, Chulah, Singer, Adobe and Block); however, counterparts
were given a free hand to select only those models that were best adapted to
local consumer nheeds. Since low demand existed for the adobe and block
models, these have now been dropped from the program while the Lorena and
Chulah stoves have been emphasized.

The majority of the information received from the field shows good
consumer acceptance for the Lorena-type stoves. This was confirmed by an
independent evaluation contracted by ICAITI. Quantitative data presented by
some counterparts show average fuelwood savings between 20 and 66 per cent in
camparison with the open fire cooking methods. Elimination of smoke and
cooking convenience are also cited as important factors in consumer
acceptance. The Ministry of Energy in Guatemala is currently conducting a
. survey of stove efficiencies and acceptance.

(I} Detailed information in ICAITI report "Estufas Domesticas: Pruebas
de Eficiencia Energetica".
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In Panawa, the equipment used is more primitive; fuelwood is used
exclusively with e bagasse beiny discarded since the preducers feel its heat
value is inadevuate.

ICAITI designed and built a panela cooker in Panama in mid-1984. One test
wes made as a demonstration to lecal preducers using 100 per cent bagasse
fuel, with completely satisfactory results. Continuous testing of this unit,
however, cannot be accoiplished until November or Decamber, when the next
Sugar cane crop is available.

January 1985 - June 1986

Assuming satisfactory continucus testing results, ICAITI, in 1985, should
prepare a construction mmnmual and give a high priority to disseminating this
technology in Panama, since this could represent a 100 Per cent fuelwood
savings in the Panaranian proela industry,  AID Panama also intends to
demonstrate the ponela cocker in conjunction with its stove and bakery oven
projects,

D. dmmxmlami&m@yﬂﬁ

Project Paper qgoals were to effcct a litevature Yeview and construct
prototype improved charcoal kilp and pyrolytic conversion units, test ang
demonstrate units in appropriate areas; prepare reports and disseminate
technology.

This activity did not start until 1972 doe fo higher priorities for
stoves and industrial ovens. ALter couplobion of the literature seareh ard
local investigation, ICAITY drcided to concentrate on charccal kilns and small
gasifiars for rural applicaitions,  ICAITI has constructed two experimental
prototypes at its headquarters in Guatzmali.  Jhe First, a novel charcoal kiln
design for producing charconl fro sawmlust, was constructed and tested in
response to requests from Costs Rica.  Bxcept for some problems with the
sawdust feeding eysten, teclnical reonlts yworo promising; however, later
information received from coumterparts in Cosca Rica indicated less sawdust
availability i1 that cowitry than expectzd and, as o Yesult, testing of this
unit has been suspended.  The other pretotyr e, a small gasifier using either
wood or corncobs as fuel, is now under test.,

During the initial survey, more interest in charceal was detected in Costa
Rica than in any other Central pAmerican country.  For this reason, the
demonstration activity was initiated in this country.  ICAITI now has one
conventional “igloo" or "Dee-hive" charccal %ilp in operation as a
demonstraticn unit in COris, near San Jose.  ara is now being collected to
establish productivity and cost effectivons: By the end of the year, two
additional units will ho Ronstructed, arothior conventiomal kiln in Guanacaste
in collaboration with CATIE, and a portocle watal kilp on a private farm in
Turrialba,
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B. Accomplishments to Date
a. Solar Driers

Two fuelwood drier prototypes were constructed early in the
project and tested in highland and lowland environments. Although test
results were positive (35 per cent reduction in drying time), the local survey
conducted simultaneocusly showed little demand for this technology(l) and,
after discussion with ROCAP, it was decided not to enter into a demonstration
phase. Later surveys, however, showed considerable interest throughout
Central America for other solar drier applications, such as the drying of
fish, grains, fruits, vegetables, spices and luwber,

In response to the above, ICAITI has designed a low-cost "tent"-type solar
drier suitable for small-scale drying of grains, two designs of tray-type
multi-purpose driers for fish, fruits, spices and other food products (small
and medium scale operations) and one drier design for the industrial drying of
sawmill lumber. .

In 1984, this project entered into the demonstration phase, and ICAITI now
has fish drying demonstrations in operation in Guatemala and El Salvador, and
a third under construction in Pucrto Limon, Costa Rica. Fruit drying is now
being demonstrated in El Salvador at the National Agricultural Scheool, and
grain drying in Guatemala and Honduras. An industrial scale lumber drier is
being demonstrated at a private wooden door factory in Coatepeque, Guatemala,
with excellent results. Engineers from CDI have already visited this
demonstration site and are anxious to replicate “he unit in Honduras.

