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I, INTRODUCTION

The history of the initial activities undertaken in the field of solar
energy in the Mediterranean Region which might be considered as

the cradle of a very substantial civilization goes back to the first half
of the 19 th céntury, Nevertheless, so called activities were mainly
of academicly oriented which eminently supports the fact that solar
water heating constitutes the only commercial application realized
up to ﬁresent time, aizd the progressive endeavours from the stand-
point of widespread af:cumulation of the general knowledge and

experience is merely accomplished in relatively recent times,

As a consequence of the dramatic increase in the price of petroleum

in 1970's , many countries throughout the world whether, importers

or exporters of oil, industrializc-;‘d or déveloping, really started to
assign much relative importance to the depletable nature of oil and

in the general context to all forms of conventional fossil fuels, and

in this regard, a comprehensive examination of all means of generating

energy have been instigated throughout the world,

In point of fact, various forecasts made with a view to determining
the potential reserves of conventional energy sources and the serunity of

those methotlological scenarios, though quite distinctive as viewed within
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their context, stresses strongly the fact that conventional energy sources
being commercially used atf present are limifed in nafure and would be
depleted by the turn of the century unless present energy policies are
strengthened in a way to extend the ulilisation of our present depleiable

SOUrceESs,

Thus, major efforts and acceleration are attached to the €evelopment
of new techniques and technologies in the energy field throughout the
world, so as to make the full appraisal of the fossil fuels in conjunci‘:.oz;
with the particular attention.concentrated upon the most favourable uti-
lisation of renewable eneréy sources in national energy strategies in
meeting, part or whole, of the ﬁresent and future indigeneous energy

demand. _ '

Amongst the main renewable sources of energy currently examined
(solar,wind, geothermal, biogas, tidal and ocean thermal gradients)
solar energy seems %o be interpreted as the only source totally inde'-
dent from lecal conditions and be harnessable on a world-wide basis,

It should be underlined that solar energy could play a significant role
particularly in meeting the low grade heat needs mainl:;z for heating and

hot water supply in not-too-distant future,

In this regard, almost every country has a national programme underway

or at least planned, Moreover, on such a subject having many unknowns,
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and at the same time falling into line with the general philosophy of ocur
century having regard to international cooperation, collaborative assess-
ment of all national facilities and the current consolidated up-to-date
information, and elaboration of necessary measures for securing the shor

term results constitute the main aspiration of all nations in the world,

Regional cooperation, on scientific and personel level, in the field of
solar energy has already been commerced in 1960!'s in the Mediterranean
Region. To this effect, COMPLES has been established among the re-
searchers of the Mediterranean Coastal States and many Turkish resear-
chers, mostly from the universities were taken active role in the course
of establishment and have been the initial members of the so-called

organisation.

It is worth stressing that Turkey can not be regarded as lagged behind
in creating the n-écessary course of action for enabling the assessment

of the indigeneous solar energy potential,

At present, several commercial firms are engaged in manufacturing

and ﬁlarketing solar water heaters and sales are raising quite rapidly,

In the public se'ctor, relevant adrninistrative and institutional arrangemen
- have been attained under the coordinative responsibility of the Ministry

of Energy and Natural Resources, In 1975 a national R #+ D programme

has been put forward and with due consideration of the realization of the
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envisaged fargets, a nationzl solar energy research centre was estab-

lished near Marmaris under the administration of MTA Institute,

The research centre, being open to international cooperation, and at
the same time as an institutional member of COMPLES is engaged in
several bilateral and international agreements with various Mediterra-

nean coastal states,

Moreover, the MTA Institute, on hehalf of the representative of the .
Ministry of Energy and Nafural Resources, officially pacticipated in
the NATO-CCMS Solar Energy Pilot Study with sole regard to solar
"heating and céoling of buildings, In this respect, active ;articipation

" has been foreseen while an effective role has been taken in forming the

special sub-group related to Mediterranean climatic conditions,

THE SIGNIFICANCE OF THE LOCATION OF MAM AND THE
MEDITERRANEAN REGION .

