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Project Authorization 

(Amendment 1) 

Name of Entity: 	 Central American Research Institute 
for Industry 

Name of Project: Fuelwood & Alternative Energy 
Sources 

Number of Project: 	 596-0089 

1. 	 Pursuant to Section 103 of the Fbreign Assistance Act of 1961, as amended, 
the Fuelwood and Alternative Energy 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 amount and time should state:
 

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

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

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

2. The authorization cited above 	remains in force except as hereby amended. 

John R. Eyre\ 
Acting Directot 
Regional Officc of 
Central American Programs 

(I 
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A. TIecolmendat ions 

The Project Comrnittee recommennds that the Acting ROCAP Director 
approve this amendment to the Project Paper and authorization which will 
extend the Project Assistance Completion Date through June 30, 1986 and 
increase total life of project funding from 7.5 million to t 8.8 million. 
The justification for the ,etn.ic., detailel in this PP Amendment, is based 
on an evaluation of the Central ramerican Research Institute for Industry 
(TCAITI) component of [he project which shows a need for ICAITI to carry out a 
more substantial dissem~ineticn effort than was originally contemplated with 
particular emph.isis en taking advantage of ICAITI's institutional capabilities 
to assist small and mediui sized industries and commercial farms with energy 
technolc i ,:s d:.voI oed under the project. 

B. TmckV.15.:c!u , 

.[1 : e,,,., and Xl.ternative Energy Sources Project supports a 
regional effort within C,_Cntral ,Aerica and Panama to test fast growing tree 
srecies ann develop alternative prodluction methods for their use as fuel, and 
test, demonstrate and di . 3,emnate i rnpro'fcd renewable energy technologies for 
use in rural hrrn,-s and conrtunitis and by small and mediu:-i, industry. Project 
iiff1ripl'1tittion has been split between two regional institutions, with the 
Tropical Agrict].ture Resra rc and (CATIE) responsible fori Training Center 
efforts related to fue].-xwod production and ICAITI responsible for the 
dtevelo, pment aino' promo.)tion of efficient alternative energy technologies. 
Project agreeents were si ' itboth institutions, and the original LOP 
bud]get ,;as divid.:l w;ith .- "?UI .'S going to CATIE and $3,239,650 to ICAITI. 

.origrial,-o. t. Arecement for the ICAITI component, signed on 

SeptemLber 27, 1979,. cal-ls for ICAI'PI to carry out design and testing 
activities on specific tcho1.coies ,:hich fall into three general technical 
categoricssP combustion ,ngieerig, biogas and solar energy. The combustion 
technoo.kJs have incl uded su-.technologies on domestic fuelwood stoves, 
i ndustia .. ns 1n.d ov-ris, a charcca kiIns; biogas includes domestic, farm 
and iristrial d cg or ' .s";-nd solar energy includes multi-purpose 
passive solair (-iers, hot .,, system.,, salt and crude sugar evaporators. 

nil .I-,etc .. , s focused or, developing or adapting specific 
technol ; Lo o ," - mo, t (iesigns and carrying out 
demcnstration acLi v:i hites wit]h national counterpart institutions. These 
efforts oe ciacaothree technical categories although: :iead all most 
emphasis went in~itialyLo cromstion engineering. Within each cateogry, 
specific teoiCh:clogie3 _i- " e 1.-ve.loped which have proven considerable 
-)oten't~ a]. for.: a)0 1- i:r-tive souirces minimizing11:3ovid energy or fuelwood 
consu, pil (.g. b', - ......';, bikJery ovens, brick kilns, lime kilns, 
bic-,1 ,, . I ' sol.nr hot water systems). To date, ICAITI 
has C O'- _i Th , I-,:'_in: tration units specified in the Project Paper 
for each 0r H;: technora LinU 'ml has provided related training for over 3,000 
individ s , -- C.,r i er ica a-nd Panama. 



C. Jutifi'6tio for the Poet,-(Exltension, 

The~Po~ct~geeen fr he ICII component contemplated a five 
year inpementtion period with aPACD Of"Dcz~r3,1B. RCPrve 
o7f the IOAITIcompnent arnd' a'' more foial, e'aluatio carrie outi with 'the TDY' 
assistance of.... Duiserg, Regio6nal:' Energy Adv sor, indicates ta 11eth 

a~cmplshmnts are' 1impress1 veacnsis~t twh-the or igina beci'.
 
~Pioject, a* m~rore, ubstantial, dissemiination 'effor~t is, ca11ed for to tJe
 

ulll-advantage of te specific technologies' whichi havre been' deve1c'ed' a nd
 
~assure 
 their~ successful tansfer through counerpart institutions an~d hro'ugh 

Mo?'st 'of the subtehnloie develope have eeffective not' been proven 
onyin he research phases of th~rjcbttruh io~eosrto 

Pr~j6tSandmor reentccmercial applic'ations as well. Domestic wocdstove~ 
icene hav been-improved from 20~~0 65*,percent in all cases.-Baey 

Spercent.~ Solar hot~water 'heaters have demonstratedi apayback of4 2' to 3

4yea s..:iogas, dg'ors'have a' aybac- years or,iess, tak~n ntQ

.account' bothitheir- methane ad' f6r- izer~yieJ d. Soadri g ,

'salt,fruits, grais, pices.4 and' vegetables-hsao hwexlenprpet
 
fo iprve efficienciesan~d'prouctivity 'increases incommercial
 

aplcains ICAItI -o a.apadgefprvnspecifc technologies which~
canbeof ubtan-'"iaA~bnefit,.o i reinand national' developineht efforts,
 

~i'n both 'thie ubcli6 a rv'b str nd i trm of both eeg aig 
n
 
prdctvt increases.vi 4As 
 nd'i 

~ -- Ther effort to 'establishraid' strengthen ICA.ITI 's reainlKpwt

'Y' national anifi ternationai 'public and prvate counterparts'having the ~'
 
-"" <potenial t%6 act as disseiinating agents fo h l'rhtv energy~ ~
 '--"~echnieiash sbeen-more difficult'rto aCqComplish1aireouy
 
Senvisioned.'. h is, die an ~~''
Inpart,,2this to,the na'tuLre vakiety of 'the "' 

,.sub-tecI-nologies involved. ,-Economic ad political"probeisrhave also 'added~ 4 
comlicti~s.'N~verthles' 'ICAITha" 

, ~ufrse Iha'v oe,rd[fom a tech'nicaX 
S&in& faiit to"'one 't-a ,I's 'now "'okne fet11 with. a broad 

ra7nge 'of coti terpat and ,directly' with the pri ate's'6t 4 " . r: 

IATI.'sexpertise'in field'extension and counte prt "fralningned , 

2?<to be 'continued.to - assue morecdnplete' trnsfer.i 'Substantiali'dissemination 4 <
~work~:..' remrafins to -be done with'the' conmercial applicdationis.,';specifc ~ * 

-*4.,echnolcgies through1technicalKassistance, 'training and technica) K,.. ',pli ca7hios.' As may pjiain ' solar and~ imjproved c nu~on~ 4 

were ;and tes~~~~~ted -a1'e44in thprojet and' new ~piair? ~~~~~'­
rivate::secct&: needs4 evolved from~i experience and'innova on, 'the projec
 

rrequirs'dditioial' iiiie.':----4---------- ~-4'"
 

44/4444'4<~~~ ~ Specif ic. L'technologies for. canmuTercial4 4 applications nowi ready for? ' 4transfer' include the foliowin. ,Ybiogsapiain forA milk cooling, water >'4%4.­

hneaing,,,cobk3*ng,-. meat chilling, wae pumnping, .grain, grinding;,*forrage
-chopping~, chkk4 incubation and, farrving heating, pottery-kilns,elEctrci ty~p,, 

http:continued.to
http:increases.vi


-3­
generation and lighting. Solar applications for low cost dryers for grains,

spices, shrimp, fish, tropical fruits, forrage, cacao, salt, kilns for lumiber
and woed praducts and solar water systems for preheating water for industrial
 
or domestic uses. Improved combustion applications for bakery ovens, kilnsfor bricks, lime, charcoal., rooting and floor tiles, "panela", and salt

cookers, and comnercial production anJ fabrication of domestic stoves and
 
component 1iarts.
 

ICAIF[I has devel op,:'i the institutional capability of carrying out amuch more etensive d ireion effort. Technical publications andprojnotionli material]s foe nst of the specific technologies have been
developed. "otm-il . r~rd instructional. materials 
for workshops and seminars
have been i rov ] .Ad tile collaborative arrangements to carry out these
acti vi tes; ,:m weeI. a)s Pronot ional visits to demonstration projects andcominrcil :ip1,- i(o2i- have 1-be en worked out with both public and privatesector inst inuta- n' the countries. In short, all of the elements are nowin place whe"- a h t ex-:tension of the project can have a relatively high

impact and payoff,
 

D. Natu:4,- of t, Propos.c.d Extension and Cost 

The PP amendment proposes to extend the PACD of the project fromDecember 31, 1984- Io June 30, l.386. The estimated cost of the extension is

$1.3 million, Tih? fccus of 
tle project during the extension will be almost
entirely on i more missive dissemination and extension effort. The project
wil.l also fccus Iis .,,ffort mucl'h 
 more heavily on working with the private
sector in tle ccnliercal, apo. s of the technologies involved. 

The projecL extension will be very output oriented within the aboveframework and will enmjhasize training (seminars, short courses, and workshops)site visits, dijsseiriination of teclnical publications, and technical assistancefor specific comercial aplications of the technologies. The major outputs 
are sumariz,]-x :s to] , 

Regional and ,,atior,-il S-minars: 8 seminars (three or four days each)
involvir3 ai of , .uctotal 400 participants. 

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

-- Workshop,: 2-1 rksbers (one week each) involving a total of about 500 
particiin t s. 

-- Visits to Project Sites;: 20( promotional visits to project demonstration
 
sites fot : 500 s siness owners and-it lou 4i entrepreneurs. 

-- Inform:]tion D'ssrminat(-.,: D)st[-ibution of 20,000 promotional brochures 
tcl:.hoioges, ,- tcchnica lon the * (5,0O manuals on construction and 

opera t ion. 



-4-


Technical Assistance for Commercial Applications: Technology designs
 
and/or direct technical assistance for 500 site specific applications of
 
the sub-techrologies for commercial applications and response to all
 
technical inquiries received as result of other efforts.
 

In summ:aKl,, the outreach effort under the extension would result in about
 
,,200 indiviciwils being trained directly, the dissemination of about 30,000 
tecrhni,-:al p)1,10L.caticA.s, and in the provision of direct technical assistance to 
-t s 500 c5nrmrcia] applications. 

S-:!i -, o e a1-ove, ICAITI will assist counterpart institutions
 
Si,.i<:, JO (1(:nst1a)ion projects which have been initiated and start and 

cc ol-te ir . dn ional I d.i7onstration projects, emphasizing those types of 
p, ,j*cts which sitow the greatest : ommercial promises. 

E. Su , -l~rFinancial Plan
 

.,) ITFM AMOUNT ICAITI HOST 
(000) COUNTRY
 

Long-tenr personnel 440 104 
Short-term personnel 210 
Travel and perdiem 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 
Contingency (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 EhNSION 1,6CC 

F. Summary Findings
 

IThe ROCAP Project Co;,mittee has reviewed all aspects of the pc-. 
extension and finds that it is technically, financially, socially and 
economically sound and consistant with those objectives set forth in the 
CDSS strategy and AID/W policy guidance. As this is a PP of:hamendment, of 
the material and analysis inclled in the original PP remains valid. The PP 
amendment, therefore, focuses on a description of the specific technologie;: to 
be promoted in connection with the project's increased emphasis on 
dissemination and on a detailed implementation plan and financial analykJ s. or 
the period of the extension. An updated and comprehensive institutional 
analysis of ICAITI was prepared for ROCAP by Coopers & Lybrand and is 
availaole in LAC/DR. Annex I is an updated technical analysis for the project 
and is based on the evaluation carried out in the fal1 of 1984 by Carl 
Duisberg, Regional Ehnergy Advisor, USAID/Ecuador. This evaluation is also 

available in LAC/DR.
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mittee i s certain that ' 

'~the,''-,,t~etrinwlachaemetof~ oriaginal~pro ~,ao lojectrelate~goals; but',i the pro'jed' 
_-zore ancreasang 

drenergyproject's eThncreaiddisseminatioieP6r wil'l have a 
t impa cui smaliland m di miEd'indistries"ad comlercial farms andWi11 .permit" cor derableinf of the techoogy tansfer:oog 

I stittiona zation process at. thi national,, level. -The-xtension will also,
 
permit an,evaliuatioj of'1CAITV~s abilto asitt privt sector to
 
increase jprcductivity. and' ma' also, lead to &ifuture project along these lines ~
 
which ROCPAP hd 'prposv 'd 'i nprs BY.1986%CP' 

1'II:- BACKGR(UND AND DESCRI.'rION' 

'A. Summary of Evaluation x~ings''it 


An evaluation ofthe ICITI component of the Fuelwod and Alternative
 
jEnergy3 -Source,s_Project, was Icarried out .n the fail 'of:1984'$fby Carl R.'"~
 

vz~ ori 1....... c' o
 

a .!' ,
a Len~ LAC/DR'ad Annex 1 toithis PP "isAnalysisef 

the Status "of the AID3 Fuelwood and Xlterrativ6.Energy Soure Project and ,';,
 
Recommjendations forExtension" is based onexcer~ts,f dns "'e
 
conclusions 'found that IOAIyTI had ben-,al o :re rod--tothe recommegsdation

of the previu bevay 1
Vunteeisfor iterna 


Assitah
(VTA)and hatthema'jor 'objectives ou~tlined "ihrit .e IPPwre being

accom~plished. The' sufccess of'the pzroj'cta ht~ fact th~t~many<f the'- ~ 
 ' 

loiewrestaring~tthave significant~ commercilaplications provided the bafssfr.recosenclations on. te extens ion",propose' 

3spe - i t 6ii i olo fe ) !ii~; ..- ,,:i
:if i~.1 33i;'"=i! ii.i : 


n evaluat' ,-and this PP 'amendment. ' I ' 

The evaluation served to help focus efforts under ,the p extension
 
on those specific technologies Ihaving the'most-promi'sing 'canmerci.al
 
applicati.ons, developing a more massive dissemianation effot for th'ose~"' 
 ?'. , 

techologies aimed primarilyat the private sector- relatiin demonstraticn >"ijJW, 
projects more.toward commercial applcatkions 'and directing thi 
publications more. toward mee ting private sector needs. An,industrial survey 

Sproposed in the evaluation, andIincluded in the PP Amendment ,will help bring
the emphasis of 'the project on commercial applications and responding to 

.vprivatesector needs into even sharper focus. 