(1) Although the solar drying of fuelwocd has been proven to be cost
effective, the barriers to wide scale field acceptance are numerous. The
major users are campesinos who cannot afford the cost of constructing the
dryers nor can they see the long-term benefits. Despite the proven cost
effectiveness and the poscible iuwpact use of solar wood dryers could have on
fuelwood consumption, the acceptability of this technology has been
disappointing. Wood in the rural areas when sold is sold by the piece, not by
its relative moisture content (wetness). Most wood users only have a supply
for a few wecks and, therefore, for reasons of cash flow could not invest in
the larger stock needed for drying. The campesino user has a very short time
horizon for his money. The pericd of time required to realize the return of
investment by the drying of his fuelwood is too great to justify the
investment cost. It is interesting to note that despite the relative failure
of this application for solar drying, that the experience gained in developing
the technology has led ICAITI rapidly into a number of other far more saleable
applications.
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c. Solar Salt

The solar salt activity was started with the use of black plastic
sheets as an efficient low-cost means of providing crystallization "patios",
This technology was already in extensive use in Costa Rica, so ICAITI's
efforts were oriented principally towards Guatemala and Honduras, where the
black plastic technology was relatively unknown. No investigation of the salt
production situation was made in El Salvador, since this activity is presently
carried out in conflict areas.

Transfer of the black plastic technology was accomplished in Guatemala
through the construction o’ demonstration patios, discussions with individual
proprietors, and short courses given to members of the salt producers'
cooperative. This activity was limited to the salt producing seasons
(December-2pril) during the last two years. Acceptance of the black plastic
technology by small and medium salt producers in Guatemala has been very
satisfactory. Latest information reveals that 32 medium sized salt operations
are now using black plastic in Guatemala, and an undetermined, but very large,
number of small operations. Acceptance has also been good in Honduras, but
dissemination has moved much more slowly, principally due to the virtual loss
of one season caused by personnel changes in the Honduran counterpart
institution. The payback period for the black plastic investment is about 50
days and it has a useful life of two years.

The black plastic technology has not yet been accepted by the large salt
producers who consider it too labor intensive, and prefer permanent tile
patios(l). Work was initiated, therefore to improve the efficiency of the
tile patio using various types of black paint coating on the tile. Although a
40 per cent improvement in efficiency was obtained, the coating did not last
enough for cost effectiveness, and this technology was discarded. Black
pigmented cement tiles were then tried with promising results. One
demonstration patio of this type is now under test in Guatemala to determine
effective life. The payback for the investment is calculated to be about 90
days and the tiles may have a useful life of over 5 years. '

C. Present Status of Dissemination Activities

a. Solar Driers

Since the solar drier technology only entered the demonstration
phase in 1984, no organized nationwide dissemination programs have been
effected as yet. Interest of private enterprise, cooperatives, PVO's, Peace
Corps and some national institutions in this technology, however, has been
excellent, possibly greater than any of the other Fuelwcod Project
technologies, and no problem is expected in setting up dissemination
~activities.

At the present time, the principal demonstration/dissemination activities
in the field are the following:

(1) In september, 1984, the first large Guatemalan salt producer requested
ICAITI's assistance in converting his operation to black plastic.

SN
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Guatemala

- Seventy ICTA extensionists are being trained by ICAITI for the
dissemination of solar grain driers. This agricultural institute
will also be assisted by ICAITI in the construction of a solar drier
for seeds.

- The solar fish drier is presently being operated by a Peace Corps
volunteer on the Pacific Coast. A local fisherman's cooperative is
collaborating.

- The solar lumber drier in Coatepeque is being operated by a private
industry, and is being used by ICAITI as a high priority
Gesponsiration unit for other industries in the wood-processing
field. No national institution is involved in the project as yet.

§l Salyadgz

- JENTA i testing ICAITI's solar fruit drier at the National
" litcal School. Very satisfoclory results have been obtained
+ ith piantain and cashew, ard the drier design should soon be turned
cver to the CENTA Extension Division for dissemination.

- The solar fish drier is under test as a joint project between ICAITI
and the Banco Nacional de Fomento Agropecuario. This institution is
interested in transferring the technoleogy to 10 fishing cocperatives
presently being financed by the Bank.

Honduras

- CDI has an ongoing nationwide dissemination program for low-cost
solar grain driers, and, as mentioned previously, wishes to initiate
lumber drier dissemination as soon as possible.