The Mediterranean Region, constifuting the border of Zurope, Asia

and Africa, lies between the 35 th and 458 th Northern latitudes and 5 th
Eastern and 36th Western longitudes which renders. the region a highly
appropriate zone for the harnessing of all kinds of solar energy applica-
tions,

The southern part of the region is flat and low while the northern part

| is generally steep and high. From the climatolegical viewpoint it can

be stated that winters are generally mild and rainy while summers ar?‘
hot and dry with occasional rainy days.
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Moreover, it might be felt appropriate to emphasize the different social
and economical levels of development among the Mediterranean coastal
states,

In this regard, a clear distinction can be made between the southern a_pd
northern Mediterranean countries with due consideration of the order of
priority assigned to various applications of solar energy which are influencer
by climatological, geographic and socic-economic parameters prevailing
in the locations of intended use.

Most of the countries in the northern part of the Mediterranean Region are
industrially developed, but having substantial dependence on oil imports.
bomestic space heating comprises a significant portion in their energy
balances, however, noimpediments are encountered with respect to water

- and irrigation issues due to adequate amount of rainfall in the region,

In comparison with the former, the corresponding situation in the South
part of the region is just the reverse, Most of the Southern Mediterranean
countries are not sufficiently technically equipped, but are endowed with
an abundance of oil reserves, Need for space heating is not stressed while
severe bottlenecks are impeded with respect to water and irrigation prob-
lems,

In this respect, the geographical location of Turkey, constituting a bridge
betwéen the northern (Buropean) and southern (African) parts of the Medi-
terranean region, would be of significant value, Such a state of affairs is

typical of the situation prevailing in Turkey where, with due allowance made
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for regional differences, similar problems of respective relevance
to northern and southern parts of the Mediterranean region are en-
countered with the order of equal emphasis, The Marmaris Solar Ensrgy
Research Centre is under establishment in an endeé.vour to provide

satisfactory solutions to the above-mentioned issues,

CONSEQUENCES OF MALTA MEETING

At the meeting of Government Experts, convened by UNDP and UNEP
in Malta 9-13 October 1878, for developing a co-operative programme
on the practical applications of renewable sources of energy in the
Mediterranean Region, Turkey has made z proposal for placing MAM
and its established facilities at the service of the Mediterranean States
s0 as to perform the functions of the centre as a regional R + D centre
in the field of sclar energy, The proposal of Malta, on the bther hand,
~was directed to the establishment of 2 Mediterranean Regional Cenire
for the practical utilisation of renewable energy sources,

As a resull of the deleberations made at the meeting, foremost, the
priority elements of a regional collaborative programme has been
formulated, and according to the adopted cooperation programme, the
concrete proposals of Malta and Turkey, to act as regicnal centres for
certain envisaged activities, was agreed with appreciation and, subject
to further consideration and approved by todays intergovernmentsal

meeting of Mediterranean Coastal States, it was decicded that

-6 -
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i) the centre to be established in Malta should perform functions of
regional relevance in the areas of exchange of information, technical
assistance and training

ii) the existing national centre in Turkey should be considered as a centre

for specific regional activities related to R + D of solar energy utiliza-

tion.

Some of the Mediterranean States participating at the Meeting, especially
those located in the Southern zone of the Mediterranean Region, have,
several times, stressed on their specific problems waiting for immediate

action, Similar impediments are also faced with Turkey.

Consequenily, in order to elaborate the ways and means for identifying
the satisfactory solutions to the problems raised in those priority areas,
imimediate action should be undertaken for realization of the practical
applications in the shortest time interval. In this regard, the existing |
facilities and related services which might be offered by MAM deserves
special attention and considerable advantages might be realized by more
appropriate e;xecution of the relevant R + D activities and/or applications

in near future,

II, CURRENT STATUS AND FACILITIES OF THE MARMARIS SOLAR
ENERGY NATIONAL RESEARCH CENTRE (MAM)

(For more details please refer to document UNEP/WG, 20/INF 3/ADLC

A, Basic Infrastructure and Installations.