1. 'Background 
, 3, 

The Project supports a egional effort within Central America and
 
Panama to (a) test fast growing trees and shrubs< CATIE), ad.,b) tet and
 
provide new improved energy efficient technologies to conserve or replace


uelwoodtasransurce4 (ICAITI) . Under 's''rateProject. Agreem..ts
"energyn 

CATIE has been responsible for efforts related to fuelwood; production wjhile'
 
ICAITI'khas worked on the0 development and dissemination of, energy efficient and,
 
alternative..'nergy technologies.- The CPTIE component of the 1Project has
 
progressed satiisfactorily and a PID for, a follow-on separate, project is' being
developed . The evaluatioh aryl this J'P amendment, therefore, deals onl~y with
 

teICAITI,,oxnponent ftePoet
 

3 44, 

i 

http:canmerci.al
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The basic objectives stated in the Project Paper were: 
 (1) to procure and
produce technologies for testing and demonstration which pronise 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
technologjy development but rather to evaluate, adapt and transfer existing

Lechnolot:)ies in use in Central America or outside the region. 
ICAITI was

given responsibility to review existing technologies, modify them for regional
applications, and develop and promote new approaches to meet immediate 
slhrt-term needs with renewable energy sources, as appropriate.
 

2. Evaluation Highlights
 

IVroject 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 ind

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:
 



-7 -


Specific Technology General Classificaticn
 

1. Conventional Fuelwood Domestic Stoves Combustion
 

2. Conventional Fuelwood Institutional Stoves Combustion
 

3. Ceramic Stoves 
 Combustion
 

4. Sawdust Burning Stoves Combustion
 

5. Bakery Ovens Combustion
 

6. Brick Kilns 
 Combustion
 

7. Lime Kilns Combustion
 

8. Salt Cookers CombustC )n 

9. Crude Sugar "Panela" Cookers Combustion
 

10. Charcoal Kilns 
 Combusticn
 

11. Gasifiers 
 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
 
Products Solar E-iergy (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 fuelwcox driers --technically promising, but little or no market for
 
this techrolo(iy in Central America. 

(1) Includes combi::n-Lon of solar energy with combustion or biogas
 
technologies.
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Sawdust-burning stoves - not considered appropriate for the types of foods
 
presently cooked in Central Amewrica.
 

Gasifiers --present level of technology may be too complex for rural
 
Central Panerica.
 

')f the r&2wining 17 technologies, 11 are currently in the dissemination 
phase. TtLh following s;ix are relatively new, but will be ready for 
dissemination in eafly 1985: 

- .2er::rc stoxes 

- L -,-n'2["i
,\ In
 

Pat, -a coker 

Pach'led b.ed biogas 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 include technical publications 
and training activi Lies. The publications involve 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 developed. Training activities include national seminars, 
workshops, short courses, and vi:3its to demonstration sites. ICAITI is 
becoming increasingly ,illed -,n v ;esentinq these types of training ,',nm: 
collaboraition with its naciona, counterparts. To date, ICAITI has uistrJV,.­
over 39,000 technical publications and has trained over 3,000 participnts. 

In summary, ICAITi is working effectively with a wide variety of national
 
counterparts in both the public and private sectors, ICAITI has adapted a
 
sicnificant 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 efforts specified in the PP have been met or exceede-d. 
There is now a strong demand for ICAITI'P 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
 
demcnstration projects, and greater distribution of technical publications.
 
Coumnercial applications are in our judgement, the best way to assure that 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 . qhe s1Y_'ci fLc
 
techanologies were ranked as follows:
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High Priority (6)
 

Bakery ovens (all countries), multi-piurpose 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 bioqas 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, Honduras), panela cookers (Panama). 

Lower Priority (4)
 

Solar hot water systems (Qua ta-mla, Honduras, Costa Rica), packed-bed
digestor (all countrie. ), bi-ick kilns (Guatemala, Honduras, El Salvador), salt 
cooker (Honduras). 

B. 	 Specific Techno1(Dqi(.-s Appb-[iate for Commercial
 
Applications
 

This section of the [PPAmendent briefly discusses the seventeen
specific technologies referred to in the previous section which are in the
dissemination stage (ten) or- ara, ' for dissemination. It includes (a) a
brief description of th( td J1ocjy, (b) potential commercial applications,
(c) 	 economic analysis and payback, (d) status of demonstration projects, and
(e) 	 status of the dissemination effort and related technical publications. 
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L. BAKERY OVEN (High Priority All Countries)
 

a. Description of the Specific Technology 

IMkITI has designed a bakery c en whose primary objective is to 
obtain a hiahcr energy yield from the fuelwood. The design is also easy to 
c: - ,7:eand re]ati .-_iy inexpensive and simple to construct. The interior part 
-f :h oven .is di-,ided into 4 sections - 3 grills for the bread trays and one 
'ror thn fueclw'y]. 

b, Pote-ntial (ommercial Applications 

The potential for the bakery oven is substantial due to the
 
: .. ortance c C bread in :he daily diet. Mc.3t bakeries in the Central American
 

.4ion use2ire r-od ant] thus have a potential interest in this technology.
 

c. Economic Anialysis 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 ICATI is very fuel-efficient when compared Lo 
the traditional model, saving up to 50% of the wood normally used. 

d. Status of Demonstration
 

A demonstration unit was built at the Instituto T6cnico de 
Capacitaci6n y Productividad (ITrECAP) in Guatemala. This unit is being run 
entirely by INTEZAP lnd is on a r(cgular basis used in bakery classes. Other 
demonstration units in Central Am:erica have been built in El Salvador, 
Honduras, Costa Rica, ad Panar::a, Two additional demonstration units ai ­
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-PURFOSE SOLAR DR[ERS FOR FOOD PROEUC 1S (High Priority All Countries) 

a. Description of the Specific Technolon 

ICAITI has designed a low-cost "tent"-type solar drier suitable for 
small scale dryirg of grains and tL!.o designs of tray-type multi-purpose driers 
for small and medium scale dryimn of fcod products. 

b. Potential Commercial Ap lications 

The "tent" type drier is suitable for use on small farms for the
 
drying of grains, e.g. corn, wheat, rice, sorgun, etc. and for drying of 
livestock forage. The tvA-) tray type driers are suitable for use on cmnmercial 
farms and for small and ]ium scale industrial use for the drying of fish, 
shellfish, seeds, fruits, nuts, spices, and other food products. 

c. Economic nalysis and Payback Period 

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 oper.ate 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 higher and depending on the driers' size and the 
specific use given to it, th, pybck }eriod is between one and two years. 

d. Status of Deamonstration Projects
 

The demonstration phase started in 1984 and ICAITI now has fish drying 
demonstrations in operation in Guateimala, 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 demonstraticns 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 constructeA in the works]bops are being used locally by counterpart
institutions and the Peace Corps for commercial purposes as well as for 
continued demonstrations. 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 1925.
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3. SOIAR LIMBER KILN (High Priority all countries)
 

a. Description of the Specific Technology
 

ICAITI has designed and installed an experimental demonstration unit
 
at a door factory in Coatepeque, Guatemala. 
This unit has a drying capacity

f 1,500 board feet per batch and can be used as a finishing drier. Assuming

,! t the dryirnj pr, less begins with lumber that has 25% humidity content, this


" lowered to 8-10? in 4 or 5 days. 
The unit consumes 1 kW/h for ventilation,
 
m ,'Czra,.e 8--9 Wer 1p:?r day, and is easy to construct and operate. 

h. Potenii:iJ.al 0-imercial Apolication 

Interest has already been expressed by industries in Guatemala,

TA,, luras arid bosta Rica. The investment necessary for these systems is in the 

.. er of 10 o '5z of the cost of conventional systems with equivalent volume
ajd prc;-3uctivity. Even though they are a bit slower in completing the drying

proc.s, the construction, operation and maintenance costs are much lower
which makes tl systems feasible for medium-sized industrie3 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 ki,700.

The commercial 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 t75 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 Demo,stration Projects
 

In Guatemala, requests have been received by ICAITI to design 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 wcol
 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 the

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 ariers.
 

http:Potenii:iJ.al
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4. DOMESTIC CEEAMIC STOVES (all countries) 

a. Description of the Specific TCnolcqy 

Research concerning tbe e.,L<unt fuelwood stoves has led ICAITI to
 
the development of a newra-fabr.,a : ceramic stove.
 

b. Potential Coffiercial. 'Is 

This t-chnoloq. has distinct adv-ntages especially in areas where 
materials to c(;n::;tuct- tbh it on ac .ay and sand stoves are very scarce or 
where potential 1,e-..,neZiAiarie, do n,::'at li' 1e sufficient time or skill to 
construct their o nT,1 ....... icl ..:dc suburban areas for existing houses 
and new housing p11ja , ]] L:111: major Central American cities. The 
technology enables siall ce'a!LJ.f'- n .:. country to be trained to make the 
component parts, t0 j . c,. c... s or additional product lines. 

c. Economic An da k' , Ci cxl] . : . . y ., . i 

'T~he estima-- <I o . a. shve co-'mp(nent parts not including
installation labor, oPs O depending the of burnersrn fi. t -,,, on number 
on the stove. If Lhb. sv i.,; : s-Aings on fuel consumed, as is 
expected, and ke-pin9 J mind r i h 'erage Central American family spends
about tCA 10 pxr ne.inth ,; ,.-', 'ove has a payback of 4 or 5 months. 

d. Status of DeriDn'. '1on(c's 

Seven proLotyp!e unon-taunitss are being field tested near 
Guatemala City and the ceramic stove ,c: go-d operational caracteristics. 

e. Status of t.he Dis ,in.itic.:nEkfo.-t and Related Technical Publications 

Once the results of this i.proam are assessed, similar 
demonstration activities wi.].1 ha carried out-: in the remaining Central American 
countries. A manual for (,strljution and operation is being prepared. It is 
expected that th major users will be Jcw-income housing projects and PVO 
disseminators.
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5. SOLAR SALT PRODUCERS (High priority for Guatemala and Honduras) 

a. Description of the Specific Technoloy 

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

b. Potential Commercial Applications 

'Thc use of blac; plastic materials in salt crystallizers has been
 
ent:bus . stica1 ly arccepted, especially by small and medium producers. This 
ac26ptan- is due to its easy installation, low cost, and higher production 
p.r 	square meter of installed capacity. The use of black cement tiles is used 
->nly by larger installations. 

c. Economic 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 Dissemination Effort and Related Technical Public; t>, 

Dissemination has been carried out in Sipacate, Puerto Quetzal, anI
 
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 KILN (High priority Costa Rica and Horuras) 

a. 	 Description of the Specific 7,chr'do
 

'Notypes of 
charco. 1 13 :ave b,-en developed by ICAITI: 

- A 1Natch beehive tv,, k Vis (Brazilian design) with 43 m3 fuelwoodcapacity, tons of 

pyrolitic Quid-


capable of n:-> iciwL mr-c ' charcoal and 0.6 m3 of 
CI.,;
 

- A 0-itcn e.-1Lc t:,-pn:_-.able kiln, with 5 m3 capacity, capable
of pro]ucing 2.7 iet-ic (<1, of chdrcoal and 
 3.4. m3 of pyrolitic liquids per

moAnth.
 

b. 	 Pocer.(- aE:'1 c. 1 \ c
 

T'1e 1Jr
In 	 - in energy/wood farms or forests whereregular thinnin. ...-.... 	1 '..e beeliive kiln is capable ofproducing 70 ra -tric o'.)-of' ch-,,.'c,1.0 .,,J8 m3 of pyrolitic liquids per year.'IThe metallic trn-.ab J..n is ca-Able of producing 32 metric tons of
charcoal an,] A. m3 of p .oJi~ic ]I r ,ju,}r year. 

The chalrcc l is beirg sod lc.ally for (oIfestic and commercial fuelpurposes arid the pyrollsi . | in{F -- d 'i,.Ieacceptance for preservation 
treatment of xx.i.. 


Thiere is an strog n, for Th'ccoal for exportation that has stimulatedthe proliferat-ion of c]&arcc 11ilns iii Costa Rica associated both with forestmanagement activiti: ai d]thd develoca,ent of new commercial activities byrural ccoperatives. si''hi 	 iso a large potential exporter of charcoal. 

c. 	 Economic P.-iyl--i'An].ysais b ckIPeriod
 

- Beehiv; l .:ir
 

The in.esten- :mi.--d j is.
': 
 US$ 3,500The overal] cost., e:cluc.in depreciation are: US$ 10,472/year
Sales i ncew." 13,725/year
Cash 	flc.k; is: 
 3,253/year

Paybac]- p-riod: 3,500/3,253 = 1.08 years = 13 months 

- Metallic Kiln 13 months
 

Investment required US 	2,800
Overall co-Ls.---c. depreciation 9,250/year

Sales jncomc 

16,328/year

Cash 	F) c(,. 

7,078/year
 

Payback p i.cfi 2,800/7078 
= 0.4 years = 4.8 months
 

http:e:cluc.in
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d. Status of Demonstration Projects
 

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

e. Status of t-ie Dissemination Effort and Related Technical Publications 

'trne i.eminar-- was carried out in Costa Rica for potential 
c',.-c'cc,.. I prwi-u, ers, and was attended by 25 small business participants. The 
s2, iLnar .. I,. :d a visit to the demonstration unit. 

A construr':ion/operation manual for the beehive type kiln has been
 
I ished a.:u widtly distributed in Costa Rica, and to a lesser extent, in the 

.aer Cr2:r.ral Anmcqiican countries. Numerous consultations have been held by
ItAI''I .ith cha-cx)al 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
 
construction/operation manual for the metallic kiln is under development.
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8. LOW COST BIOGAS DIGESTORS (Medium priority all countries) 

a. Description of the Specific Technoloy
 

ihis dige.:,hor has the same production characteristics as the continuous 

ccnvention-l LY'pe. It.is built using techniques which allow savings in 
.-onstructico wnterials ind labor costs. The digestor's walls and floors are 
built v4it]out reinf,):ement and the roof uses only chicken wire to reinforce 
CjhZ COflC. :tC. 

b. ot". il Ccnrr~rcial Applications 

This ... w-coF: ~digesior (3-9 m3) is an appropriate alternative in those 
. nomic resources are scarce and few animals are available or
c ,-,s where ..... 