- ICAITI has given solar drier workshops on Roatan Island, off the
Atlantic Coast, and in Choluteca on the Pacific Coast. These may
lead to CDI dissemination programs for fish and fruit driers on the
North Coast, and cashew driers in the Choluteca area.

Costa Rica

- A solar drier workshop given in Puerto Limon was exceptionally well
received with numerous requests for assistance from private farmers
and small industries. ICAITI has since entered into an agreement
with JAPDEVA, the National Port authority, who will act as the
disseminating counterpart. ICAITI/JAPDEVA projects underway are the
following:

. Cacao. This is considered a critical problem in Puerto Limon.
Combined solar-combustion driers will be tested on two farms,
with owners providing all material and labor.
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. Plantain. Dried ard ground plantain is a product which can be
marketed locally arnd abroad through JAPDEVA ‘s marketing
facility., ICAITI is providing assistance for the construction
of a solar drier on a small farm for demonstration purpcses.

. Fish. JAPDEVA has held varicus meetings with local fishing

cooperatives, and the lack of proper equipment for proper drying

is considered a major drawback for this industry. ICAITI will
provide technical assistance.

. Shrimp. JAPDEVA has also requested ICAITI's assistance for the
drying of shrimp. This product would be exported to the United
States.

b. Solar Hot Water

Probably due the relatively high capital cost for the solar hot water
equipment, practical disseminaticn has not taken off as in the case of most
other technologies. The only major possibilities at the present time are a
project proposed by IGSS, Guatemala, for the installation of institutional
solar hot water systems in 17 national hospitals, and a private hospital on
Roatan Island, Honduras. Pending nore counterpart interest, ICAITI will
concentrate its efforts on the solar drier applications, working on solar hot
water only in response to direct requests for assistance. '

C. Solar Salt

Although no national institutions were involved, dissemination of the
black plastic technology has been satisfactorily effected in the Sipacate area
of Guatemzla by the producers themselves. ICAITI presently has a Peace Corps
volunteer permanently stationed on the Pacific Couast, who will assist
producers in this technology in areas other than Sipacate.

D. Recommended Activities for the Extension Period
a. Solar Driers

It is not possible for I1CAITI to respond to all requests already
received for assistance in the solar drier field in 1985., Efforts,
therefore, will be restricted to developing the capabilities of key
counterpart institutions to handle such requests for assistance, and
concentrating on a few of the more inportant demonstration/dissemination
projects already identified. Response to other requests for assistance will
be provided when possible. '

The principal counterparts to be trained are the following:

Guatemila. A recently-foviiesd tinticnal Solar Energy Group organized
by the Ministry of knerqgy with ICAITI assistance has the potential to
be an effective disseminating agency in Guatemala. ICAITI also is
training Peace Corps volunteers in this field, and is working on a
grain drier disseminaticon program with ICTA.
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- El Salvador. CENTA appears to be the best possibility.
- Honduras. CDI is already an effective counterpart in solar energy.

- Costa Rica. JAPDEVA will be the disseminating institution on the
Atlantic Coast. Peace Corps volunteer in Guanacaste have been
trained by ICAITI in this technology. A national institute covering
other areas is needed. :

The principal projects to be emphasized as demonstration activities by
1CATTI during the extension are the following:

ciatcrala.  The solar lumber drier technology with private industry
in Coatepeque. This technology will be thoroughly demonstrated to
aopropriate Guatemalan industries, and will be transferred to
licnduras and Costa Rica.

- 't Salvader. Fish drying project in collaboraticon with the Banco
- ~ipnn) Or Pogento Agropecuario.  The experimental project should be
capands 1 to include combined solar/biogas driers, and transferred to
10 fishing cooperatives.

- Honduras. Cashew fruit drying in the Choluteca area. This will
provide a good overall solar energy deronstration, considering the
proximity of the Choluteca Dairy Project using solar hot water, and
the solar salt operations near San Lorenzo.

- Costa Rica. One large combination of solar drier projects in
collaboration with JAPDEVA on the Atlantic Coast near Puerto Limon.,
These will include the drying of cacao, copra, plantain, fish and
shrimp. Combined solar/combustion driers are included.

b. Solar Hot Water

During the project extension, ICAITI should limit itself to providing
technical assistance upon request to projects such as IGSS (Guatemala) and the
Roatan Hotel (Honduras) presently in process. Also, the solar hot water
technology will continue to be included in the project seminar material.

c. Solar Salt

Spontaneous dissemination of the black plastic technology has already
taken place among small and medium salt producers in the Sipacate area of
Guatemala, During the next season, December-April, ICAITI should provide
assistance as requested by large producers, and complete evaluation of the
black-pigmented tile experiment. ICAITI'S Peace Corps volunteers can assist
small producers dissemination in other Pacific Coast areas of Guatemala.