MAM , started to be established in 1975, is located at Datg¢a Peninsula
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on the south-west coast of Turkey (latitude: 36° 37'N, longtitude: 28°02'E)
which is one of the most favourable domestic sites with regard to solar
insolation, The Centre, covering a very vast area was, as a start, pro-
vided with adequate transportational infrastructure through construction
of internal roads and link to the Marmaris-Datca highway, Then, inétalla-
tion of basic infrastructure such as water, eleciricity and sewerage water
have been completed, Subsecuently, preparation of four platforms upon

a bare hill of 30 m altitude lying at the botitom of a smzll bay were pe:..
formed,

" In this instance, the related platforms, facing Socuth, are provided with

the following establishments:

i) First Platform :
Allitude : 30 m

Observation park glom x 10m) and a shelter for observers (2mx2m) -
total zrea : 200 m

ii) Second Platform :

Altitude : 23 m
Main testing platform (10m x 5m)af an altitude of 1.5 m f{rom the
ground, a shed for instruments (5m x 4m) - total area : 200 m® -
A 118 can'al DORIC recorder is installed in Fddition to various other
instruments,

iii) Third Platform

Altitude ; 18 m 9 5
A mechanical workshop (200 m°), a mezasurement laboratory (200 m")

and a workshop for general purposes {400 mz)

iv) Fourth Platform

Altitude : 13 m
Electronics laboratory (200 m2) and a galvanoplasty laboratory (2001‘::.2
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v} A carpentry workshop (100 mz) and a workshop for iron works have
been built on another part of the cenire,

Furthermore, several buildings constructed at various sites of the centre

are illustrated hereunder :
- Near to the entrance, a dormitory for workers (50 mz)

2)

, & ware-house
(100 mz) and a reception-room (10 m
- An administration office (400 m2)
- Refectory and dormitory (400 m?2)
- Three residence-halls (50 m2 each)

A schematic diagram of the site and its establishments can be seen in

Annex 3 (MAM Location Plan)

B, Working Programme |

At the present stage of development, the main features of the R + D
activities in progress at the research centre are concentrated at followin;

applications of solar energy :

i) Water heating

Construction and performance testing of various solar collectors
(natural and forced circulation, air or wated heated, small ¢ 100 - 200
liter - or large ¢ 1tonnes or over , capacity systems)

ii} House heating (Passive methods)

Activities related to solar heating of village houses in rural areas
by means of natural thermocirculation of air are being pursued,
At present, a Michael-Trombe wall has been incorporated to a stan-

dard pre-fabricated earthquake house and a similar house built for
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reference purpose at the experimentation platform , and related acrti-
vities are ih progress for determining the energy balance of the sclar
heating system as a means to test the reliability of the Trombe~wa.l
system under Mediterranean climatic conditions.,
iii) Drying

Activities are devoted to dehydration of various agricultural products,
The current project is concerned with the design and testing of various
models of air collectors and different drying chambers as appropr‘

for the characteristics of vegetables and fruits to be dried,

iv) Heating of greenhouses

Related work is aimed at constructicn of various greenhouses under

Mediterranean climatological conditions,

In addition to the above - mentioned activities, such relevant measurements
(data) as outlined below are being monitored at the observation park:

- total solar radiation .

- direct solar radiation

humidity

wind velocity and direction

ambient temperatures
- maximum and minimum air temperatures

amount of rainfall

evapecration
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Moreover, following R + D activities are performed for developing

the different collectors used in various solar energy applications :

i) preparation of selective surfaces by electrolysis and measurement
of their optical characterisiics

ii} construction and performance testing of flat-plate-and concentrated

collectors (air or water hested)

C, INVESTMENT (in 1879 prices)
o x)
1, Land : 9,360,000 p
2°. Buildings : 800,000 $
a) Installations for technical services : 600 000
-(electronics laboratory, selective surface laboratory, measurement

lab., general workshop, mechanical workshop, workshop for iren

works, carpentary workshop, warehouse, observation park, experi-

ment platform)
b) Installations for social purposes : 200 000
(administration office, refectory and dormitory, workers dormitory,
guest-houses, reception room)
c) Infra-structure : 2 660 000
(roads, water, electricity, sewerage water and platforms )
d) Equipment : 600 000

(measurement devices used at the dbservation park, experiment

x) About 80 % of the land can be utilized while the rest is maintained
as forestry area,
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platform and measurement lab,, related apparatus in selective
surface and elecironics lab,, equipment of mechanical and carpentery

workshops).