-re the m . iane gas dcinai-id is low. A unit of this size will more than amply 

zsrtiP the energy needs of the average family. Commercial application are 

therefc-e limited to small farms users.
 

c. Economic Analysis and Payback Period 

Assumi.ng 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 phase was begun late in 1983. Two demonstration units 
were built and a construction arid operations manual was published,. So f- t, 
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 dnd maintenance manuals have been distributed during the last year.
 

http:Assumi.ng
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9. DRY DIGESTORS (BATCH) (Medium priority all countries) 

a. Description of the Specific ''cchnoo ciy 

The 
wastes, 

abundance of different organic ivstes such as coffee pu
wood sawdust, etc., which norwally h-ecome environmental 

lp, vegetable 
problems, 

provided the idea to develop digestors capable of breaking down these and 
similar Wdstes. The dry digestors are eDncrete receptacles with plastic 
covers or plastic bags. 9he wastes are Aeposited and mixed with substrates 
that improve the c irhon-nitrcgen relationship, pH, and contain enough 
bacterias to initiate the fermentation process. The gas production depends on 
the materials used ard can last- from 3 to 5 months per batch. 

b. Potential Commercial Ajp]ications 

It is expected that these diqestors will be accepted by industries and 
commercial farms as the materials used are a source of bad odors, insect 
breeding places, and lose their fertilizr value when exposed to the 
elements. All of these problems can b elininated when using a digestor, and, 
the gas prcduced can be used as an energy source. 

c. Econaitic Analysis and Payack Period 

Data for this type of analysi s will be obtained from a digestor that is 
currently under construction in Costa R.ica 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 barrels. The preliminary data nbtained have resulted in the 
construction of a 20 m3 digestor in Costa Rica which will be operating in 
early 1985, using banan.i wastos. 

e. Status of Dissemination Effort and Related Technical Publications 

Results obtained from the 55 gallon digestors operating with different 
types of wastes will be published shortly, as wil.l results from the 20 m3 
digestor that will operate with banana wastes. Dissemination will commence 
when sufficient economic data Le-comes available. 
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1.0. DOMESTIC WOOD6IOVES
 

a. Description of the Specific Technology
 

These domEstic woodstoves are improved stoves designed to substitute
 
=,resent primiL ive cooking techniques in Central AmeLica. 
After field testing

,6 different ildels from throughout the world, two designs are being

,4isseminat'.d - the C£ iula and the Lorena stoves. Both stoves have chimneys to 
-liminate smoke an(', both reduce fuel consumption by 15-40%. These stoves are 
:urrently0 k-irjg disseminated by 60 national institutions and PVOs in Central 
oqerica. Natic:Aal c nnitcees to coordinate dissemination activities are 
'13t,-bL.ned -Lo Guat, mala and El Salvador. 

b. i>tentiL Commercial Applications 

The onl.,, potential conmercial application is the training of professional 
L, V I .;rs who can carry out this activity as small business enterprises.
 

c. tEconoic Analysis and Payback Period
 

Institutionally disseminated stoves are usually partially

subsidized. 
Stoves built on a commercial basis currently average Q25 per

unit. A typical commercial builder nets approximately QI00 per month.
 
Fuelwcod savings by owner result in a paynack 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 i-f forts 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.
 
ICA.ITI has to this date distributed 3,811 construction and operations manuals.
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11. INSTIJrTICOAL-SIZE WOODSTOVE (Medium priority all countries) 

a. Description of the Specific TeLhnoiSxy 

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 be 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 institutionnl-size stove is 91.00. Comparing the
 
cost of operation of a fuelwood stove with propane gas, the savings using

fuelwood 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 gas is not reliable.
 

d. Status of Demonstration Units
 

The demonstration phase for this technology began in 1984 with ICAITI 
providing technical assistance in the conscruction 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 (Emporesa de 
Fomento y Desarrollo de E1 Peten - a 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 KILN (Medium priority Guatemala and Honduras)
 

a. Description of the Specific Technology
 

Rur,[!I lime production is carried out in wood burning kilns of various
Lypes in which the limestone is cooked at extremely high temperatures. ICAITI 
hns designe,.i .-i impi-oved 'iln to carry out this process more efficiently. The 
,]esion mo. ,s tbr Lraditional operational system of the region by going fromh'ath systewv to - ,:ontinuous production one. The kiln is a vertical type
unit ihi>rq a~i<cts th -- flow of limestone from the upper to the low'er pairt of 
J'! sr . ... ! ,at rjs>; from the lateral burners to the upper part of the 
ovmn. The iill!estoC is cooked while flowing against the air current. The
 

,: ./qn al b,ws for the daily loading to be done in the upper part of the oven
 
w ile the unlrod:ing is done at the lower end.
 

b. Pct--t-,al Cormercial Applications 

Lime is used in the production of cement and in other industries in 
the region, thus a great demand for it prevails. The improved kilns were 
desigined mainly for the small and medium sized lime producers. The new design 
car 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 labor. The experimental and demonstration unit which was built by

ICAITI in San Jose 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 is 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.
 

http:7,270.00
http:5,170.00
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13. CRUDE SUGAR "PANELA" COOKER (Medium priority Panama) 

a. Description of the Specific Teclology 

ICAITI designed a special cooker to be used to evaporate water from
 sugar cane juice to obtain crude sugar. 
It has two large burners and is
supported by a firebox. 
This cooker 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 US41,200.
 
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, Penonome,
Province of Cocl6, 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 HCT WATER SYSTEMS (Lower 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 and 
plastic poliduct coil system. The dynamic open system used in institutions 
'1,000 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 
gal.lon 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 
fcot 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., 
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-product!.vity 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 demonstration 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.
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16. BRICK KILN (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

i .he region. The production of bricks is done mainly in small-scale 

oerations in traditional ovens. This technology is aimed at those small 
r"-itions that have no financial capacity to implement higher levels of
 
ciology and whose ovens utilize firewood as a source of fuel. The kiln
 

cn also be used for roofing and floor tiles and other applications.
 

c. Economic Analysis and Payback Period
 

The initial investment is about t2,200 and the payback period is
 
. iated 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 workshcps. A brochure 
has been published and a construction, operations and maintenance manual will 
be published in 1985. 
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17. 	 SALT COOKER (Highpriority 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 
This area is highly dependant on its salt operationsLorenzo, Honduras. so
 

the unit is quite frequently visited by neighboring producers.
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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 non-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, re-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 increased dissemination effort will involve national seminars,
 
short courses, workshops, visits to demonstration project sites, information
 
dissemination and technical assistance for ccmercial 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 businessmen 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 putr- se 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.g.,
 
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 and entrepreneurs. 
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Information Dissemination: ICAITI plans to distribute 20,000 promotional 
brochures on combustion, 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 tor commercial applications and
 
will respond to all tedhnical inquijiez 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 minaged 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 Demonstration, Costa Rica July 1, 1985
 
4. Black-pigmented tile solar salt, Sipacate, Guatemala May 1, 1985
 
5. Solar fruit-drier, CENTA, El Salvador April 1, 1985
 
6. Solar fish drier, Tahuexco, Guatemala May 1, 1985
 

The followi.ng 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, Limn, Costa Rica April 1, 1985
 
6. Portable charcoal kiln, Turrialba, Costa Rica May 1, 1985
 

1/ Digestor being converted to new gas applications.
 

http:followi.ng
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The construction of the following four demonstration units was initiated
 
in 1984, but has not been completed: 

Date Programmed To 
Be Turned Over To 
Counterpart 

. Bakery oven, Guanacaste, Costa Rica July 1, 1985
 
'. Bicgas digestor, Panama July 1, 1985
 

B1ios digestor, La Lima, Honduras June 1, 1985 
tairy Project, Choluteca, Honduras August 1, 1985
 

'Vh :ibove lists include all ICAITI financed (or partially financed)
 
;. .ation projects. Not included is ongoing technical assistance to 
c.:u. cin 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 
ploject sponsored new demonstration units in 1985: one dry biogas digestor, 
oe charcoal kiln, and two solar lumber driers. However, ICAITI technical 
assistance 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 Lim6n, Costa Rica, on February 
15, 1985, and is scheduled for completion on May 1, 1985. 

ICAITI's Delegate in Costa Rica is presently investigating alternative
 
locations for a solar lumber drier in that oountry, 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 complete site
 
selection, 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 denonstration
 
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
 
commercial 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 preparation during the
 
extension period, as most are essential in carrying out an increased 
dissemination effort. 
ICAITI will also need to strengthen the economic
 
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 

I. 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, 1985 
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*J 
 May 3, 1985
 
11. Biogas Applications Manual 
 May 24, 1.985
 
12. Continuous Bakery Oven Construction Manual June 14, 1985
 
13. Solar Hot Water Systems Installation Manual* June 14. 1985
 
14. Tent and Wengert Solar Drier Construction Manual June 15, 1985
 
15. "Panela" Cooker Construction Manual July 12, 1985
 
16. Solar Fuelwood Drier Technical Report* August 2, 1985
 
17. Amatitl~n 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 informaticn feedback gradually being coordinated by a National
 
Stove Committee organized by MOKE with ICAITI assistance.
 

A Peace Corps program in Guatemala, where private individuals are being 
trained in stove construction as a commercial 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 
sakll 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, El 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 manrure substrates have been demonstrated in
Guatemala, El Salvador, Honduras and Costa Rica, and will be demonstrated in
 
PanarL 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 soon 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 a-e continued technical assistancc by the Solar Team in response

to requests by public and private institutions and individuals who wish to 
start or expand their businesses.
 



7 36-

Solar di'i6rs for vari-ous' types ,of ,food'7~~.prucs vb
 
den~ontral~ G
iGutemala-, El Salvadorodua nCstRia
 

Dis~seminationprograms'nowa$ starting 4nclude solar 4irain 4ardfsh driers in
 
anGuatema a;-so1ar grain driers~ in Honduras;.so1ar~ fish and' fruit drers El;

ther 'products%slr -dydc;~d&iers' for cacao, shrimp,.spices,- n ocr 
copra and
 

Sa434ador;,and$solar 


~ ~dsemination is being carried out~princalytogh~w~staRaa. 

~r~roionalshort course54fliiwed by pratical workshops in ~ies
 

n Costa Rica ~i subsequent

(4,AcacaogrwrsiL
agiutr 

vLhncai assistance~ to tos erinterises wh request thie technology..'jA 
Constructibr':'piojects effected~ ths enterpises'lter-sev as 

O-RIOionstcipromote greater tc lO yacceptnei'h'meit' 

,rphical zone,.>.-hs s proving verysuccessful anALimb'n "Province, Cost,..a-~I~~ 

and ICAITI. Teholg Disemnaio Teamiplans to use this~ method 
41Ri'~ca, 

.. AI.(1114-t1:rC0ug1ottj!Central America. A ~ 4 

~ 4 --- 141 .1J*1.-.Solar Lumber Drier4 ~ ~ ~ ~ 

-,i t:s ltredrier,4 ias.nokw being demnstrated in Guatemala ,Y T 
4 4clln o0f~thi51 technology to Guatemalani lumber1~.&7iwi ,, reut.Dissemination 

guld nd,. 5 in 1985, 1 wit selected',,~IV~d-orig nusri6wilstart,
 
ust4 te toteCaeeu st for 'demnonstration purp~5
 

in the-~'~4~This neW~techlogy will,: bede i'bntrated in Honduras and Costa Rca 
will be1 initiated tin the third v­first halfi ofem11ionprograms 


quarter based~upn the,§Gatemalan exprience. <~'. " vl4
 
144* 4 ~ 11.'.Salt44~444444 ~ Sla 

ePaic

deontre..o 


Th blckpasi 

144bee


techolog 


Blc44i 'ne tl,.3at3ios are under test 

4patctcolg~
Coast of Guteal.4 an54dua' 

~ii 'A 4 
enj54.'fth
blac41~~
iGutml. Ma 1'44 

n. 44--- 414. ,...r di4 

A follow-uI ,eaPatiicn'.'1 of"dmnsrtd~o4 
t- plastic Iimn*I ietcnlge.helbcck 


- -lie'441:f salan eiun1 r crsled upain~!1r undestes 

"'~in GuatemaasPRM consaiderdisemnt~lO 1 ttheban.ockjplarticltechoogy 2ho bee ofU~ T' 
vefyfhghprortySa& bnt areof Gutin d]Vificultyliendineing-atreprenehas.they 


,iritd n,(rA4 ICA~IoenzIIndrs pr ,n hn cal5-6,'teI chnicalng fsrstheire wi-'.> 
 414;1'41'wil d1 
a~~dces h isi5ch~erso3~.4b prject ,.A. 



- 37 -

B. ICAITI's Organization and Prsinnel Requirements 

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

Hiring of a second promor.tion 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) and 
for the large number of solar drier applications. Consultants will also 
assist in training counterpart" and in preparing reports for their respective 
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 first quarter of 1985, 10 person-days of solar consulting are planned, 
principally for technology dissemination 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)
 

SEOND THIRD FOURIIH 
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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e.In additicn to the above, ICAITI will publish case studies and otherinomtvj'prsi -repne-t _CII and R~C~p- need.--A-:tial- projctnewsletter has-receiYI been Published~, and this 'willbge, cotne onquarterly basis 'after Mac 31I 4,985 j.'§' '4K: , 

SE. Semninarst and Training ~ k. "'"'i.;' 

Teseminar, 4short cOUrse IandxWrkshop programs developed in past~~~~ yerswlbexpded tO suppor counterpart'dissemination activities~and 
~. 
t 

'' 

~" 
.o 

:.,Genei-al seminars" covering, all 'aspIectsloj teboas and solar energy'~becno1ogie's ha en 1 "rnial oIveengiven, in all partiLcipating, countrie's,,picpll oe.4t.p'ro~eof'developing',counterpart inerest, :andWrepetito" ftee~vns 
red' 'ncsay.ITGe~ . 