\({L/
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Since Honduras has established & high priority for solar salt
dissemination, ICAITI should be prepared to provide all assistance needed to
CDI for this purpose in the first four months of 1985,

In Puerto Limon, JAPDEVA has requested assistance to initiate a small
scale solar salt operation on the Atlantic Cozst to provide salt for the
fishing ccoperatives who precently use salf shipped from Puntarenas. Due to
climate differences, solar salt production on the Atlantic Coast of Central
America normally cannot compete with Pacific Coust producers. However, a very
small scale operation strictly for local consumption could prove worthwhile,
and ICAITI should provide assistance for this project, if cost evaluaticns
presently being carried out prove satisfactory.

4. Biogas
A. Project Papor Goals

The following ~oals were listed in the Project Paper:

- Revicw available literaturey

- Visit lccal installations and United States facilities;

- Construct prototypa domestic and industrial units with
assiswance from United States consultants;

- Evaluate different subsbrates and examine fertilizer value
of the digestor effluent;

- Develop final designs husad unon prototype tests, conduct

workshop for counterpust perecupel, and install 10 domestic
and three industrial dononstration units in Central America;

- Monitor for two year ard prepure final report.

2. Accomplishments to Date
The literature soarch, visits to the United States installations and
local investigations were accomplishad virly in the Project. Based upon
information obtained, a continuous operaticn-horizontal displacement type
digestor design was selected as wost appropricte. The basic model can be
constructed in various sizes .with gas uged for domestic, farm, semi-industrial
or industrial applications. ICAITI constructed three prototype units of this
type for experimentaticn with capacities of 15 n’ (Nueva Concepcion), 3 m3
and 70 m3 (Barcenas). These wnits were tested to determine design
parameters with substrates consisting of cattle, heg and chicken manure with
vegetable matter added up to 20 per cont off ther Lotal mix. A loacally-produced
pnative rubber impregnated fabric was used fo0 gns storage bags, and cooking
and lighting equipment were developed. Tnis wouk lad to the publication of a
aral bicgas information and test

technical data sheet, and reports coveuing g
results.

The digestor sclected for tie princip:l demonotraticn program is of
conventional construction (block o bwick wills, reinforced concrete roof);
however, ICAITI developad a low-cost altecrnative design {soil-cement, chicken
wire reinforced roof) which can be used in smaller sizes in appropriate
locations.
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In mid 1983, with ICAITI's assistance, INTECAP entered into an agreement
with Peace Corps, Guatemala, and two volunteers were assigned to the biogas
project, thereby increasiny supervision capability. Unfortunately, INTECAP
was not able to sign an agreement with the Peace Corps in 1984. These
volunteers, then, have now been assigned to DIGESA (MAG), another institution
ready to start biogas dissemination.

The scope of INTECAP's dissemination cffort can probably be expected to
decline due to the loss of the Peace Corps connection. DIGESA, however,
should take up the slack, and ICAITI has signed an agreement with this latter
institution, offering to train the Peace Corps volunteers and DIGESA
extensionists.

The 1983-84 biogas dissemination programs have had sufficient impact to
enable the Ministry of Energy to organize a National Biogas Group, with ICAITI
technical assistance. This committee has conly recently been formed, and is
not yet fully functional. It can be a very useful tool in coordinating field
activities, and most important, serve as a means of cobtaining financial
support for biogas dissemination. In addition to MOE and ICAITI, the group
members include INTECAP, DIGESEPE (MAG), DIGESA (FAG), University of San
Carlos, Municipal Government of Guatemala City, the National Oirfice of
Professional Ingineers (OPiINA), CEMAT, the Mennonite Central Committee,
FUNDACED and a private biogas firm (BIOENERG).

Honduras

After demonstration of the technology in 1983, two dissemination programs
have been initiated, one by PTR/CDI and anothor Ly the National Resources
Division of MAG under a project sponsored by FAO. EBoth institutions have
participated with ICAITI in biogas seminars, and ICAITI has been providing
technical assistance to both programs. These institutions, in addition to
providing construction supervision to farmers desiring biogas $ystems, are
attempting to reactivate scme 20 bicgas digestors already existing in
Honduras. These were built by OLADE, bui bave nob been operational for some
time.

