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PROGRESS RLFORT AND LVALUATION (FINAL)

PI1OT PROJECT T0 DEMONSTRATE RURAL APPLICATIONS
50, ER - Vel ol .Ro ° 0 .Ct - D—m

Funding Receiveds $ 30,000 - part of USAID OFG No. 608-79G-001,
All funds fully accounted for in Final Resort'
covering total grant prepared in March 1982,

Other funding -
from C.R.8.t $ 19,000 = to cover living travel and

adoinistrative expenses of technicians -
fully accounted for.

Progress of Project Activity oince last report (28 February 1983)
and Project Overview

The construction of the solar oven installation at CIDERA, Temara, was
completed at the end of April 1983. It comprives a mirror-mounted heliostat with
electronic control syastem, powered by hydraulics, a mirror-zounted concentrator,
a twin-chanbered bread-baking oven on refls and a tripod-mounted oven for the
baking of ceramics., The creation of this installation was made possible by the
collaboration of a nuzber of agencies, The USAID OFG funded the purchase of
materials; C.R.S. obtained funding from the Geneva Travel Loan and Development
Fund for the project's running costs up until June 1982, Qualified solar engi-
neers and technicians have been assigned to the project by GEFOSAT, France
(Groupement pour Etude de Fours et Cutils Solairea et 1'Acsistance en Techno-
logies Appropricea); since June 1982 the running costs have been covered by a
grant rade by the French Einistry of Foreign Relations for uce by GEFOSAT} costs
of personnel assigned to the project have been borne by the CDLR (Centre pour le
Developpement des Energies Renouvelables), since that organization's participation

in the project froa mid 1982,

During 1982, and following a series of meetings botween the intcrested parties,
ownership of the project site - originally that of the Jesuit Futhers responsible
for the Temara Agricultural School - pacoed, with the management of the school, to
the Ministry of Agriculture. However, since the colar installation itself was
naturally of grealcr interest to the Ministry of Energy and Miucs, an agrecment
wag drawn up between those Ministries allowing the second full and free use of the
installation for an initial perfod of 2 years, which may be extended indefinitely,
A translation of that agreement is attached to this report,

The agency within the Ministry of Energy and Kines rcsponsible for the molar oven
is the Centre pour le Developpement des Energies Renouvelables, et up in 1981 and
based at Marrakech, where its work is at present chiefly in the development of
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photovoltaic cells. Koroccan engineers and technicians froa the CDER have

been assigned to tho Temare project since April 1982, The addition of the solar
installation (or rether the use of it) to the CDER's facilities is considered
of great value in providing wider experience for its technical personnel and in
the development of the possible applications of the solar oven in Morocco (see
below). In fact, the “acquisition" of such a ma jor facility has been instru-
mental in giving the CDLR a new eense of momentum and purpose, helped not least
by the publicity surrounding the Temara solar installation, which has served,
at the same time, to make the CDER better known.

An important eloment in the publicity given to the colar energy installation

was that of its official inauguration in the presence of two Government
Ministcrss Mr, Moussa SAADI, Minister of Energy and Mines and Mr. Othman DEMNATI,
Minister of Agriculture and Agrarian Refcrm, The ceremony was held at the site
on the morning of Saturday, July 23rd and special invitations were extended to
wembers of all participating organizations., Those who represented USAID were
Kr, Gary Bricker, Head of Projects, and Mr, Andres del Acedo, Supply Officer,
Representing Catholic Relief Services were Mr, Michael SHEEHAN, Director and
Mrs, Gigli HRDLICKA, Program Assistant, Mr. Marcel FLICHY, President of GEFOSAT,
cane from France to attend, Aleo present were thie Director-General of the CDER,
Hr. Abdelhaq FAKIHANI, the Director of the Department of Agricultural Education
and Research, Mr, Abderrahmane KASSA, and Mr, REGHAE ex-linister of Finances, as
well as the Governor and Caid of the Province of Temara and Skhirat. Not long
after this event, one of Morocco's daily newspapers, "Le Matin", published an
article on the solar oven - a copy of which is attached to this report.