8 S not 1considler ncsr.Geter .emphasis, ~il ,be~given t6ss~ n zc cl~ennar-wrsps most 1o whic will ,be effected'd recL Iy in. appropriate appl icaion, areas outside 0&f 016he capital: cities wtmxmmutilization, of .existing. denstrain nits. 
IApoiml 70eetis type will, be*carried'u in -1985, ith'hhighest rio'riygve o h-'h-drier, biocjas and, industrial oven tecnlois 

"" 

nashort ~courss. n ok]ioswl e programmed initially oni"1quarterly ;basis and- onrv an annual basis for the',period: 6/30/85 'tlo 6/30/86.
' However; pr.ograns, Will.e flexible enough , -to permit ICAITI 1 to respond to .~.1~~~~.jthose requests, 'received L.from the field 'that appear mostprcanising for the~#creation of neWv, small businiess enterprises. 

'~j<4 

F. 4TewApplications anidDissemination Support4 

Fnsi'lddin .te budgeIt in these categories wilcovertte~ "~following 'activities in 1985-86: 

- Researchl and development of new technologiesjand appicaion for 
existing ;t'echnolo ie s ; '. a p i a i n * fr,' 
solartoombstio driers and bicinass ,canbuist ion systems for diverse, 

7Demonstration and transfer of latest developments' to 'counterparts.These lincltxie cerantic stoves in 'all' countries, chacoal kilns inHonduras,''solar lumbe driers in Honduras arnd Costa Rica, 'and,'modified biogas systems in Costa' rica; ,
_7Limited financial'support'for the, start-up of .counterpartdissemiination programs" for all 'Proven technlgefnst euefor promotion and training exclusively.hoogsfnstbeud 

' " " - " ', 

. 

G. Fees 

In the first quarter of 1985, ICAITI will develop a fee schedule for'~;~seinaSL workshopsadtcnc evcs and manuals with the 1idea of making~Athe project activiti'es mo're self-suporting and demand proven.' 
'''." 
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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 
idea 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 

8 23Seminars 15 
Short 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. FINANIAL PLAN
 

First Five 18 Month 
Years Extension TlTAL 

A. IROCAP 

Long--Term personnel 960,720 440,000 1,400,720 
Short-Term Personnel!! & 2/ 
Travel and Perdiem 

394,433 
410,795 

210,000 
120,000 

604,433 
530,795 

Publica tions and Prcmotion 55,000 69,000 124,000 
Serninars and Training 90,000 46,000 136,000 
Erxri mentation/Demonstration 125,000 80,000 205,000 

*Iemi-,atior Support 25,000 132,000 157,000 
r Cnsis 
• :d (80% of long-term personnel) 

154,989 
765,795 

30,000 
352,000 

184,989 
1,117,795 

- 78,918 78,918 

'NfAL, 2,981,732 1,557,9183/ 4,539,650 

3. ICAITI & Host Countries 

long-Term personnel 454,550 104,000 558,550 
Short-Term Personnel 85,000 - 85,000 
Travel and Perdiem 150,000 - 150,000 
Publications and Promoticn - - -
Seminars and Training 
Experimentation/Demonstration 

-
422,524 

10,000 10,000 
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/ 	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".
 

3/ 	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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V. PRDJECT PERSONNEL 

A. Professional
 

Deputy Chief (Lic. Manuel Recinos) 
Deputy Chief (Lic. Oscar Maldonado)
 
Deputy Chief (Lic. Sandra Smith)
 
Technical Editor (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) 

B. Non-Professional 

Marketing Assistant (Ing. Ivan Azurdia)
 
Marketing Assistant (new hire) 
Promotion Assistant (new hire) 
Combusticn/Promotion 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 ialvador (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
 
FUEJfOOD AND ALTERINATIVE ENERGY SUr-ES
 

PIMECT (NO.596-0089) AND
 

RCM10=1TIONS FOR EXENSION1 

I/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 

was initiated by
The Fuelwood and Alternative Energy Sources Project 


in January, 1980, in accordance with the guidelines contained in

ICAIi 

Project Paper AID/LAC/PI031, Project No.596-0089.
 

in the Project Paper are to:
The basic objectives as expressed 

- Procure and produce technologies for testing and demonstration, uhich 

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
 

use in Central America or elsewhere was contemplated.
technologies now in 

ICAITI's responsibility was to review existing experiences, adopt 

technology
 

as necessary and develop and disseminate new approaches to meet 
immediate
 

energy needs with renewable energy sources, as appropriate.short-term 

The Project Paper states that all project-supported, in-country work was 

to be performed in close coordination with national institutions, through
 

CATIE and ICAITI representatives, working with
 national project coordinators. 

national counterparts, have been responsible for site selection 

and
 
ICAITI


construction, testing demonstration and dissemination activities. 


currently has one representative and 2 assistants in both El Salvador and
 

Costa Rica, 1 representative and 1 assistant in Honduras (with a second
 

assistant to be hired in 1.985) and one part-time representative in Panama.
 

The use of Peace Corps volunteers also was anticipated, and 
has strongly
 

impacted the project in Guatemala and Costa Rdca. 

STATUSII. PROJECT ACHIEVEMEN AND CURRENT 

1. Overall Comments 

The following presentation deals separately with each of the major 

components of the project; combustion engineering, solar
technical 
technologies and biogas.
 

In addition to discussing the current status of the Project 
in each of the
 

technical areas, the commentary below also includes recommendations 
on the
 

type and nature of activities that would give continuity through 1985 
and the 

under a proposed project extension to assure a smooth
first half of 1986 

ROCAP has included in the FY 
transition to a planned follow-on project which 


1986 Congressional Presentation.
 



-2­

2. 	 Combustion Engineering 

A. Domestic Fuelwood Stoves (Lorena Type) 

Project Paper Goals for. this technology were as follows: 

- Effect literature searh 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 
ulrcujh workshops, written reports and other means. 

Durinq 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, sud 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
 
,'ithpositive results obtained(l). 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 needs. 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 
comparison 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. 

(1) 	DeiTfled information in ICAITI report "Estufas Domesticas: Pruebas 
de Eficiencia Energetica". 



Teholg tr-se ini the stove~ f ield has been acco' l i shed thrugh . K 
meetngswith coutrastoeonstruction wrkshops and technicdal' 

a-ss-sa--nc iintsie field., To, TC Ir4vn6fra tv workshops~ 
:to counterpart personnel inCenral Am~erica. rneeprone ntr havIe 

S tained others~ in their respective' countries.j In Gutexiiala, six Peace Corps
~ ~vlunte~s~avebeenassinedfull : 	 constructionL coures-ti eto 'conduct-stove 

c personnel andjcanmpesinos. arirangeent with Peace.~orountrr 	 ASimilar
~'~'-Corp' 	 is in Honduras and Costa Rica. 

~ICAITI ~has 'provided all ,counterparts 'with construction manuads for the 
SLorena andChulah 'stovs,as wjellas promotional brocbure's. ,A :special ,'j 

iostrcinmna o.ltj i'nstitutional kstoves, has alobe p~repared and 

The. domestic stove activity can snow be considered: n the di'seminto :;<4i 
>U7,. 	 phase throughout the.rgion. Present status'of the dissemination activity by
 

country is as,,follows'- :z. - -'-


Guatemala "~-'~~~* 

~Stove dissemination has advanced most rapidly~in Guatemala. Over..2O0'-"~ 
; 	 natijonal and PVO ranizations have helped w4ith,-training cour-ses.'and (

constrution&6f'stoves. 'ICAITI assisted the Ministry of Eneirgy in creating- a -"$ 
!qtioral.-Stove.Committed to coordinate -these activi jes," airanrinq AtheAnitia1 
ccn a, s 	ad o 4the 'first meetings Lin 1983. committee 'is now~ctr'rgThe, anizi 
fuunctional andis dnducting~progran1 evaluations and' the'trainin4'of,- ~ 

~J~additional extension persormel, including 300,extensioni'sts fromn 6II (k 

~ to The ministry of Energy. reports. ,over, 7000. stoves, constructed, 'in Guatemala 
t.date. A total of.26'institutions have&attended C~miirtteIe. inetings,. 

although only 6 or 7 are participating actively in committee~programs. "'ICAITI 

,; A'.is continuing' to provide technical assistance to the"'conii .ttee, however, a 
, gradual] 	 wi,thdrawal is 'planned 'as the 'committ'bcoe sel-.. fcint 

­

inaddit~ion to the NainlConnittee disseminationmoe CI i
 
'''sponsoring, a Peace Corps project in two villages' near Antigua, wherestv
 

.constructors are being' trained t6'carry out this activity on a -conuercial 
basis (Q20.00 per stove). The village Cooperatives managea .'rotating fund to 
provide loan~s-to home owners for stove construction. A preliminary evaluation 

~% 	 of should be available early in 1985. .'~.,.,'~, this prdject 

In Honduras, ICAITI ,transferred the domestic stove technology, to its 
principal' national counterpart CDI (Corporacion de Desarrollo Industrial), who " 

,.had a' rural technology project sponsored byAID Honduras, in 1981-1982 Since 
then,- CDI rep6rts 'the construction of over 2,400 stoves. '' 	 --

CDI has 'also modified the Singer stove design so ,that, i t may,'cook cassava, 
an important stple? food , of the. black populaton, of tI ,AtaniCoast' Is bla Ick $4 

m~~~pOPulation."~With 'support from ICAITI sFuelwood Project, 100 of~these cassava, 
~stoves~have~ been~ constructed on the Atlantic Coast, and another 50 are 'under,; 