In Honduras, a spzcial project invelwvirng thne use of biogas (as well as
solar energy) for the operation of a small dairy/cheese industry near
Choluteca, is underway with PTR/CDI providing divect supervision, ard ICAITI,
technical assistance. This project has been delayed due to the executing
organization's (Asociacion San Jose Obrero) problems in obtaining 1DB
financing for building construction. These probloms have been resolved, and
all censtruction activities should be completed by the end of the year. This
project has the potential to L@ an important dewonstration center with good
possibilities for replication in other parts of Cencral America.

El Salvador

Significant dissemination of the biogas technology has not yet started in
El Salvador, despite the fact that ICAITY has given several seminars, and
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- Dissemination of conventional digestors by the Honduran
counterparts is under reasonable conttol, nevertheless, CDI
continucs to request 1CAITI help for occasional
trouble-sheoting, and sone of this assistance will still be
needed throughout 1985,

- . Although construction work for the Choluteca Dairy Project
in Bondaras will-be comoleted in quu, start-up assistance
should ¢ provided by ICAITI in the first six months of
1985, and the project be converted into a demonstration and
visiting center for ccmbined alternative energy seminars.

- In Costa Rica, assistance to local dissemination programs
will only be provided upon roquest,

- Demonstration of the technology in Panama should be
completed by the end of 1984. lMevertheless, considerable
effort will be vecuired in 1985 to transfer the technology
to counterparts and to initiate a dissemination program.

b. New Developments

- The packed bed prototype digesitor is presently under test at the
ICAITI Test Center at Barcenas, Guatemala. This device would
pemit the use of very dilute substrates (industrial wastes,
sewage, slaughter houscs), and would be useful in increasing the
scope of b]Cde dissemination efforis, presently limited to
animal marmre substrates. Digestors of this type in the United
States use ceramic elemants as media for hacteria support.

Since these elements are costly, crushed screened s-one is being
- tested in the RBarcenas prototype as a low-cost alternative,
This imnovation must ke thoroughly tested before the technology
can be dissmminated. Good prelininary results should be
availablc by the end of the year, but tests would ke more
reliable if continued into 1985. If results are satisfactory,
the technology should then be tronsferred to counterparts
throughout Central Mmerici,

- Experimentation with dry digestors using different types of
vegetable substrates (cn[r’“ pulp, banana residue, mavket
wastes) was initliated in 1924 with ths assistance of United
States COHSUlthLi, DigcrfOL of this typ2 can also be very
useful in j n(redslrg the scope of dissemination efforts.,
Experimentation is now at the point whore demonstration of a dry
digestor using coffee pulp con boging This is programued to
start by the end of 1984 ip Cuntemala. Dry digestors using
banana wastes should bo available by February, 1985, and this
technology can b2 deponctratad very effectively near Puerto
Liron, Costa Rica. ‘the awvalnbility of dry digestor systems for
other substrates can rollcy as part of a centinucus
experimantation progran throughout the year.
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Solar

A solar committee has also been formed in Guatemala and will eventually be
independent. At present, they are concentrating their efforts on the
collection of solar insolation infommation and wind velocity data. The
solar committee is composed of technical and academic individuals who are
not "hands-on types" and, therefore, could necver be in a position to
disseminate the low-tech systems required for rural energy development:,

The domestic and institutional solar hot water heating technology has been
completely transferred to the private sector in Guatemala. Five small
Guatemalan firms currently construct collectors, import the control
systems, and locally purchase their tanks. They have the trained
personnel to design and install solar hot water systems and will only need
limited assistance from ICAITI on advanced solar hot water technologies,

The solar salt eveporator black plastic and black tile technologies were
tested and disseminated during the last salt seaszon at the Pacific Coast’
site, The preliminary results appear promising but another season of
testing of both technolegies is necessary to make the necessary
improvements before the technologies are fully tested. The technology has
been accepted and used by thirty two producers. No counterpart will be
necessary as the technolegy sells itself through word of mcuth within the
production groups. ' : .

The lumber, grain, fruit and.vegetable diyer technology has been
introduced during the last year and is having great success, but as of
vet, there are no counterparts who have deinonstrated an interest in taking
charge of the technology transfer. It is anticipated that it will take
most of the extension pericd to develop the necessary hamis-on type
counterparts to assume the required technology -transfer capability for the
dissemination of the simpler types of solar driers (i.e. "tent" driers for
grains). The more sophisticated drier equipment, for lumber, fruit ard
fish drying are oriented towards industrial or semi~industrial
applications, and a private initiatives dissemination mode may be more
avpropriate for these latter driers than institutional extension.
Commercial solar drying and precessing applications in Central America are
just beginning ard additional time will bLe required for dissemination of
these new avplications and evaluation of results.