The main infrastructure and cited buildings of MAM have all become

operational at the begining of 1979,

Detailed presentation of relevant investments are givenzin Table I

(Annex 1),
| @

o

D, ORGANIZATION

The relevant organization diagram (Naticnal Status) is given in Annex 4,

E, TI ME SCEEDULE OF THE NATIONAL R + D PROGRAMME

The programme is outlined schematically in Table II, on the next page.
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¥, RESULTS

The necessary infrastructure required for attainment of the relevant
applied programme planned io be carried out in the short-time has fully
been realized with the exception of communication facilities, As an initial
course of action, the nmucleus of a research team has been formed whilst
laboratories and workshops are equipped by means of domestic facilities
in addition to the finane¢ial support provided under the UNDP fund

(No, TUR/75/064/C/0L/0l). The objective of the so-called project enti™ed
"Establishment of a Solar Energy R + D Center " is mainly to help with
the training programmes and key items of equipment. In this respect,

a total of 80 man-months training, 6 man-months of consuliant’s w'rork
and 44 k ﬁ worth of equipment brings the related project total to over
150k$ including MTA's cost-sharing portion, The project is due for
completion the end of 1980,

On the basis of the above-mentioned programme, 18 months training has
already been utilized and two young scientisis have been given training.
abroad. A third one is expected to be granted a fellowship to U. S, A, in
near future. As far as equipment support is concerned, only 14 k § has
been utilized for providing such delicate instruments as flowmeters,
thermocouples, read-out meters and digital recorders, By means of the
remaing part of equipment support, such requirements as transducers

and spectrophotometers are envisaged to be supplied,

- 14 -
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For realization of the national R + D programme, envisaged personnel
requirements amount {o 5l. (15 for technical, 12 for technical support,

24 for administrative and internal services), In this instance, full rec-
ruitment of technical support, administrative and internal services per-
sonnel have been realized, However,9 posts areineeded for executic.»:h of
the technical R + D work in addition to the 6 technical staff available,
Seven of the technical staff needed will be provided with domestic faci-
lities while for recruitment of the remaing two, to be entrusted as scienti
fic projects ma—mager and deputy-manager respectively, primary negotia-
tions were made with such well-known Turkish scientists in abroad and

relevant cooperation is envisaged to be undertaken,

III, PROPOSED STATUS OF MAM IN PERFORMING ITS FUNCTIONS
AS A REGIONAL R + D CENTRE FOR PRACTICAL APPLICATIONS
OF SOLAR ENERGY
Turkey has already made an offer, at the Malta meeting , to place MAM
at the service of regional collaboration among Mediterranean Coastal
States, The proposal of Turkey has been adopted so as to strengthen MAM
as a regional R + D centre in the field of solar energy in a way to serve
properly to the envisaged cooperation programme in the execution of
specific regimnal.activities, With a view to make optimum use of the

existing facilities of MAM, and at the same time within the framework

of the collaborative programme adopted at the Malta meeting, the

-15.-



proposed stafus of MAM with respect to its reinforcement so as to

function its performance as a regional R + D centre o various practical
applications of solar emergy is outlined hereunder, Such a proposed
programme, it is hoped, could serve &s an appropriate basis for fo_rm.ula-

tion of relevant delebersations,

I. PROPOSED COURSE OF ACTIONS

A. Working Programme .

MAM , in case to be sirengthened as a regional R + D centre, could

pursue its functions with due attention to be focussed on the following

issues in addition {o the already executed activities under the scope of

the national working programme :

i) ﬁouse neating (active methods )

il) Water distillation and desalination

i1} Generation of electrical energy (by low-temperature thermodynamic
conversion) .

iv) Cooling

v) Storage of thermazl energy

" vi) Water pumping

It should be stressed that special emphasis is assigned to personnel

training and related work will be carried out under the scope of the en-

visaged working programme for appropriate execution of the above men-

tioned activities,

T ®



An outline of the required installations and related financial implications

are illustrated in subsequent sections :

B. Infrastructure and Buildings
- In performing the above-stated activities, merely, such technical
installations as,

a sea-water pumping station (50 mz)

a cooling storage unit (50 mz)

water pumping station (50 mz)

an observation tower (100 mz)

will be adequate for meeting the required purposes,

On the cother hanci, further establishment of the following installations,
mainly for social needs, should be taken into account :

i) A meeting room for multi-purposes,for serving also as a library
(500 m?) '

ii) An administration buildiag (400 m?)