Present Status of Project

The responsitility for the wanagerent of this project now lies with the CDER -
the most approprinte Moroccan authority. A budget for the purchace of materials
und tools lias bLeen made available to the project, along with 3 other CDiR pro-
Jects, by a grant of 93,000 Fr, from the french government orpanization "Agence
do la Franco pour la Majtrice de 1'Energie". Since these funds are in francs,
all purchuses of materials will be made in lFrance where materials are consi=
derably cheaper (not as at the commcncement of the project where the emphasis
was laid on local purchasing). Vhether funding from Moroccan sources for 1084,
for tho continuation of the project, will be forthcozing is as yet unknowm,
Keragement of precent funds is in the honds of the CDER and perwission for
their disburcenent, as well as the authority for any actions to be taken con-
cerning tho solar installation, has to cona from that organiz=tion (in Farrakech)
inctead of from GnFOSAT (in France) as before. A French "military" volunteer
engineor in accigned to the CDLR and heads the on-site tcam, assisted by a
Koroccan solar engineer and/or technician assigned to the project by CUER. The
contract of the present French engineer, Christophe Cordell, ends in December,
but he will be replaced by another voluntcer, Jerome Foch, who arrives in
Docember, Aloo cturting work on the project then will be a well qualified
Foroccnn engincer vho 18 at precent receiving spoecinl training at GEFOSAT'e
colar oven site mt Fontpellicr. Imunedinte plans include the construction of a
vind sheltoer for the Concentrator and the finer tuning of the electronio

control ocyotenm,
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Practical Applications of the Solar Oven

« Bread-baking

As in other sectors in Morocco, the Suzmer has not been a time of great activit
or achievesent at Temara. Hovever, since the coapletion of the solar instal.
1ativn, & first series of experimentation has been successfully cospleted: that
of the baking of bread, These experiments were undertaken in conjunction with a
student from tte Hassan II Agronoamical Institute, who presented a paper om
“Bread-raking with solar energy" for his end-of-studies thesis, for vhich he
obtained a very good grade. lis research had 2 parts, the first consisting of
enquiries amongst the city, vommercial bakers as to their bakirg coate (ovens
are normally fired by wood or fuel oil) and the second cousisting of modifying
the baking in the solar oven of a baker's dough to achieve the same quality of
finished bread A jury of tasters were used to Judge the results which finallywere
very successful, It was calculated that the oven as it is nov could cook a
maxizus of 160 loaves (weighing 450 grams/1 1b.) per day, costing at present

1 DH, each. At this rate, and acsuning a minimus of 250 days of sunshine a
year, the cost of the installation would be smortized in 10 years, Naturally
the cost of construction of any future installations should be greatly reduced
by virtue of the experience gained on this prototype - and particularly it
several were built at the same time. It was also calculated that a modification
in the design of the bread-making oven itself - a larger door - would perait
the baking of a greater number of loaves at one time and increase the possible
nunber of loaves baked per day to 400. It is possible that another student froa
the Agronomical Institute will carry out similar work next year wvith a modified

oveéne
= Ceramics

The experimental work in hand at present concerns the baking of ceramics. The
max, temperature 5o far gained with the specially-adapted oven is 850°C. Modi-
fications to the shape of the "Pre-hcating" chamber are underway to increase
the temperature to 1,000°C. This vill allow the baking of ceramics in 1 to 2
hours, Artisanal baking methods in use in Morocco - for example at the Sale
potteries outside Rabat - are still very prieitive, taking 8 - 10 hours, which
does not permit of high Quality finished products. The team working at Temara
hope that their work in this arca will be taken motice of by Morocco's potters,
A seminar is planned for end November/beginning Decenber which potters from
many parts of the country will be invited to attend to zake thea avare of the
benefits of rapid baking methods. (Baking times can be reduced by a number of
factors, chiefly that of oven shape and construction, quite apart from the

use of alternative energy sources). Contact has been made with the "Centre
d'Apprentiseage”" {n the Kedina - a training center for young potters where
there s a very go-ahoad instructor. He is extremely interested in what cam

be learnt from the Temara experimentation, and it i{s hoped that this will lead
to a modification in the Training Center's teaching mecthods, and thus have a

real impact on Morocco's future potters.
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A recent development within Morocco's mining industry has been research iute
the possibilities of the exploitation of large good-quality clay deposite ia
the Anti-Atlas area, Vere the Government to decide to go ahead with large-
scale commercial exploitation of these, in the production of ccramics, the
provision of solar-powered ovens could be a vitel factor in making ony project
viable, In Moracco's South conventional energy supplies arc at a premiua (a
problem fnced by any plans for the area's development)} sunshine is the most

plentiful resourcee.
- Metals and Vinerals

Morocco is rich in a variety of minerals and particularly in Phosphate of which
it is the world's chief exporter. The prices for thece exports, in their raw
state, are very much lower than those the same minerals obtrin in the industrial
world once processed, It is naturally to the country's advantage to develop ita
own processing industry, and the CDER hope that eolar energy could be part of
this. In this context, and taking advantage of the recent publicity, the. CDER
has recently circularised all of Morocco's mineral companies and faculties of
Science, informing them of the solar installation and its potential, and asking
them to propose programs of experimentation of interest to their particular
branche. An open mecting i5 to be held in October. A gpecific exariple of a
possible application is that of the drying (up to 100°C) and pyrolisation (up