Ovens and Kilns

The MOE has showm little interest in establishing a committee for this
activity nor have they shown an interest in including the dissemination of
these technologies in the Stove Comuittee. Units have been constructed
ard demonstated in bakery ovens, lime kilns, and brick kilns, and bave
shown substantial savings in eaergy and preduction costs.  During calendar
year 1935, ICAITI will work with the fewy existing trade associations and
ccoperatives in Guatemala in a:, abtennt to develop counterparts and also
train msons and small rural constsuccion carpanies in oven axi kiln
construction and operatios. It is anticipated that these technologies
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projects. Save the Children fourdation conducts additional training courses
financed by ICAITI. A meeting of the six institutions has been programmed for
the week of December 3-7, at which time a formal National Improved Stove
Committee will be formed, By early 1985 ICAITI will then have transferred the
stove technology to counterparts in El Salvador but will continue to assist
the newly-formed Comittee in the development of dissemination Programs and
hew stove technologies.

Bigggs

None of the three national instituticns involved in the demonstration
phase of the project have yet initiated effective dissemination programs. The
best possibility appears to be CENTA, a division of MG, Ministry of
Agriculture, which has been testing the ICAITI digestor at its Experimental
Center. 1In 1985, ICAITI will have to train personnel from CENTA's extension
division, and assist them in organizing a dissemination program,

Solar

Multi-purpose solar driers are just being introduced in El Salvador. Once
again, CENTZ is the principal counterpart for the drying of agricultural
products and is presently “esting the ICAITI demonstration drier prior to
initiating dissemination. The "Banco Nacional de Fomento Agropecuario" is
collaborating with ICAITI in testing a fish drier; this technology will be
transferred directly to 10 private fishing cooperatives on the Pacific Coast,

Ovens and Kilns

Although several institutions in EL Salvador are constructing ICAITI
designed brick kilns for their own use (Tourism Institute, Ministry of Public
Works), no nitjonal institution has shown interest in.dissemination of oven
technologies.

With the assistance of the private Baker's (Qooperative (COMAPAN), direct
dissemination of the bakery oven technology has been initiated very
successfully, with over 10 ovens to date,

Costa Rica
Stoves

ICAITI has trained personnel from three national institutions, and has
given two stove workshops to Peace Corps Volunteers, The Peace Corps is
conducting a good stove dissemination program, but the national institutions
appear to have more interest in the more sophisticated technologies, and have
started only small-scale stove dissemination efforts. The possibility of
replicating Guatemala's National Committee dissemination mode in Costa Rica
will be explored. ~
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The great majority of these publications have been distributed directly by
ICAITI headquarters in Guatemala. More recently a growing number of certain
documents are being solicited directly from the offices of the ICAITI
delegates in each of the countries.

Table 2 illustrates the total nuwber of various publications that have
been printed and give an idea of the extent of their distribution.

An increased effort in report writing, technical editing, and publication
is needed. During the extension, ICAITI will hire additional writers to work
with the technical groups to assist in preparation of a broad range of useful
documentation. Through ICAITI's experience much has been learned about a
variety of adaptations to the technolcogies they have developed. Much of this
information has not been yet available and would be useful not only to
projects in the region, but also to renewable energy projects throughout the
world. In addition, ideas for two new reports that would briefly summarize
much of ICAITI's experience to date are presented in Section VII.4. of this .
report and a dissemination data base should be established and systems, put
into effect to better monitor and tabulate all dissemination activities.

2. Workshops, Seminars, Demonstrations and Training

Table 3 conveys a sense of the number and range of trainirg and
demonstration activities the ICAITI Fuelwood Project team has realized, "The -
frequency and craanization of these dissemination activities has improved
considerably since the hiring of a dissemination ccordinator approximately one

year ago.

The dissemination coordinator, who now has a qualified, full-time
assistant, has been responsible for extensive promotional and preparatory work
related to workshops, seminars, demonstraticns and training. This team, over
the last year, has focussed much of its attention on wood stove work. They
are an integral part of the national cookstove committee in Guatemala and are
encouraging the development of similar coordinating groups in El Salvador and
Costa Rica. They have been responsible for the publication of numerous unique
training manuals oriented towards the campesinos, who are often illiterate.

In the future, dissemination programs will focus increasingly on
applications of the technologies to more caommercial and potentially productive
and profitable uses.