1i1) Buildings for social needs (1000 m?)

In this regard, it was envisaged as conceivable that the single apartment
type residences should merely be provided to certain senior experts to
be recruited for :: relatively long term at the centre, and should consti-
tute at most 10 % of the total social installations. For accommodation

needs of the experts, researchers or training personnel (national or

international) single rooms will be provided,

-« 17 -



Moreover, further expansion of the basic infrastructure should be under-

taken in accordance with the related estzblishments to be constructed,

C, INVESTMENTS (in 1879 prices)

L. Buildings (2150 m2, 650 000 %)

a, Technical services (250" m? 75 000 §)
b. Social services (1900 m% 575000 %)

2, Infrastructure : 200 000 3 .
3. Equipment 11000 000 8

4, Operational costs :1100 000 3§

In case MAM to function as a regional R + D centre, the personnel
requirements will amount to 120 of which 25 envisaged for technical,

39 for technical support, 36 for administrative and internal services,
and 22 for civil works,

More details for each component of investments can be seen in Table I.

Annex 2)

D, ORGANIZATION
The suggested organization diagram (Regional Status) is given in

Annex 5,
E. TIME SCHEDULE OF THE REGIONAL R + D PROGRAMNDMIE

The programme is outlined schematically in Table IV on the following

page.
= - 18 -
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Iv . CONCLUSION

The significant advantages of MAM which could be derived from iis

performance as a regional R + D centre in the field of solar energy in

the Mediterranean Region could ke outlined as belew : -

i) Ready availability of ¢ertain techniczal and other facilities deserve
special attention and render MAM as an eminently suitable Centre for

implementation and execution of the proposed regional activities in 2

ii ) It is worth to mention that many Turkish scientists reknowned in the

shorter period of time

field of solar energy are taken active rcle in significant projects in
abroad and shoulrd the \'.;a.se arise they could certainly provide considerable
contz;ibut‘i:on in promoting the regional R + D activities as to be envisaged
at the MAM |
iii) Various R + D activities are currently pursued in several universities
and/or governmental research institutions and within the framework
of thé l;afeéent administrative status of MAM, clo';'se'cooperation might Q
orgzanized and maintaiﬁed \’;fith these institutions ‘
iv) In this respect, no major impediments will be ‘encountered at MAM
from the standpoint of establishment of the reé;uired research groups
for carrying out the envisaged regional R + D programmes
v) MAM is planned on an ambitious scale which occupies a very attractive
site with main infragtructure completed, It should be specified that
the centre is déveloped as a comprehensive, self-contained installations

with the required support facilities such as workshops ete, o the sam’



site so that all the phases from the concept to the experimentation and
implementation can be accomplished at the Centre,

v1) The Centre!s being of the sea-shore is important for work on desali-
nation and also the sea-water provides a cold source for thermodynamic
conversions. Moreover, Datga Peninsula is a very quite and peacefu?l area
which makes the site highly appropriate for scientific and applied research,

and at the same time vast territory makes it ideal for the conduction of

field trials

In the light of the above-mentioned information, MAM when strengthened
with needed equipment and expem enc:ed person.nel could doubtless be

organised as a regional solar B. + D centre for mplementmg the proposed

- LT e

collaboration programme , in line with the propos_ed order of priority .
In the case of an adequate externa.l con’cribution, M.EEJ'VI ‘c‘ou‘lud materializ;e
much qulcker since it would provxde much needed rorel’,gn currency for
equlpment and training, Thus, m mcreasmg the effectlveness of already
existing or planned R+D act1v1t1es, due attentlon should be accorded

to the v1tal aspect of foreign support,

As it can lgg‘dedg_ced from the presented study, the t”otdl investments
allocated for the national research.centre_amounts.to 4,060k 3 which is
based on costs prevailing in 1979, (Excluding the value of the land which
is nearly 9,360 k $ ), About 94 % of the related investments have been
realized by the end of 1978, and in accordance with the proposed scope of
activities, merely a supplementary investment amounting to 1,250k 8
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is necessitated in case of functioning MAM as a regional R +» D cent