cosruto Ila on Pota 
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7-_1 - o lbrft. yp-3toe-ecmmndd-fo -h- e s"' ion­

~~~~ 
Multi-institutional, exesintpe 

~ ~ ~ -iucefllevlpdia'll 
ldissemination m~odels have be 

.three of the northrn n"Ctral--American -

tAIDr-v in0 arxai 

< 

.~<""~' 

" 

spnsre uneidn'ea ershipin Honduias, a~NationalStv 
comite oraie inGaeml'nd ,El Salvador., Except for -routine ,-­

1iaison and sonme. trbbei-s~iotin', t~t eurmn for further''assisetixi'e 
~from 1ICAIT~hinti 7-field'i1ni 1985. should', be miniimal:' in Guatemala-and-6-

Honduras. in El,' al('ador, hwir the National Committee -will~ only be" '" 

formed'Jin late"'1984>",ICAITI peronne1 sbould work' ciosl 'with"th 
Comitee- ssstngin preparationo programs for at least the 

J 

-'-' 

A""""' 

Thestoveprojec,.so_ farhahad.much 1esipc nCsaRc than in.
th tor''American conre.Nevert]

severaltio hterhe expressed
are inovd-in: stov1e n seea~thes fora inttti 
interest." ICTI ' proet d'issmination team 'has" beeni documentn t'he, 

sucessuldevelopment 'ofthe National Stove Coimittee' in Gua.eemala,i, wihx 
,'vew:towards5,'eplicating 'thi6 dissend~natiofr mode inj Cos'ta 'Rca. Thisz'K 

-'~ idea will'be-presented toME Costa Ricaf ijn late '1984. :If res'ults'.are 
rpositive, "ITI 'should 'be prepared to offer' t&chnicalI' assistance4 to.1the 

-costa 'Rican National Committee during 1985'. -

~ 

7 

f 

' 

.3~---~ 

~ 

In Panaia f lo-U of therecently ,aiepersonnel will be needed in 
1985 to6 eterrie if a worthwhile'dissei nation prgramacan be. developed. 
Also,,ICAITI~should be prepared to provide AID/Pana-m~ with all assistance 

4eV e tomaethi stove program a, success,---­

"s 

~ 

The" scial> Peace ,Corps commercial-type dseia~o md rsnl r~r 
.,testinGaeaawill be~ready for prelimina e~valuation by"the' end of 
Ite.year, but at least the first three mlonths~ of 1985, will be neededto 

veri~~~~~~~ ~~ ~ ~~ fyirm sigrsutf hsmoepovssccsflIAT 

1'""..dissemination' personnel' Will prepare -necessary documentation' anid, during­
.. , 1985,r prbrr te 'this typ of dissemination through presentations to the-

National 'Comiittees ,induatemala and El Salvador' (po'ssibly al~so inCosta­
'~ Rica), CDII in Honduras,,'Peace Corps' Honduras, and Pece~ opsCo'sU Rica.-

BCeramic Fuelwood Stoves 

'~'>', 

>.'77 y~'-the 

The ceramic cookstove is a relatively new developmient not considered in-
teProject Paper' ICAITI began work 'on this device in'1983 to respond 
7 followinz, problems identified by stove dissemin~ator's in the field:' 

to 
- -­

'~"~Many campesinos found' the Lorena stove too complex for 
"do -i yourself construction,'thereby requiring extension workers 

<~dan> Peace Corps volunteers, to do mo~st of the construction work 

4'7'7"-'77-'- 4 '0 
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Flia'n of the pot station o~eiisrsulted, in 'majo mnteac 

Seral instutions.'involved-in~low-cost,housir4g projects (i.e. CEL, 
"Ei.Salvador;' ICE, Costa Ria) idicated a8 need 'for a. m~d iar, 
stnadie )'tvwhich can be incorporate& into.lo'w 7cost 

Th ATI ceramnic sto'."'_onsists of,'three cerami pot' stationisandall ~ I -

Ths,6imintthe, "art"I'of ''excavatlingpot: stations and uts rvie
 
-.,111i -t'insrfc;i~reprasndrze'to suitable~­pot sents 

-11i~ the ~design and ts: of, the crmihas complete laboratory 

stove.' 11e efficiency,'improvements iachieved by' this' moel-are expected to ~-a---K~aa
 
-ex ttoe 'cstomized".Lorena Stove. or 
 -a 

field test' were promisin, .< Local ceramic manufa6ctMrr have been
 
auiao r a. pilot jot 'of 50 inits ordered. 'By. the en of
aid 1984, :an 

evaluation of- the ceramic industry experience will,be:.available', 'and." 
-L~eld-btesting of the 50 unit's by counterparts in process. 

, 

A 

aA.-January 1985 -. June 1986'-- aaa~ 

aa~I~ay 1985,,~the ,acceptability of, the ceramic~ stove' by Guatemialan 
institutions~sol b~e 'established. Asumingposi ive, results, ICAITI should - a' 

then train at ;leasta one:a cerami'cs 'industry and.-onefield. counterpart in the 'il-4"aa' 

technology in each of the other~ countries' (2) The ceai tvswllalso '< 

be 'r~~t rou h Com ittees,Pea de ma ­te he National Co rp's,' and ot her, or" 
n~tiutios involv'6d in low-costthoiingpojt'Kpsiea~aY a a~-<aa 

-a!Jntitto psibe'hroet-a 


>>C Industrial ovens ,-- a' 

Astaedinthe 'Project Paper," ICAITI:,a to ivtgte "state-of-the a 

art" in2 Central'America, and-.develop seven fuelwo~ effib'ient designs, <ja 

covering brick and ceramic kilns, lime kilns, bakery. ovens, salt -evaporators, a-aa a 

Sand crude sugar producers; construct demonstration units afor' each of the sevena
 
diesigns; prepare reports and disseminate technology to national extensiona a
 

agencies, PVO' s'and users tbrioughout the region.''a
'ndustrial 

(1) Th a-rn tv sal scsc ~itwt h cewe'~okn 

ath-l a ua .a moes f r h o sai nop n n s
 

autal ao -s ceaas~nu usav aledbeIn
 

th earh a a, ' ''~' ya~is'asdasmdl fr~hptsainoeig.a 



Due to the e , i ~i 1 n domesti~c stoves early~in the Project, start- up1of 
uzbroteindustrial ovn r was delyed; neverthess h 

,~, dn~n~rion pesent3~y oinstructed exceeds the nuiiber 'specied'nth 

Project.-Taper-ad es-hl-flc 

.Fiebkr vesoeec in Guatemala, Hondlaras 'El' Salvador, .) 

~ 4~~~i'.' ~r bc&cl o'ie" eachl in Guatemrala, Honduras~and El Salvador.': 

AOn' saltcooker' iiiHonduras.~e 
,~~~~1ugr paea cookier in Panama2.. 

~ Work on the bakery oven arid. bric kiln tehoogies was"init'dt~ 
Searliest, and, is furthest Iadvanced Test f'the. demnstration ainits show, 

~:'k'~fuelwoodl savings-in comparison. with'traditlonal 'equipment of 35 ;to 45 prcentj 
rlmnrfor the brick;,il~ d.40 -to; 5O'per -cent; o the,,baker _oves' 

cost es'tin asst't~snl pyback,'for both . technologies9-- The ,,. * 

.. mons:activity, zbick~kilns and bakery ovens 4Was just completed. 
, 

thi 'e erh s goddseiainprograms "inthe baery ovenfel 

are already startEing in E avdrn Costa Rica.,' 

in-e salt cooker demonstration unit, has, belen operated for',one season ,in 
Hondras.Verbal~ reports fromn PTR engieers indicat consieabe 

S savings and goo,wnr acpnce his' equimet 1)wa l "atthepsnt 
~y"~""~ time' apjber torpiaeol for Honduras, where a significa4 nt'market~
 

~
existS for "cooked"~ salt. ' ~~ 

SL'The lime ,kiln-demonstration unit, in Guatemala, and, the',panela' coolzer in
 
~.Panama have' just been 'constructed. Test information 'ilb vial h'
 

end'o 1l984. r"-


Sa. Bakery ovens 

Post-demns~vtration dissemination' of the 'bakery Qven~technoldy moved mnos > 
,n ElI Salvador, ';.here mn'y of thbaeries, are- rgaiz~ed in a natlondl ' 

coperative'(COAPAN).' ICAITI collaborating(vithCC AN 'conducted 
'~~-rapidly 

-engineers,4.several"short 'courses, including 'a demonstration 'of the oven,, and -1provided 
inte'est-- b~akers with construction manuals in early 1984. At' the)present,

RiAtime,- at least six ovens have been coristructedrby local bakeries, Iand another';: 
four are under construction. Most of thesehve been built by'the mason" 
trained' by ICAITI during the demonstration phase of the project; conrstruction 

mason "'"manuals were provided by ICAITI. It is reported that the ICAITI' trained 
Shas' hired two full time assistants to help him and that several, bakers are 

to construct new ovens based on the short corses and the manuals.'attemipting 

interest in the blakery oven technology in Costa Rica has probably been -as 
a.
hi hr as'in El,Salvador, 'hwvr bakers in.this conr do not have 

production cooperative as effective, as COM1APAN,' and ICAITI has been working 
with individual' bakers. Two ovens have been constructed by- bakeries 

in the Saniose: a osrcinoathr nto h eisl of Ncy 
-'<directly 

emontraion beusedfor asos
is~baingnitited~s~ nit o rainng 




4~ 4 

needed: to fulfill, eight requests for ovens received' -in-this .region. Before, 
the-d of a-8sexle's -of--shorts rg-h akry-ouse&'ceri~h-techno66g 
will ibe efctdi principa1 population cent~ers' n Costa RiCa.e 

in Guatemla, the'first demonstration unit wasiocaed at 'inl:wINAT=,~ 
octonlscolwer ranngcure frbakers. are conducted. ,The oven, 

however, 1isused':'sporadically and has no enalsful dezmon~r~ation uit, 
~as~hope ICAITI,, as, 'since staredtowork w~ith thNtca Cojra i. 
4Insi2riprittifo f_ the -bakery,:6ventediriolo Thsa led to th 

consructon ~f anoven bya privt&b1er i ~jutia Using~this iatter 
Luiit. for emonstration purposes', -a 4local dissemination'i .progrmin' the~Jutiapa 
C-1rea, is'ncow starting.' i' 4 ~I 

4~4~'~ corsidrabe --technical poblems. were -encounitered with theW~dur~~ no 
~t~iU c~l 11 i 4-i co IstriIct d lin .Danli dtue primiii-'to,la1bo management~4t~:~itin 4 art howver ~AACDI4

-icntebakery.( This delayed disseinhaton staru, hU eeP2D 
pesonel hay e bepe'n thorough..ly trained intfle tchily4and, theyiJprovided -~ 

assstnc to &:privateba eyinea or the succedf1~; 
':i~t '1 !-t-up of an ICAITI b cfyoven1 in mid-1984. CDI hasW-'' 

'v ed -irrea~c(:iti nal requests for ovens,, and' are na4 ipromoting the "i 

t~~ocythroughout the country.'4 

Th3, e first bakryoven inPn ais tinerconstruction, and wiU'l b&'e 

op~eration~al' before the end of 'the yar., > ~~3 

-June~4'~January 1.985 1986 i' 
Du~tring ,the extension' period, muhremains 4to be done to ugrade the 

disemination efforts in GutmlE avador,, Honduras ,and.Costa ,Rica I 
{Jwhic6hj..PJst 'started in 1984'; 'ar~to initiate" aprogram in Panama. Probably, 

'less '1effort 'y, ICAITI 'personnelwilli, be required in Honduras,, 'were' CDI 
~personne1l are alreadVA welJ nvoived. <444,4.$44 3 

Inta' Salvador, ,altnougn the prgmis off to an excellent start more 
maon ~hoid& r~i~ ndaditoal ~short~courses ~given in areas outside 

Maon dan shtld3.adti tri.,f-SnSl~dr toincreasetheesccpeiof the project. 4Also,, in Csta' Rica,> 

,' "ijtinerant", short course3 
pro6gram to be4 effected, before DecemberK, -1984, will require~ considerable effort
-t~low-up-6f the Guaniacaste 'demoinstrationind the 

byCAII' 4 Dlegate Assistanits~as well asIplnidistby&muin
 
,engineers..14)-4 
 4 

The-program just starting in Guatemala, restricted at present to the 
'>Ju~tiaj~a 'area,i~should be expanded nationwide thrbugh., hort cour'ses 'and -4 

on-7the-job trainiig,,of construction personnel. IIn Panama,, post-demonstration' 
3 shpr seshould be a local institu~tioncou initiated in collaboration with 

that~c a~sist, in promotion -and'supervision. <,AID Panram also wishes4 to, 
demonstrate the bakery oven in conjunrction with its stove program, and ICAITI 

should pro6vide rnecessary technical assistance. ~ 43 

' 

4LJZ7jV
 
>' 

44' 444~144: 

4 

V!;.4 

- * 2 

3 

: 

3 



40 

Fliod efficient brick kilns have been demonteci 4 t X
El~s~o t c65I adered sind6e the"5ic 

I~industry 
1 in tha conryir opieadCoowry t cunty is o lsser iimxrtan6 .an-engineers'~ timne was. neede-d'for hige ICAITI cmut'ir
 

Aftr te einnstatin, hre intittios Army Engineers, Honduras;To'i~s mInstitute Aand I,instry 
r 
of 

t 
,Public 

.'' 
1Woks, ,El Salv~ador) have'accepted thei'~Ai~design.and I ar resent y onsrucing~urnits or-their own use. Disseminationin the private Asector~ha not;yetsta <Th brick kilns representr*,lative ngn'-investmi1 e'nts (four" times",he cot ofabakery oven) and the 

~ 'tilad& .k, g.I4 st terest in the, .'jtonnoL*o-g'yDy.iclust'ry has been 'sho",En 
If 

-sn:E.Savi 'avdrA'Where 'the -israi 
k is.being lused, opb6kiln: 4 t eA,-pouef'e4rt-qua Iiy iea'po'A cnobefabricated' in.traiditional, k;ilns. ~ 

ta 

A.. ~1-January 1985- June 1986 

During the poetextension, assuming no change in 4 teprsp~ctiveslf
financing,ICAITI will limit itself toicuing thebric kiln 't 4-4-og,offerin iseinrs and.J±~y1teV'4-4A4-VJs semnar, Lad ofernginstitutions interested 

eclhial aistance uponr request, to individuaso~2V4-"-~~Vin~building kilna. : 
--- 1. 4 

owh~ever,Duin, n94 ,ICATI1with 'IDB,'and '.kariojju$'founrdations~ 'dScUS 4 Sedthe.f i~ancing problemsa&1 ~te~st2fftfDA ofildcs that 
<u. be' 'Wiln orvd ­reolig furi4 dof $300,OQi 5 bj 10i5g0

ICAITI4.for: financing sm~all 'indd111'no er7:'Istricted 'to brick kilns, 
technologies. This, fund, of cpurse, IkYOUld '$&,±i~'~.'c"'.'I 

but couildl also beIusdfo kryves
biogas digestors, solar, driers;, etc. If, this possibility beom~iesraiyn

Searly1985,, .the' dissemination would, be greatly:iirvd..' 
There is also hope that EE and -.IDB 16an"'funds that would be'managed by, <o'f~ 

'teCnta meia'Bn 
CA~' could 6 1so0 be. used 'by, small1 in'dustries . I'f 
'444~~4~ this sort fj arrangen.'iit be, a~hieved, ­it ' Would~ LrJlieve.' ICAITI of.E the 'need',to ,tbecome a. financier. .ICAITI 4wouldassist small''industries in conducting,~

inaca 1esblt suis help jutftelas
 

' Vc. Lime Kiln ,II''1' 

4A fuelwood 4 efficient 
'4' Vc'>Guatemala in 1984. 

lime kiln has been designed and 'constructed'ini~l~4.The kiln presently is under test adresults 1 beV.'' 4will 

available. before the end of the-year. 
 A. 

A4 

~"." Assuming Isuccessful test results, the lime kiln technology will be ~ 
promroted 4iriGuatmaa in 1985. Also, 

4'.' 

CDI 'of Honduras has requested, aV4- de4 n-dti6at~onof the techn~ology .'in Hoznuras .as soon as positiv'4test resuls
hae.enobtained., Lime 'production.,is imptant"indust ry inhan severalaea

~~~4-'4-'Ao Some"Af' 
- ~' Central, Americ. imeis actually.'imp e region so thze 

4Vpotential for tlsapplication is ­
"'"V'".>2." 4 

" " ' 4 t h s ~ i g n f i c a t . 
4',4 4"' 44-''44l7 
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F d Sat~ ker 

Salt -traditional1 has benpoueon 'the:PacificCoast ofalo
 
te. Central Ajeican countties' both by: solar evaporation aEnld 1bycooking, brine
 

7with fu6r .c'_>,I'Costa. production' is principally solar,, and in',Iica, 

G tema a,, since~1gsail wspse roitng'h*cuttn of m.nangrove,
 

',trdizional fuel 4for cooked salt), production nottlly t~ solr The
1 
,psent- ituat'i'6ri iii El' Salvador is unknown~since' this aciit tkes".placei~,ipre n''A aciiy 

inIHonduras, 'however, a considerable "c6oked sat"industry still exists,"
 
~using mangrove fuelwood,''i and the4 Honduran Government apparently is reluctant
 

4 ld, imustr..ot ofb'hb x the cuttizn 'ofyngye 
i , lartng~wih 'bDI deige an n .tl a fue].i.,,od; efficient>~~ 

__X~ernear San:Lorenizo, Honduras,, the last season
 
(Y~~~~~~~~~~9). ib i934i ikCIrecie est data j~
 

Was 16t O~aned§_nevertheless, operation'o, th avryscesu ,u 


cli ia 75 per~ cent reduto i ,, per 

Recently, the Honlduran Governmenit has ecomne concerned about the depletion.~~
 
of t angrove sforest q~t1 Pacific, Coast. CDI,,, thr frplans 


' 

, 4 to~A~'
 
i aitiate> ror- t -encurag prdce.to swtht solar.evaporation ~
 
mehd~or;-.asan t~mdiait~-- tep' to'tit1 s s the mos~t efficient
 

fuelwood svaitab okr U) (o~

Duig e:e season~ December-.Apri) D t panto. L 

'build a estomr salt-ccoker,"demonstration units-in the~zone, and4 have 
~adtoal CITIs L ' ehnical'assistace . 