V. OIHER

1. Project Evaluation Summer 1985

During the summer or early fall of 1985 ROCAP and ICAITI should plan
for a full end of project evaluation. the evaluation will cover all aspects
of administration, organization, operation, utilization and effectiveness of
the project. The evaluation report if properly directed could serve as a very
useful element to the analysis, design and development of the follow-on

project.
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- Institution name

- type of institution

- size of institution

- principal activity

- relationship with ICAITI

- length of contract

- ability to disseminate or promulgate project goals
- relative success/effeCtiveness or transfer agent

- future prospects

- etc.

These two new reports systems might be augmented to include other
information or new reporting mechanisms may be desired as ROCAP or ICAITI see
a need. What is immediately evident is that both items described above have
considerable potential to help ICAITI and ROCAP in advancing the project on a
number of levels. Both would also be useful references for persons working in
similar projects both within and outside the regijon.

3. ICAITI's Comparative Advantage and New Directions

ICAITI, through its facilities in Guatemala and the technical
services they offer, has actively supported industrial development and applied
technology in Central America since its establishment in 1955. It provides a
variety of services including, product research and testing the collection of.
technical information and its distribution standard setting, quality control
and certification, and training and technical assistance.

Accordirg to an institutional evaluation report prepared by a Coopers and
Lybrand Consulting Team in January 1984, ICAITI is “"sound". The report stated
that "its services, based on our interviews with private sector industrialists
and national government representatives, are of high quality, and its
certification is widely accepted in the region as well as internationally.

The report also states that ICAITI is a very useful organization that offers
unique services with economies of scale: "each country does not have to
create and maintain facilities for testing, standards setting, certification,
etc. It provides a continuance of outreach, problem solving, technology
introduction, technical support, and demonstration activities that are
beneficial to industrial development and technology dissemination in the
region."

After a slow start, ICAITI has begun to be very successful in the
implementation of the Fuelwood Project. The Fuelwood Project and a previous
project financed by ROCAP through ICAITI, Rural Technology Transfer, Project
No.5926-0066, have advanced ICAITI's skills and ability well up the development
or "learning" curve. Through the process of inplementation of these projects,
ICAITI has became much more capable of conducting field work and extension.
ICAITI has the potential to provide numerous services to industry in the
region, that are unavailable elsewhere, in a relatively inexpensive and
effective manner. To insure the continued growth and development of these
skills and services, it is important that a new and continuing project with
ICAITI be considered to realize a greater lang-term impact.
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The results of the survey would provide a valuable basis for the design of
the new project.

5. Issues

There are three prominent issues that arise with any discussion of an
ongoing project that would build upon the substantial foundation that has been
formed by the ICAITI component of the Fuelwood and Alternative Energy
Project. The following is a short presentation on each of these issues, which

are:
a. Delinking from CATIE

The original Fuelwood Project design outlined what seemed to be a
useful and natural marriage of ICAITI and CATIE so that they could work
towards a reduction of the fuelwood stress on the region's rapidly diminishing
forest resources. The concept was noble, and remains valid; ICAITI would
address demand management, while CATIE would concentrate on supply issues.

For a number of reasons, not the least of these being what might be described
as “"antagonistic" locations, the relationship between the institutions never

became as open and productive as hoped.

Despite the relative lack of success at a formal institutional linkage,
both ICAITI and CATIE are cooperating admirably at the local country level.
Both ICAITI and CATIE are participants at all relevant seminars and
workshops. 7This informal connection in the field has allowed both
headquarters to keep up with the others activities.

As the new Fuelwood Production project for CATIE and this Industrial
energy Technology Project for ICAITI begin, it can be expected that a
technical level working relationship will be maintained. As CATIE begins to
worry about the processing and utilization of its multi-purpose species it
will be logical for ICAITI to assist with aspects such as: lumber drying
(using solar and cambusticn technologies), power for sawmills (possible use of
gasifiers), productive disposal of wood residues (as fuelwood, charccal, or
composite board). Likewise, as ICAITI projects augment the demand (albeit an
efficient demand) for fuelwood in special cases (ceramic and brick kilns,
bread ovens, etc.) CATIE, through the national forestry offices, may advise on
sustained fuelwood production on nearby woodlots.

Because it is assured that the coordination of wood production and wood
use activities will take place locally it will be unnecessary to force any
formal linkages between these two competent regional entities in the future.
In addition, as ICAITI's focus is directed more towards commercial
interventions it will become increasingly the role of the private sector to
seek forestry assistance as needed.
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NARRATIVE SUMMARY

OBSECTIVELY VERIFTARLE TRDICATURS

Qutpiits

1. Complete demonstration
projects.

2. Strengthen and complete
ecoromic analysis of all
technologies in order to
provide information for
investment decisions.