to 800°C) of Fhosphate to produce Phosphoric Acid. (Morocco does have facilities
for producing Fhosphoric Acid by applying Sulphuric Acid - the primary method
but eince it has to import the Sulphur for this process, much of its profita=-
bility is lost.) To make use of solar energy, it would be necessary to develop

a cpecial heat receiver and rotating oven for this process. A similar receptacle
could be used for the trcatment of gypsum for plester and cemuent.

- Other

A special visit by Thicrry Salomon, cenior GLFOSAT engineer, is planned in
October, under the cuspices of G.E.R.S5., a French economic organization, for the
purpose of identifying Morocco's needs in high temperature procecsess An important
tenefit of this curvey will be an assescrent of the potential rarket for the
Temara technology and recormendations for its future development,

Final Evaluntion

The present percpecctives of the solar inetallation at Temara are in fact incale
culably greater that those originally envicaged for the solar clcment of the
major C.I.D.E.R.A. project, funded by GIG No. 608-79G-001. In this the benefits
of the installation were to be confined to the Agricultural School, then ad-
minigtered by the Jecuite, and its pupils. With the teking over of the school
by the Moroccen authorities, the uce of the so.-r site has pacced to the
ijoroccan orgunization most likely to make the fullest uce of it. Now under
management by the CDER, this {nnovative technology can be made available on a
national ecale, vherever its application is practical. The preceding section
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TRANSIATION

AGRFEMENT BETWEEN
THE MINISTRY OF AGRICULTURE AND AGRARIAN REFORM
AND
THE MINISTRY OF ENERGY AND MINES

CONCERNING THE SETTING UP AND USE OF THE SOLAR
OVEN T0 BE INSTALLED AT THE TEMARA SCHOOL OF
AGRICULTURE

This agreement is between, on the one hand,

= the Ministry of Agriculture and Agrarian Reform, Kingdom of Morocco,
represented by Mr. Abderrahmane KASSA, Director of the Department
of Agricultural Education and Research, (DEAR)

and on the other hand,

= the Kinistry of Energy and Mines, Xingdom of Fcrocco, represented
by Kr. Abdelhaq FAKIHANI, Director-General of the Center for the
Development of Renewable Energies (CDER).

The following is set forth and agreecd upon for the purpose of making
explicit the conditions under which a solar oven (hereafter referred to
as "the Installation") will bs installed and utilized at the Temara School

of Agriculture,

PREAMNB LK.

The word "partners" is used tc designate the Department of Agricultural
Education and Rescarch (DEAR) and the Center for the Develogment of Re-
newable Encrgies (CDER).

The partners wich to complete the installation of, make functional, and
fully exploit, within the g~ounds of the Tcoara School of Agriculture, an
installation for the concentration of solar energy of the solar oven type
with a capacity of 11 Kw,
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The functioning of this {nstallation will mal¢ available squipment with the
potential for research and developament of the artisanal and semi-industrial
applications of concentrated solar energy for the following usest

- bYaking, sterilization, canning;
= treatment of minerals (dehydration, decarbonization of phosphates,

preheating of shale oils, etc.);

- fusion of metals;
- baking of ceramics
- &team production

and, in general, all possible end-uses of concentrated solar energy.

This installation ia at present under construction in the context of a program

of aid of USAID and C.R.S, The design aund construction of the equipment {s being
carried out with the scientific and technical support of G.E.F.0.5.A.T. aecociation
(CGroupement pour 1'Etude de Fours et Outils Solaires et 1'Assistance en Technologie

Approprice).

Since this installation may be used for a vide range of applications, it will be
possible for the partnerc to set up pluri-disciplinal teams for its utilization.

Finally, the partners wicn to promote the direct, practical applications of
solar energy to the benefit of rural devclopment and they will give priority to
agricultural and mining applications.