4'ese adii n ICI 

Duroe4 totehghpirt and the environmental implication ; foe, this ' t ~'. 
'Projecft1985.videshould'istance necessary~'to CDI;,-drinq the 

'f,18. in "the''egion,' th 
using solar tedhnologies for,'dxying'tsalt. ~ ~'' ~ 2'K?' 
Nfirst 'fourj4 iKM-thS Elsewhere r~ai:wl eo 

4 

'Panela1'Cooker 4 

j.~ Crude sugar (panela.) is prroduced, in. all of the' Central: American '"~' "' 

'countris(lhuhoa le~s scle'in El Salvador) by evaporating."a ~ -

canujic edin cIookers.I'n Guatemala, the sugaIrI Icane-bagasse .is,used almost 
44,4'y asthe-fuel for 4cooking panela,':while in Honduras and:Cos4ta, Rca, 4 .. '' -t' 

.bagasse4 ,is also used with a.,uelwood suipplement. ~ 4 .?., 

4 4 

Apparently th possibility." of pasn legislation,4 n Honduras,% to force,~4 44. 


the' us of<44, ICAI,.. ,h 
4
TI4t w-fired' 4 sal cooker is44 being cnie..~p 4.~.-4,4 

http:prdce.to
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In Panaila, th0 equipment used is more primitive; fuelwood is used
exclusively with eproducers 
 feel its eat
value i .-dN- as a" iscarded Jince the p~cr elisha 

ICAITI designed and built a pmdj.ia ceoker i] Panama in mid-1984. One testwas made as a dc:nsta:atjon to ._'cl prclucers using 100 per cent bagassefuel, with completely satisfactory results.
however, cannot Continuous testing of this unit,be? accoi;:plished until November or December, when the next
sugar cane crop is available. 

January 1935 
- June 1986
 

Asswnfing satisfactury ctinuous testing results, AITI,prepare a construction minual and give 
in 1985, should 

tcchno1ogy high priority to disseminatingin Panama, 
a 

thisMhs could represent a 100 per cent fuelwoodsavings in the Panamanian p ,ola 
i.dustry.
demonstrate AID Panama also intends tothe paxneda cx]'V >in Conjunction with its stove and bakery ovenprojects.
 

D. Char-cul 
, yP .lysi
 
ProjccK Papr goals were effct a
prototypDe improvcd 

to Ai b:rature review and construct
charco-al kiln and pyrolytic conversion units, test anddemonstrate units in appropriate areas; prejre reports and disseinate
 
technology.
 

This activity did not start until 192A,
stoves an.] industrial ovens. 
,ue to higher priorities for
,"trro:mpi
local investigation, itiuof the literature search ai-ndICA.'I decided to concentrategasifiers for rural appl 

on charcoal kilns and smallca Los .IC -1.Iprototypes has constructed two experimentalat its hauc" in Cnn!.
design for prclucing ihe first, a novel charcal kilnS charcoal frm sam..t, was constructedresponse to requests from Costa and tested in
ica. ExCQL for some problems with the
sawdust feedinj system, technical rwalts1 uepromising; however, laterinformation received from couLte-parts inavailability 0osta Rica indicated less sawdustin that counti:y t,: 1 "c tod ,, as a result, testing of thisunit has been suspended. 
 he othei: .Lotot r, a small gasifier using eitherwood or corncobs as fuel., 
is ncw under test.
 

Durin the initial survey more ineret
Rica than 1n any other 
"., in charccal was detectej in Costa
Cc- t uerican country.demonstration activity w 

For this reason, the
nitiated in this cuntry.
conventional 
ts ICAITI now has one"igloo" or "a-hivU" (..,rcwl kiln indeironstratji unit operationinnca., n:rOn Jose. 

as a 
establish productivity u-amd cost ef 

O.a is now being collected to'ivcv, ..s.
additional units will be 
By the end of the year, twoxcnstricte.A, ,o
_thr conventionalin collaboration with CA'T'IE, kiln in Guanacasteart a po .u l natal kiln on a private farm in
Turrialba.
 



4Z 

'I1 ~ phT pared acstruction manual for-the con'etional1 charcoal 
kilA~ Csta~ic inOctobe6r= A privat 

enterprise nea Puerto Lio'ascosr e two, kilns baedo the4 ICAItI~ 
'ein, leewere~~bultb the .same' mason who constructed th ICAITI , 

~Januar 1985'- June 986~ 

Durig te extension,-,'iICAITI shbould, continue to'coll orte 4jith.CTEi 
Costa Rica ~in the disseminationh'f chacl 1 kiln', 1n eas where CATIE 

j~lanatio's''ar lctd',:Interest in 'otherocalis: to' leAAof
~5vLding' tedhicalassistance to p'rivate-findbstry ink the chrca ield

slxiuld Jso be- develb~edjin Cos'ta" iUca to ~red ce'rrqre si6 'f CIL ''~ 
equ r" m t o' IAT 

k-01,doduasha 

Honduras. in 1985.1 

alsbo request .IILto introd...uce, this technol~ogyi 

ICATTI Willprpr a reportl covering test results~and- economic, analysis,
for g4-O--L&;,ieirs, and will explore possible ,interestk in this tehnoloy whic' 
may be. sunewhat' complex for -rural,Cenhtal:America'. 'Gasifiedrs would 're ,ceive.*~ 

~i=or atteOntiii e tenwproject 'thiat' would coiiee in'rnid-1986 ~< 

3Solar Enerqy'Technologies ''. 

A. Project Paper Goals K ''~ 

The following goals were shared in the Project Paper:,' ~ 

{.Evaluate three primaryaaplications:. solar weod and bagasse driers,; 
"' solar evaporators for~~salt production and 'sclar water heaters. 

~ --­

~ 

:Dsign and test simple solar 'driers 'to'dry wood for both domestic and 

Demonstrate- two -industialunits 'nd'at east ix domeic driers. 

Wzbrk 'with solar -salt -pioducers 
'evaporators.i 

to design and construct 
'' 

solar .. ~' 
' 

~ 
-

'' 

4 ,4, 4,Demonstrate three solar hot water 'systems -two a olications for ' 

~-~rural clinics or schools; possibly third unit to heat biogas digestor., 

--­'- Build, various test ,units and determinel-the cost and performance of 
,~~-ki4''tliedesigri s. ' -, '4 

' -

'" 

' 

-

j 

444'4.44'4i~ Construct field test units and dissemin~ate, results. 4 
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B. Accomplishments to Date
 

a. Solar Driers
 

Two fuelwxod 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 simultaneously shcwed little dem-wnd for this technology(l) and, 
after discussion with R(X:AP, 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 luiber. 

In response to the above, ICAITI has designed a low-cost "tent"-type solar 
drier suitable for sriill-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 deonstration phase, and ICAITI nowi 
has fish drying deonstrations in operation in Guatemala and El Salvador, and 
a third under construction in Puerto Liiion, Costa Rica. Fruit drying is now 
being demonstrated in El Salvador at the National Agricultural School, and 
grain drying in Guatemala and flonduras. 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 replicaLe thelunit in Honduras. 

(1)Although the solar drying of fuelwood 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 possible impact 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). ;ost Aood users only have a supply 
for a few weeks and, therefore, for reas/ons of cash fl.c, could not invest in 
the larger stock needed for drying. The campesino user has a very short time 
horizon for his money. The period 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 devel.ping 
the technology has led ICAITI rapidly into a numdber of other far more saleable 
applications.
 



no-la, tcI W-MaIEI 

Soladrdr' iemarsfoll' ed by- practical driercntuto okhp 

haebeen-effected 
Solar, dr e, semiarser 
in Guatemal-Hordur'as,-:E-av'ador and-Costa7Rca_'The 

dirsconstr.ucted in these workshops are being used locally' by ~coCnterpart's 
and the PeaceCor'for practical- purposesaswell as demonstrations. IaCITI 
will'p~ublish caistructionmanuals as dissemination aids by thehd of this 

' 

year. ~ ~ a 

b. 'Solar Hot Water 

SAf ter: ccmpetingrthe literature search and visits to United'States ">~ 

installatins, th6e solar,, team developed a, l6qcost colljctor design. which<~'~ 
could be f abri catd ini' Centralimr'kc ,$ndsi e o]rh6t' water system~s.9', 

both residentialand institutional use. 

n. pr.s tia h,,.ot :.-w ;.Vlen ; p eee timei over'2 differentctypesof residentwater 
and collectbr -designs have been esteid'and demonstrated at ICAITIi, 

Gpuatemla..:Five institutionlhot water system demonstration units have been 
t i nhrCentral nAmeticaaoeeach in Guatemala' Honduras and El- Salvador 

1,~ ~nOL. Costa Rica.c 

CostO ffectiveness an1yses prepiaredi. sbyconsultants from nergyAssociates 
Instr tional,,Alb:qt warque,NewMexibo,l show satisfactory results, for, the hot 

yawater systems~(excell'nt'.resultsfor' solar, driers),' and. the.'echnical:',''~'~ 
pefraceo h demonstration. Iunits !ha's been successful. bn, both domestic~Ua 

4 d'irtiiinallev~isf all~installations have: riovei cot effective." Thism: 
,techolugy shan elodl'tor ah:Pi t adtlat to tou lte-type solar tcolle t r has :oee, 
been d signd,;develcpd 'and'proven. "The data is'now well establihd r 

tecauseVof"te nnumor of intutallationis nGuaytemala,o Hodur.o E>Salvador,* 
andom'Te' ost payaosck pere'iod sleiss tha four Lyears inall cases 

Sles-an re ar.:-ro nthbe edr ucrse§rtdepending on the.size and loc a tinee 
ftheesystem ocal pri'ce f.'t mtri ity. 'nacue a r 

i'+ 

V 

"" 

SThe acceptance of. solar CI;ot, water heaters has 'also been ery strong. IThe-,' 
"'inst ftuti~ial' solar" hot water'heatinga'plant ' have had: no'operational '"''' 

prblm The do" si-sse,,bvaso nevery well. 'Currentlyj many 
ahouseholds in Central, America' cannot affrd 'hot water of 'any, sort. .However a" 

a~solar hot,,at'r technologies .codld eventually make hot water more afordab] e to 
such lower' income households.' The real hurdle is the large initial investinent 
costrequire to purucas 'a solar~hot 'water 'system."'' '; 

" 

a' 

'V 

a ,There. 
'''thesolar-collector, 

doeas appear to be a' need for 'further study by ICAITI engineersof
module .iri'order to 'improve' it~s manufacture abilityr;and, 

Y.,tesigs fr mresimpleiand cheaper Ipassive wate h'eating,, systems 
for .the llowera'ecoromic strata of4 the-population might also~belconsied&&.Snrparts hnn collector 'construction, and the.,ICAIT " 

design, is: :61,ing used ,by at 
S"in Costa Rica. 

least two privatea industries 'in 
, 

Guatem~ala,' and one a 

'A 4 ~ " ' , ''~ a ' ' a a ' ~ ~ ' ' , ~ a' 3 
V V' a 
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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 t]e 
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 oi 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-April) 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. 

1he 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 tis 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 Fuelv&od Project 
technologies, and no problem is expected in setting up dissemination 
activities. 

At the present time, the principal deiorstration/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. 
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Guatern ].a 

- 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 
d.o:1hrationI unit for other industries in the wood-processing 
fio.], No national institution is involved in the project as yet. 

El Salvador 

- :s testing ICAITI's solar fruit drier at the NationalCW'IVXT 
J'_. a'L School. Very satisfrclory results h.-ve been obtained 

ith ni-itain and cashew, ark3 the drier design should soon be turned 
ovor to thie 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 technoloqy to 10 fishing cooperatives 
presently being financed by the Bank. 

Honduras
 

- CDI has an ongoing nationwide dissemination program for la-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. 
C-iomh3ned solar-combustion driers will be tested on two farms, 

with owners providing all material and labor. 
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Plantain. Dried and ground plantain is a product which can be
marketed locally and abroad through JAPDEVA's marketing
facility. IChITI is providing assistance for the construction 
of a solar drier on a small farmn for demonstration purposes. 

Fish. JAPDEVA has held various meetings with local fishingcooperatives, 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 ICkITI's assistance for thedrying 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 waterequipment, practical dissemination has not taken off as in the case of mostother technologies. The only major possibilities at the present time are aproject 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 more 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 theblack plastic technology has been satisfactorily effected in the Sipacate areaof Guatemala by the producers themselves. ICAITI presently has a Peace Corpsvolunteer permanently stationed on the Pacific Coast, who will assistproducers in this technology in areas other than Sipacate.
 

D. Recommended Activities for the Extension Period
 

a. Solar Driers 

It is not possible for iCAITI to respond to all requests alreadyreceived for assistance in the solar drier field in 1985., 
 Efforts,

therefore, will be restricted to developing the capabilities of keycounterpart institutions to handle such requests for assistance, andconcentrating on a few of the more iitqp)rtant demonstration/dissemination
projects already identified. Response to other requests for assistance will 
be provided when possible. 

The principal counterparts to be traind are the following: 

Guatemila. A recently-foIor National Solar Encrgy Group organizedby the Ministry of Energ, 'ih IC.[TI assistance has the potential tobe an effective disseminting agency in Guatemala. ICAITI also istraining Peace Corps volunteers in this field, and is working on a
grain drier dissemination program with ICTA. 



CENTA appears to be the best possibility.
- El Salvador. 

CDI is already an effective counterpart in solar energy.
- Honduras. 

Costa Rica. JAPDEVA will be the disseminating institution on the
 

Peace Corps volunteer in Guanacaste have been
Atlantic Coast. 
trained by ICAITI in this technology. A national institute covering 

other areas isneeded.
 

Vie principal projects to be emphasized as demonstration 
activities by
 

the extension are the following:
'CAITI during 

/7c;a'CA1tla. The solar lumber drier technology with private industry 
thoroughly demonstrated to

in cyyttepeque. This technology will be 
Guatemalan industries, and will be transferred to~ropri;itc 


Li.: indura'-; and Costa Rica.
 

E1 $;bva:cr. Fish drying project in collaboration with the Banco 
-

should be
-' - ! (c i,'omento Agropecuario. The experimental project 

ndcd. ] to include combined solar/biogas driers, and transferred to 

.;0 fishing cooperatives. 

in the Choluteca area. This will 
- Tonduras. Cashew fruit drying 

provide a good overall solar energy demonstration, 
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, ccpra, plantain, 
fish and
 

shrimp. Combined solar/combustion driers arp included.
 

b. Solar Hot Water
 

During the project extension, ICAITI snould limit 
itself to providing
 

technical assistance upon request to projects such 
as IGSS (Guatemala) and the
 

Also, the solar hot water 
Roatan Hotel (Honduras) presently in process. 

technology will continue to be included in the 
project seminar material.
 

c. Solar Salt
 

Spontaneous dissemination of the black plastic 
technology has already 

small and medium salt producers in the Sipacate area of 
taken place among 


the next season, December-April, ICAITI should provide
Guatemala. During 

assistance as requested by large producers, and complete evaluation of 
the 

Peace Corps volunteers can assist 
black-pigmented tile experiment. ICAITI's 

of Guatemala.in other Pacific Coast areas
small producers dissemination 
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Since Honduras has established a high priority for solar salt 

dissemination, ICAITI should Le prepared to Provide all assistance needed to 
CDI for this purpose in the first four iioi-ithN of 1935. 