3. Disseminate technical
applications to industries
and cammercial farms.

4. Establish a fee schedule
for seminars, workshops, and
technical services and
manuals.

5. Industrial survey to
increase private sector
involvement in project-
related activities.

Barcenas Bicgas Center

ENA Bioyaz Demo Center

3. Coronado Biogas Demonstration

. Solar Salt

. Solar fruit-drier

6. Solar fish drier

. Lime kiln

. Biogas digestor El Salvador
Biogas digestor, Tres Rios

10 Bakery Oven, Heredia

11. Solar plantain drier, Limdn
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MIE o IMPORTANT ASSCMPTIONS
I . T los a work-
plan - 0 cRulce Luirss o de-
monstrs (2 and disseminate re-

sults : r the goviod of
July 1, !'985 to "une 30, 1986.

12. Portable charcoal kiln, Turrialba

2. ICAITI will develop a stand-
ardized format and have all
economic analysis on 17 tech-
nologies campleted by June 1,
1985.

(a) Provide technical assist-
ance to at least 500 cammercial
applications.

(b) Publish twenty one (21)
technical publications and
distribute 30,000 copies.

(c) Train 3,200 individuals
through eight (8) seminars,
seventy (70) short courses,
twenty four (24), workshops.

4. All ICAITI services will
require participant finan-
cial contribution to make
project activities more
self-supporting and demand
driven.

5. ICAITI, with consultant
assistance, will conduct an
industrial survey to determine
the range of industries and
the potential interest in
increasing production or
reducing ere:gy and costs

per unit o” ~utput.

3. ICAITI records and publica-
tions.

National counterpart and ICAITI
records demonstrate a self sus-
taining and significant impact
on the development of the region.

ICAITI records.

6. Survey report.
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REVISED LOGICAL. FRAMEWORK

PROJECT TITLE & NUMBER:

FUELWOOD AND ALTERNATIVE

ENERGY SOURCES 596-0089

ANNEX 2

NARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION

IMPORTANT ASSUMPTIONS

Sector Goal

Improve productivity and
welfare of small and medium
sized rural industry and low
income groups, and increase
the supply of low cost energy
through improved fuelwood
combustion and altermative
energy systems.

Project Purpose

(a) Disseminate the nost
promising commercial fuel-
wood and non conventional
energy technologies through
technical publcation, confer-
ences, seminars and short

courses designed around demon-—

stration projects.

{b) Strengthen the capabil-
ities of national counter-
part organizations to
disseminate improved and
non-conventional energy
sources.

Increase use of energy efficient
technologies by the small and
medium sized industries and red-
uce energy costs.

Fnd of Project Status

(a) Technologies to be dissem-
inated will be specified by
June 1, 1985.

{b) Organizations which will be
recipients of technology will
be specified by June 1, 1985.
(c) National counterpart orga-
nizations to be strengthened

will be specified by June 1, 1985.

National statistics
ICAITI records, and
Project evaluation

National documents and plans.
Project evaluations.

National energy development

Non—conventional and

improved energy tech-
mologies can be dis-

seminated and accept-
ed by the erd user.

Increased govermment
interest in reducing
fuelwood consumption
& fossil fuel imports.

plans to include non-conventional

energy applications.



NARRATIVE SUMMARY

Inputs

1. Long-term personnel

2. Short-Term Personnel

3. Travel and Perdiem

4. Publications & Promotion

5. Seminars & Training

6. Experimentation/
Demonstration

7. Dissemination Support

8. Other Costs

9. Overhead

10.Contingency

OBJECTIVELY VERIFIABRLE INDICATORS MEANS OF VERIFICATION

($000)
AID ICAITI The inputs will be verified as
To Ext To Ext. part of project implementation,
Date Period Date Period Total monitoring, and final evaluation.

960.7 440.0 265.0 104.0 1,769.7

3%94.4 210.0 - - 604.4
410.8 120.0 - - 530.8
55.0 69.0 - - 124.0
90.0 46.0 - - 136.0
125.0 80.0 - - 205.0
25.0 132.0 - - 157.0
155.0 30.0 422.0 16 623.0
765.8 352.0 - - 1,117.8
- 71.0 - - 71.0

2,981.7 1,550.0* 687.0 120.0 5,338.7

*Includes $250,000 in existing
pipeline.

IMPORTANT ASSUMPTIONS