ARTICLE 1: Nature of the Installation

The rollowing are the specificalions of the installotion:
An optical system of solar encrgy concentration, rude up of:

a) a heliostat of 30 m2, includingt

a metallic support frame
60 mirrors
a control mechaniem permitting the structure to

follow the sun's moverent,.

b) a concentrator of 20 m2, including:

a rctallic support frame
208 mirrors.
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This optical system, as defined zbove, is designated "the installation".
The various receivera, pieces of equipzent and specially desigred implements .

already acquired or fabricated, or those which could be acquired or fabricated,
vithia the context of utilization of the installation are not part of it,

ARTICLE 2¢ Ownership of the Installation

The installation described under Article 1 will be the property of the Minist:y
of Agriculture unless the eéignatories decide otherwice, However, the ownerchip
of the accessories dcecribed in the last yaragraph of Article 1 will devolve
upon the owner of the installation unless they are acquired by the use

A tranefer of the installation to a CD:R site might be envisaged, allowing

experimentation to be carried out under optimal conditions. This trancfer
would be the subject of u special agrecment bLetween the 2 parties,

ARTICLE 3: Rights of Utilization of the Installation

Full and entire rights to the uce of the installation are hereby granted to
the Center for the Development of Rencwable Energies by the DEAR,

At the same time, 60 as to facilitate the setting up and carrying out of
experimentation, the DiiR places at CUER's disposal a terrain of 600 m2
surrounding tho instillation, 28 well as the building adjacent to the inntal-
lntion from vhich the installation is operated. This terrain will be murked
out by a fence or some other means of demarkation. '

On this cite, CULR 18 installing a local team responsible for the management
concerning the inntallation.

In return for this full and cntire usc of the inst.1lation, CULR undertsakes
to maintain the instsllation in good functional order. CDER alono will Ve
responsible for technical modifications or additions of any kind which may
be carried cut on the installation during ites later utilization,

ARTICLE U Exnlo}tutjon of the Installaticn-Creaticn of a Scirentifie
Cormittice

The CUER, having full rights to the unc of the inatiz1lation and being the
appropriate body for the coordination, promotion and cncourugement of pro=-
grems concerning the doveloprent of rencwabloe eneryy sources, i3 horedby
made rerponnible for the manigerent of the installation.
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8o as to allow use of the solar oven by all interested organizations, the CDER
will be responsidble for the coordination of differepnt programs of recearch and
experimentation which could be carried out with the use of the installation,

An advisory Scientific Committce could be set up by later agreement,

ARTICIE 5: Tesm of the functioning and utilization of the Installation

The CUER will delegate a tochnical tcam for the completion and utilization of
the installation., Thia tecam will be composed of a sufficient nunber of persons,

ARTICLE 6: Functioning and Utilization of the Installatica

So as to facilitate the work of the team responeible for the functioning and
utilizaticon of the Installation, the LEAR will make available to this team a

place of work situated within the Temara School cf Agriculture.

As far as is possible, the DEAR will give assistance as required by the CDER
for the completion and utilization of the installation.

ARTICLE 7: Length, reconduction, revision and termination of the Agrecment

The precent agreement has been concluded for a period of 2 ycaras from the
date of cignature by the 2 purties.

It nay be tancitly rcneved in its precent form by 2-year period unless one of
the porties wishes othervise, in which case notico rust be given to the other
party of this intention at lcast 2 monthe prior to the expiry date of the
current period.

ARTICLE 8: Arbitration in case of dizagreement

In the cace of disagreement, and before uny rc-ourse is made to a superior
suthority, both partics will nominate nn euthorized representative. Thece
representotives will meet with the nim of reaching a friendly settlement of
the dicpute, If this is not vossible, sppeal wvill Le made to the arbitration

of a perton designated by both parties,

AKTICLE 9: Rcnunciation of rights of ownership

- —

In tho event thut DFAR wiches to give up itn rights of ownerchip of the oven,
or desireos to regain the terrain defined under Article 3 for its own use,
DEAR will make a free gift of the ownerchip of the inctallation to CDLR.

ceefone
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ARTICLE 108 Modifications to this Agrecment

Changes to this agreement may be made by additionsl clauses or by an
exchange of letters,

fort C.D.E.R. for: D.E.A.R,

(Signature {llegidble) Signed: Abderrahmane XASSA

: Director of the Departnment
of Agricultural Education

Date:s 23rd November 1982 and Research
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Developpemenf des energies renouvclables

LE FOUR SOLAIRE BE TEMARA
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SOLAR ENERGY PROJICT - AT TEMARA, RABAT, MOROCCO
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General view of completed installationt

Concentrator (ueen also below); heliostat; twin-chambered bread oven
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SOLAR ENINGY PROJIICT - AT TEMARA, RABAT MOROCOO
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Viov of helicstat behind lovered
Veight-basket, pusped up by compressed
air, vhich povers hydraulic directional
cantrol aystem of heliocstat.
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The end products
frechly sun-taked loaves,
takon fros the oven.