-~

he significant advantage which stems Irom

i

It should be underlined that
the placement of MAM with its such ready availzbility of facilities at

the service of the Mediterranean Coastal States, with due consideration
of the beneficial traslation of related R + D activities into practiczl
utilisation in relatively short period of time deserves particular attention,

Thus, it might be felt as a realistic approach that Turkey could be sxgeD-

ted from the consequent expendifures of direct relevance to proposed
collaborative services at least over an appropriate period so 23 10 permil
Vthe compensation of the already made invesiments havirg regard o the
natiocnal facilities (4, 080 K § ) to be offered at the service of regional

cooperation,

[ ]
]
]



6L61

G¢ '800%¢

00¢€
000t
(4
o€
08
G°LE
G LS
G°LE
G°LE

Sk
S% "9¥1
SL
GL
GL

8461

SL 1601 .

- i

0001

8

08

yoelqng A9

(seotad 661 ut)

T

09¢6

9L61

(saefiop Jo spuesnoy)

00¢ ! paainbay junowy
021" gl : popuadxy junowry
o2k ‘€1 ¢+ "IVILOL ANVHD

VIO

quatadinbg
aJnjonIlseLyuy

wooJa uonydaooy
AJOJTULIOP SIBIHIOM

TIBY 20UapIsay
£LaojTuraog pue £1030939Y
9ITJFO UoeIISTUTWDY
urIoeld juwrasdx
Jyaed UOTIeAI9SqQ
asnoyaae )

doysyaom Laejuadae)d
syaoMm uoat aoj doysiaom
doysiaop TeoTUB I
doysyaop [eI9UD)

*qer] juawWaINsSeaAl

*qer] 90'Jang 9ATI09[9S
‘ger] SoTuUoIJo9aTH

pueT]

(6L61-9L6T) HMNIWVHDOUd "TVNOILVN HH.L 404 SINHW.LSHANI

I §1dgvd

I XUNNV



091
089

001

pEAY

£861

00V1

001l

0%
06T
09

091
089

00%¢

001

G861

( soorad GLET W)

0S¥PI

0011

0§
061
09

091
089

00¢

G1
G

1861

3 o? © (6RG1-086T) "IV.LOL ANVUD ‘

NREACE 1219 @
0011 183101, 1uouoduio))
0¢g 5NOQUR[TIDSTIN ~
09I - SNJIOM [BOINYDD T, -
09 soanjipuadx 5f

uorjedTuUnWuIo)) pue uoryejaodsuedy, -

091 51900 20UBUDIUTRIN -
089 TouUUOsSIaJg -
goanjipuadx s euoryeaadp

00¢ juawdinbyg

00¢ 2an)onIIsvIjuy
- s8urpring Te00gy
- 901J3O UOTIRJISTUTWPY
- woog Jugoonw
0¢ | JIMO]-UCTIEAIISO)
- uonjejs Surduwind asyem

- 1un adeao3s Fuioo)

G uorjeys Jurdwind J9)em voS
0861

oolqng A¢l

(saejop JO SpUESNOY])

(£861-0861) TNWVHDOUI TYNOIDIY HILL HOJI SLNUWISTANT AUV INTNI TIJINS

U1 §rIe v, ¢ XUNNV



i

£l

(A4

0l

¢ 0

Wv&ovId

(SNLV.LS TVYNOILVYN)

NOILVZINVOYO IFHINID HOHVISIH SIHVNHIVIWN

o

¥ XINN Y »




LEGEND

| = Head Office

2= Manager

3= Administration Group

4z Technical Group

5= Scientific Projects Manegement
6= Workshops

7= Wood and Plastic Works

8= Ron Works

9= Semtary Works

0= Megsument Dept

[ = Drawings Dept

|2= Chemstry Dept

13= Efectncal and Electronics Dept

14= Technicai Applications -Dept
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