In Puerto Lirion, JAPLVA has requsL.cd assistance to initiate a small 

scale solar salt operation on the Atlantic Coast. to provide salt for the 
fishing cooperatives who presently use salt shi.ppcd from Puntarenas. Due to 
climate differences, solar sal.t p;dLuction on the Atlantic Coast of Central 
America normally cannot compete wii-:h Pacific Coast producers. However, a very 
small scale operation strictly for local consumlption could prove worthwhile, 
and ICAITI should provide assistance for this project, if cost evaluations
 
presently being carried out prove satisfactory.
 

4. Biogas
 

A. Project Paper Goals
 

The following 7,oa]ls were listed in the Project Paper: 

- Review available literature; 
- Visit lccal instal.ations and United States facilities; 
- Construct prototype domest ic Eni indstrial units with 

assisun-.nce from Uni.tc-d States cosul tants; 
- Evaluate different setd ("-cae nd examine fertilizer value 

of the digestor effluent; 
- Develop final clesigns bed uT on prntotyp)e tests, conduct 

workshop for countr,,;i: p e>:eL, ary install. 10 domestic 

and three industrial dc.stL ration units in Central America; 
- 14onit:or for two year anr] final report. 

2. Accomplishments to Date
 

The literature s.e;a-rch, visits to the United States installations and 

local investigations were acc mplisbll u[ly in Project.. LlEsed upont the 
information obtained, a continuous otreratn-IoriZOntal displacement type 
digestor design was select1-ed as most ni-1ovir[c,- The 1-%7sic n-Kdel can be 

constructed in various sizes .with guAS US( I fc: Ldoestic, farm, semi-industrial 
or industrial applications. ICAITI construcLcid tbco ,. prototype units of this 

3
b of ].5 m ( y -N1Concopcion), 3 
type for experimentation wi':th capaci'". 3 m

ar 70 m3 (Barcenas). These units were testied Lo -etormi. design 
parameters with substrates consisting of, t ¢, h nn ] chicken manure with 

vegetable matter added up to 20 per urn t of tlvitot:,! mi. A locally-produced 
, and cokingnative rubber impregnated fabric was u~ -­

and lighting equipment were develoiped. . o L-" publication at of 

technical data sheet, and reports cov!or'ci -c,.hi's test, crt infornittion and 

results.
 

The digestor selectel for the r~iy 1. enor;.atiCA program is of 

conventional construction (]c.; <- r,,k fls, re..inforced concrete roof); 

however, ICAITI developedx] a aterntive cde:!:ic.niow-cYit(soi l-cement, chicken 

wire reinforced roof) which can be used in smiailler s:Lzs in appropriate 

locations.
 

http:requsL.cd


M~tieresn~t4~13 bigs deostration'units ofi the~conventiona
 
type have bee~nte Central-,America 4 in oIn uras,- 3
n (3'in' Gatemala, 

izi4 El Salvador, an ',Pi bCsta Rica). The onduran units iricitdetwo,3Qm 3
 

moules constructed~ near Choluteca for operation of a new dairy/cheese
 
factory. Another. demonstrat ion, .ntispnedf nma1ertis year.
 

The low-cost digestor unit has een demonstrated in Gutemala, and the ' i 

construction of similar uinits in El Salvador -andHnirsaepandti 

I4n all demostration sites, the' use of~bicgas for cokin and illminationA
ibeing demonstrgt.d ofibadb6 'oue 
beenddorstrated in: Guatemala and AEl Salvador 'u T i A 

Duriiny) the duosrt ,atvtICAITI prepared:,construction manuals ~"72>" A 

covering both the 1convehtionalA and low-cost digestor.,designs, and theehave .A' 

.distributed. to'-n 
>Tnfars. hav. beeni efeced inGtatendla, Honduras; :El Salvdor,( andA Costau '(i'4U 

t ±1j3,St bosseminar,_in~ak= is ed'frthe~ lter prt of
_984 Dissemination'.prgrms for biogas ave b~en initiatedinGutal r 

(wel dvnced' and Hondua (ust. starting). j 
-i of the biogas ICAITI, has 

bfYE*c,., erj.t6 rts :andA. irnt'erested -,in'idivi'duals .National biogasK:{< 

bcden lthe scope dissemination activity, 

~ftate aoter, apiol ed rseairchi program with theA assistance of .:nited.States~ 
consutants .' These;experimensinud -bd, di t fru with ~~27 

IAdilu& liq~id-wastes'and; 'd~Y "r~ fr: use ih~iuEre of 
vegetables9 substrats''$ The United, Satsconst'a 1ns' t ha&e'ajo:'effect'ed .an A1< 

ecnoieauain fth:b~lga get -,iiig, disemina t ,dLin. Guatemala ~~<
 
(with-favorable,,results) an~d have itrainxed ICIIpersonnelz in the n'ethcxdology
 

3.Present Status ofDseinto tivities "a 'A' . 

Guatemala . , 

IfAter demonstratiol'of the 'biogas technology in 1982,' prsonlfmth 
national institutions. INTCPand DIGESEPE (MAG), w~~taredAin digestorA.I
 
comstrucition, and"initiated 4di"sein'ationi programs in' '1983.< Dissemination was "" 
 ' 

A'A ne~twad smll meiu and'lag cat"/ r operationsnadpromoted. 
thrg a series of' short1 courses givenv by ICA.ITI/INTECAP/DIGESEPErlin~various 

".1, a nate geograhical,~ areas.~ DIGESEPE.due' to a laick-of resoiurces, ihas; b m 
', ~ ~ ,o w or cosLuction £JI ,orh'~ 
 'A't 

int'cponmotional activities. INTI3ZAP,'on 'the other hand~by',mid j

1984 hadcspperis ed"the cnstIruction-o 40' ioAs ytm hog the 

A. A
 

naton INIECP,'Aalso reports some seven-digestors constructed by privat~eA
 
inidividuals~using'ICA.ITI,'s 'cntuto mauas ,wto!'ecnal'K I
 

'assistane. ,prorm e en e .des'pond
'DespiteAICAITI's hav to the' 
heav demnd andhv a, waitingls fsm 03or dqesoi'sinGuatemala',, j,' 


~'requests. ~It Ais notab.lht; t l he dietruuli tatemala have'hd2~,i1'4'"
 
the materials ard labor paid for 1by the owners. This success ,is_the 1bestl >~~'.
 

'indication o 'cst-effectivee ss.A. .'AAAAAA&AA'' '~.~~ 



In mid 1983, with !CAITI's assistance, INTECAP entered into an agreement
 
with Peace Corps, Guatemala, and two volunters were assiqned to the biogas 
project, thereby increasing supervision capability. Unfortunately, INTECAP 
was not able to sign an agreement with the Peace Corps in 1984. These 
volunteers, then, have ncv been assigned 'CoDIGESA (M'AG), another institution 
ready to start biogas dissemination.
 

The scope of INTECAP's diss-emin tion effort can probably be expected to 
decline due to the loss of the Peace Corps connection. DIGES., 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-B4 biogas dissemination programs have had sufficient impact to 
enable the Ministry of Energy to organize a National Diogas Group, with ICAITI
 
technical assistance. This committee has only recently beei. formed, and is 
not yet fully functional. It can b a very useful to-ol in coordinating field 
activities, aid most important, serge as a means of obtaining financial 
support for biogas dissemination. In addition to t. B and ICAITI, the group 
members include IMPECAP, DIGESEPE (Mz\G), DIGLESA (M[cG), University of San 
Carlos, Municipal Government of Guatemala City, tie National ODfice of 
Professional Engineers (OPRNA), CrijAT, the Mennonite Central Committee, 
FUNDACED and a private biogas firm (BIOENER4). 

Honduras
 

After demonstration of the technolcgy in 1983, two dissemination programs 
have been initiated, by PTR/CDI and by the National Resourcesone 1ntr 
Division of VAG under a project sponsored by FAO. -Bothinstitutions have 
participated with ICAITI in biogas seminars, and ICATTI has been providing 
technical assistance to both programs. These institutions, in addition to 
providing construction supev-rvision to fai mers desiring biogas systems, are 
attempting to reactivate some 20 biogas digetorr already existing in 
Honduras. These were built. by 0OlADE, but: .ve rnot been oprational for some 
time.
 

In Honduras, a special projecL involviiy< t1e use of hio0:i (as well as 
solar energy) for the ome.ration of a sma:ll dairy/cheese industry near 
Choluteca, is underway with 'I'R/CDI providmng direct supervision, arid ICAITI, 
technical assistance. This project has be.-n delayed due to tho executing 
organization's (Asociacion San Jose Obrero) problems in obtaining I.DB 
financing for building construction. These problems have been resolved, and 
all construction activities should be cortipet{i by the end of the year. This 
project has the potential to be an important: de-vonstYation center with good 
possibilities for replication in other pa tis of Cemral Nerica. 

El Salvador 

Significant dissemination of the biogas technology has not yet started in 
El Salvador, despite the fact that ICAITI has given several seminars, and 



cosierble interest was shc~n durin~g these events by cattle men, farmers,: *
 

and dailrymeIn , ICAITI has4 bee 1woing with three' intttosi th 
 ,oa
 

fil EL ET (t4G)~1and P1RM]A'. Of these, CIrA) appears'to have the -~ 

best4 otentia1I.,of becoming' the riajor d3isseffinting coiuntrr One of ~~
 
1(i-TEsb~a amntainlnis;a ntle ini' 2'983 at CEIYfl's~ ~4
 
experimentalc er,-'&ent it as,-~I
 

~ on
I ~ hi iis ,~is~ is~expected to: ltransferIte' tcnoogy3 toteC~A I 

~tensiob:Di vsio1'by-, the end~ of~the~year; wiith:dissemination starting# n 95 

CsaRica V~~a *­

~~sir~q vezy, smill-scale; disse'mi'ation' prog~qram'_ when1,7i a ICAITI s'project was~ 

I rmpatcshe ruei Costa Ric4 8ICAITI, ~
 
y tated Itheci6rt6diest6rs in Costa Rica~ as'an 2alternative
 

tasferrid the tecbnoiogy, t6' the. expeine nationl I I 

is.IOAI.TI has spnoemtw~io -inars in rCosta 'Rica,,adhs
-techrnical assistancetol the Bias Center , once they, ar drai~o ~ II,> 

c_ Ieir biogas dissemiination 1vit ---------- 1,I~ ac 

The Project Paper did not include biogas activities in ,Panama',,'since' this . ~IX 
cotrilieady. had' a proraMi~in this f ield'atz the Iinitiation 'of the Fuelwo'od 

Project._ However, several reports later were- iece' ved indicati ,ng that'lPanamra 
J 1 18 

.>5 

~.~ tchhology,**' ~ 

'therefore,,' :at the request- of the Paaaincutepr-RENUE,'and', w ith .the~, .
 

- --------.- ~ fti 

79edt effec aAcinstrtion 1in tnisapoaofRCPICIId eoiscountry. 

qcns ruction of ' edemonsttio1unt was inia-, n ember,-~ad-the, 

'I i 

13 L4ej)L-JJ.siiulu rbe operational by the-end of,: the year. Both,1 REk'a,nd,'IRHE-47

i&ledv~,~ inthe project, an!Wl atcpt with IC. I in National'
 

Biogas Semna. .I ~ - l~. .- Il 

34 I4. Recommnended cActivitiesDrn Proec Extension 

The following biocias activities 'sauld be considereda o 198t5:*I 

of 1985 ICIIs l alopoietesupr eesr
 

a. D issemination provntalidgstr mnr sbtae I 

Guaem alvasr trb-up4 ofteC -prgrmorihtdissemination 
Naiona1,r Coiteehoransiedtnce ICIn itee sjutthem 
staringes to 1funtio , sudIadisor roide conetine ,
 

-. -assistancs with sminar 1,5andtrnigiig the half,9
first 

http:is.IOAI.TI
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Diss mlination of conventional diqestors by the Hobnduran 
counte;-rparts is under reasonable oonrt o1, nevertheless, CDI 
continues to req( est ICAITI help for occasional 
trouble-shcoting, and some of this assistance will still he 

needed throughout 1985.
 

Although construction work for the Choluteca Dairy Project 
in H-nduras will-be coAipleted in 1984, start-up assistance 
should he provided by ICATTI in the first six months of 
1985, and the project Le converted into a demonstration and 
visiting center for cc~abined alternative energy seminars. 

In Costa Rica, assistance to local dissemination programs 
will only be provided u.zon rc-lUest. 

Demonstration of the technolcx..y in Panama should be 
completed by the end of 1984. Never teless, considerable 
effort will be r-quired in 1985 to transfer the technology 
to counterarts and to initiate a dissemination program. 

b. New Developments 

- The .- presently under test at thepacked _ed prototmpe digestoi; is 
ICAITI Test Center at Barcons, Guatemala, This device would 
permit the use of very dilute substrates (industrial wastes, 
sewage, slaughter houses), and ,,,-uld be useful in increasing the 
scope of bioqas dissemination efforts, presently limited to 
animal manure substrates. Di cgvcs:ors of this type in the United 
States use ceramic elemants as media for L:cteria support. 
Since these elements are costly, crushed screened stone is being
 
tested in the iBrcenas p-rototype as a Jlo-cost alternative. 
This i-novation must bh thoroughiy tested before the technology 
can be disseminat=Ld. GcKA preliminary results should be 
available -7y Lhe end of the year, but tests would be more 
reliable if continued into 1935. If results are satisfactory, 
the technol.ogy shoUIld then e tcansferced to counterparts 
throughout Central AmerI 

- Experimrintation with dc=ry diqcstors using different types of 
vegetable substrates (coF. - pulp, hx\nana residue, mrket 
wastes) was initiated in 19A,4 with the assistance of United 
States consultants. Digestous l this type can also be very 
useful in increasing the sc)lFe of dissemination efforts. 
Experinentation is noxw at the poi itwlh<re dorrtnstration of a dry 
digestor using coffee pulp con ixygin. This is programmed to 
start by the end of 191 in ru te .;. Dry digestors using 
banana wastes should b2 avLailaVLe by February, 1985, and this 
technology can be dwoo.tsai \1 very effectively near Puerto 
Linon, Costa Ric.. A" nv. ielity of dry digestor systems for 
other substrates can .Fcllc,; as part of a continuous 
experimentation [)L(cL am t.oflOutjhpu the year. 
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Solar 

A solar committee has also been forned in Guatemala and will eventually beindependent. At present, they are concentrat:ing their efforts on the 
collection of solar insolation information and wind velocity data. The
solar committee is composed of technical and academic individuals who arenot "hands-on types" and, therefore, could never be in a position to
 
disseminate the lowi-tecl 
 systems required for rural energy development. 

The domestic and institutional solar hot water heating technology has beencompletely transferred to the private sector in Guatemala. Five srall

Guatenmlan firms currently 
construct collectors, import the controlsystems, and locally purchase their tznks. 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 eval..orator black plastic and black tile technologies were
tested and disseminated during the last salt seeson at the Pacific Coast
site. The preliminary results appear promisin~j but another season of

testing of both technolcgies is necessary to irmake the necessary
inprovements before the technologies are fully tested. The technology has
been accepted and used bW thirty two producers. No counteqart wi].l be
 
necessary as the technolcxy sells itself through 
word of mouth within the 
product ion groups. 

The lunber, grain, fruit and vegetable dryer teschnology has been
introduced during the last year and is Thiving great success, but as ofyet, there are no counterparts who havve do nonstrated an interest in taking
charge of the technology transfer. It is anticipated that it will takemost of the extension period to develop the necessary haixns-on type
counterlarts to assume the required technology transfer capability for thedissemination of the si.oler types of solar driers (i.e. "tent" driers for

grains). The more sophisticated drier equipment, for lumber, fruit and
fish dryingj are oriented t1-war&3 in.dustrial or semi-industrial
 
applications, and a private initiatives dissemination mode way be more
 
oppropriate for these latter driers than 
institutional extension.
Commercial solar drying and processijng a plications in Central America are
just beginningj and additional time will b-e required for dissemination of
 
these new applications and evaluation of results.
 

Ovens and Kins 

The MOE h-ts shc;n .ittle interest in establishin.g a committee for thisactivity nor have they shown an interest n i.rcluding the dissemination ofthese technolcygics in the Stove CoMAittee. Units have been constructed 
and demonstated in hakery ovens, lime kilns, and brick kilns, and h:ave
sbown substantial savingjs in energy ai.d prcduction costs. During calendar 
year will work feew existing1985, ICAITI with .. trade associations and
cooperatives in Guatewitla iii a;-ittr.t to develop counterparts and also
train imsons an-d small rura! cc;ijst;i ction ccq:vxwrties in oven zud kiln
construction arid. operation. It is anticipated that these technologies 
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Will never-becano a governmental'counterpart endeavour,but should 'deveo 
-through small, prvtesctor inititives 'and ,wilU result 'in -a ul titude
of individual? masons or sm'al caucpanies1 co'nstructin oesad klso 

4 
'411fee basis. The energy savings~and~emplyent generation potentiaJL ­

..eiirsta ICtITI~cocnrt onteecmec applications. -\ 

Charcoal Kilns, Gasifiers, etc. ~~ :'~--~ 

Jhe 

other, 'Central -Anerican-countries, arid- has not been~ scheduled for Guatemala 

T development" and~transfer. of these technologies.i curigi h 

-

~~n~uriish nycutywhere,,ICAITI, has .a,counterpart,,that has the>~~~
 
~ 0 i~ r.esources and 'the'!trained perschhel-ca~be ~trnfriiid j'+


pi in ng -all of the technologies delopEd byICALTI as son as 'the ,
 

teclhnoJlogies or.et~hogyrapplications hit the mar1k'Et' , ~
 

-ully, funded by th6-AID/Hondras; is-.the:CentroC)de
 
D~r>L~ in~~ i).(CDI) C~DI~is a semi-a tonoious~government!al.
 

Sinsi:ituIlin chirtered, by the Hondu.ran goverqanto assist the's~miall business 
and rural,'cormrunities in their ecnmic deveomen -throgCIdrety or 

609og$ CDI s rura developiient~ group, Programa 'de.Tecnologjia Rural (PTR) 

sine the-incejption-of the Fuelwod, Project, ICAITI, 'and PrRhave ben I­

joinlrdriU'Hnuas ICAITI provides,thLtc[nca assistance, and
Sprc~juct-devel16pment ,, and PTR Ides the extensio 7d oity -<
 

thley ,have delvelocpedi training seminars adwork'shops spe'Cifi lyalrdfor'~
Sthe6 Honduran - envir Ment. ' Excellent~ ,exarfpleS of; th;s reat 1 &'ipi 4 .bee' ­
~~~~~~y' ~~ ~ ~ ~ ~ hs 'dssiintono 4 fr"hi
~ aoI're&gnd~ redeeoen I 

stoe1esgned to preparejage~quantities~o food-in' ~ reh 

No additional assistance by ICAITI 4inHonduras would be necessary lt I 

'ccieinue,the PTR rural'domestic extension work but-ICAITI s' assistance. an the 
-developme~nt, ow9'ebl siand''ar-plications, duig the lifeof the 


Fuell ood Prject.is. necessary~for fuel, savings,!employment generatin an4 
-~ 

'"'
 

sMl!, private, sec-t6r, >development;.' :v7 
 4 

7-Also, TP/CDI so far has 1not had experience in setting up private ~< 
initiative dissemination~ modes, which' aear to be best suited-for some 

--

. 

Stedinologaes. ICAITI assistance in this'-field will be6 r qired 44- "-

~Stoves I 4 ~'444 ­

'ICAITI has trained personnel from seven i'nstitutions in stove KC-- -- $
 
construction, and sax of these 4presently hav-e "active stove dissemination 1 4>- 7 -- 4~,4i
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projects. 
Save the 0nildren foundation 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

Conmittee will be 

time a formal National Improved Stove
formed. By early 1985 willICAITI then have transferred thestove techriology to counterparts in El Salvador but will continue to assist
the newly-formed Coirmittee in the development of dissemination programs and 
new stove technologies.
 

Biogas
 

None of the three national institutions involved in the demonstration
phase of the project have yet initiated effective dissemination programs. 
The
best possibility appears to be CENTA, a division of MAG, Ministry of
Agriculture, which has been testing the ICAITI digestor at its Experimental
Center. 
In 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 int:oduced in El Salvador. 
Once
again, CENTA is the principal counterpart for the drying of agriculturalproducts and is presently testing the ICAITI deimonstration drier prior toinitiating 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 n:,tional institution has shown interest indissemination of oven

technologies.
 

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

Costa ica
 

Stoves
 

ICAITI has trained personnel from three national. institutions, and has
given two stove workshops to Peace Corps Vol~uteers. 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.
 



-28'­

~RcaCost ~r~d ad a' Biogas: .Cen ter organi1zed at the intaino
-, ICMT~i's Fuelwoiod~Project. -:ICAITI -has deM:s trated it digso egni


~Csta Rica anid has trainsferred'thi6tehoog t the approprit ainl~
 

A''Solar hoEn treyse sre
 

Solr ateht sytes hvebeen denonst-rated in 1Costa~Rical' 'an~d 5 the,

~technology for the construction of flat-plae U4
lctors trasfered> to,
 
private industry and vocationalscools.
 

f'ioar dirs, a relativelyne tehology,',is b- g nroue ey,

1- ve ong'_'the, Atlantic. Coast' with e.collaL~to of,5 thi Nati nal'.
 

4. ( )"0 f. iori -y, (JPDEVA,) iJAPDEvA has t~he potenial to be very 'useful "for '' 

1-e4rbotic'.{J'inenigadmreigat t s,JUt its l1ack of techriiCalr5' 
i ev
wl.ma 54x~-t~ nu required'.for~ IC-IT eng ea rs45." 

rp15 oill the baer4'O ovntcnloyhsbe45mntadi ot
 

'Ricea. Spo7,ntaneous 'diss emination by private enterprise1 has sstarted. :No 5' 

national inslt4 tions are 4involved. 5 Onice again, considerable ICAITI time--is 

sruiol-& for foJ16a- activities.-"~ '~ -- ~ < &,'v~ 

' 

.
 
Parom ., 5.5--44.5~. 5S5 ''.5 . s44.s 

d~ate.raining of a new'''o'u4:'.terpa~rt'4i' in process an5 AID Panma~ -'.- aybe - 4s-m 

Sitrovuesd into.. Paam-., J ''is:~nvin~ a - -,n 'in;; -RiE - ' -­5'.4 
Panmaal_,___he -,~ .. ands,. anela 

4 ~N Durin te latstetwosseiarsInApog has ben doaessivpely devael 5o 
informa~ 5tien famplt, epots mayt he-

'~ 

-
­

ne 4 'coun a-ndpconstructan AImanalsa 
II "deelpe in5~- th 45-s~ns'-s-'s "'55'5-55 n ul dPoet -­l ntveLeg, 


5kln
increasing y,. 'n lu-'bioas sola~J4,44'4-."r Thovn -- an technologs., ms 
n ion545' ,,:* .4a in.,s'5~54commercia appicaio cobutin and~.the solar5


455 '4
5.4s5.44.4 Y4''-5424~5's4i~ 


b-5-',t ci6 1 '-5 ha e55~<44et, 

5~~~~~~~~ 544 

51'5449- ,t an ly e and4'5'-544"~ ub is'd -e ?'.'s4 5 44P, 



- 29 -

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 number 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 technologies 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 training and 
demonstration activities the ICAITI Fuelwood Project team has realized. Te
 
frequency and orqanization of these dissemination activities has improved
 

considerably since the hiring of a dissemination coordinator approximately one
 
year ago.
 

The dissemination coordinator, who na has a qualified, full-time
 
assistant, has been responsible for extensive prcmotional and preparatory work
 
related to workshops, seminars, demonstrations 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 ccokstove 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 ulique
 

training manuals oriented towards the campesinos, who are often illiterate.
 

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

V. OTHER 

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/effedtiveness 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 region.
 

3. ICAITI's Comparative Advantage and New Directions
 

ICAITI, through its facilities in Guatemala and the technical
 
services tley 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.
 

According 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 iswidely 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.596-0066, 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 lcng-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 Fuelwcod 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 CANTIE are participants at all relevant seminars and 
workshops. This 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 combustion tec1.ologies), power for sawmills (possible use of
 
gasifiers), productive disposal of wood residues (as fuelwood, charcoal, or
 
ccmiposite 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 SUMAR 

O2tR:ts
1. omnplete demonstration 
projects. 

2. Strengthen and complete 

economic analysis of all 

technologies in order to 

provide information for 

investment decisions. 


3. Disseminate technical 

applications to industries 

and commercial 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, 


OBIDL TIVELJY VFRI7E7TAMx TNDIC AToPDF; 

1. Barcerias Bi--cas Center 
2. ENA Bicy&2 Demo Center 
3. Coronado Biogas Demonstration 
4. Solar Salt 

5. Solar fruit-drier 

6. Solar fish drier
 
7. Lime kiln
 
8. Biogas digestor El Salvador
 
9. Biogas digestor, Tres Rios
 
10. Bakery Oven, Heredia
 
11. Solar plantain drier, Lim6n
 

iA IMPORTANT ASS'_JMPTICNS 

1. _ ,a rk­
plan ,:"i uc j-:rms to de­
.nonst-:. _ and disseminate re­
suits - :7"nte --iod of 
July 1, -9185 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 commercial 

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
 
increasinq production or
 
reducing energy 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.
 



ANNEX 2
 

REVISED LCOGICAL FRAMEWORK
 
PI0JBTI TITLE & NLEIBER: BUELA0D AND ALTERTIVE
 

EMEGY SOURCES 596-0089 

ASSUMPTIONSNARRATIVE SUMARY' OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICTICN IMPORTANT 

Sector Goal 

Improve productivity and Increase use of energy efficient National statistics 
ilfare of small and medium technologies by the small and ICAITI records, and 

sized rural industry and low medium sized industries and red- Project evaluation 
inccme groups, and increase uce energy costs.
 
the supply of low cost energy
 
through improved fuelwood
 
combustion and alternative
 
energy systems.
 

Project Purpose End of Project Status
 

(a) Disseminate the nist (a)Technologies to be dissem- National documents and plans. Non-conventional and
 

promising commercial fuel- inated will be specified by Project evaluations. improved energy tech­
nologies can be dis­wood and non conventional June 1, 1985. 

energy technologies through (b)Organizations which will be seminated and accept­
ed by the end user.technical publcation, confer- recipients of technology will 

ences, seminars and short be specified by June 1, 1985. 
courses designed around demon- (c) National counterpart orga­
stration projects. nizations to be strengthened Increased government 

will be specified by June 1, 1985. interest in reducing

fuelwood consumption

& fossil fuel imports.
 

National energy development
(b) Strengthen the capabil-
plans to include non-conventionalities of national counter-
energy applications.part organizations to 

disseminate improved and 
non-conventional energy 
sources. 



NARRATIVE SUMR OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATIO6 IMPORTANT ASSUMPTIONS 

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.ontingency 


($000) 

To 

Date 


265.0 
-
-
-

-

-

-

422.0 

-

-

ICAITI The inputs will be verified as 
Ext. 

Period Total 
part of project 
monitoring, and 

implementation, 
final evaluation. 

104.0 
-
-
-
-

1,769.7 
604.4 

530.8 
124.0 
136.0 

- 205.0 
- 137.0 

16 623.0 
- 1,117.8 
- 71.0 

120.0 5,338.7 

existing 

AID 

To 
Date 

960.7 
394.4 
410.8 

55.0 

90.0 


125.0 

25.0 


155.0 

765.8 

-

Ext 
Period 

440.0 
210.0 
120.0 

69.0 

46.0 


80.0 

132.0 


30.0 

352.0 

71.0 


2,981.7 1,550.0* 687.0 

*Includes $250,000 in 

pipeline. 


