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1. N THE N
1.1 RACK _GROUIND

Laurus nodilis (bay tree) is an evergreen tree which grows
sbundantly in the coastal countries of the mediterranean ses,
The coastal tracts of Tuekey have abundant growth of this tree,
In ancient Greece, its heroes were honoured with garlamis of bay
leaves ani branchlets, The dried leaves are valued for their
falvouring property in culnary preparations, The essential oil
obtained by steam distillation of the leaves possesses aromatic,
spicy odour end is a valuable sdjunct in ths flavouring of food
products and 18 also used for medicinal purposes.

Since 1968 Turkey has been exporting more than 1,500 tons
per snmm of dried laurel leaves, ORKOY gn abreviation for Orman
Koylerini Kalkindirma Kooperative which is in English version
called Forest Villages Development Cooperative (KOOP/FVDC) gn
organisation of the Ministry of Agriculture Forestry snd Rural
Affairs was establisned in 1969 is the owner of the Lsurel oil
factory, situated at Silifke Icel, The Koop has 1,050 members
from several villages in the vicinity of the factory, who consti-
tute the main collectors of the raw material viz,, laurel leaves
and laurel berries to be processed by the factory to produce
essential oil and fixed oil respectively.

Setting up the factory has been accomplisned by way of
sub=contract to a firm who, favouring Italian Technology ard
French equipment began to establish the desired factory in 1975
with the aim to complete it in 19/8, However due to the utimely
death of the ocontractor in 1983, construction work could not be
completed rs scheduled and all the activities came to stand still.
Since then the partly installed plant anxd equipment was left
incomplete inside the factory butldirg.

The plant site is situated in an area of 10,000 2 and
comprises factory building, warehouse, administration buildings
and rogis,

A loan of TL 140 million and e grant of TL4S million
was drawn in 19/5 to setup the factory and has steadily grown
to TL 600 million, The grant was subsequently withdrewn aml
formed part of debt, since it was 1inked with the commissioning
of the factory before 1985,
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It was brought to the notice of the expert that
several local technical teams after a visit to the site
expressed their inability to rehabilitate the fectory. It
is learat that an Italian company had quoted a fee of
US§ 5,000 returmn air fare and accomodation for their repre-
sentative in a first class hotel for a mere prefeasibility
assessment with sppropriate reccamandations (annex.-I.)
and in addition USY 58%3-per day as charges for the services
of an Engineer to supervise the rehabilitation of these
plants to which Koop agreed.

The factory had been designed to operate 2,000 tpa
of leaves for disillstioa of essential oil and 5,000 tpa of
berriesfor the extraction of fixed oil. No shortage of raw
materisl is foreseen as Laurel tree grows wild and abundently
along the coastal line of Turkey. It is learnt that Silifke
region alone can produce sbout 300 tpa Lsural leaves which
constitute a major export commodity and sre not processed
for essential oils in Turkey.

1.2 ROLE OF ANADOLU UNIVERSITY'S MEDICINAL PLANTS RESEARCH CENTRE

The Anadolu University's Medicinal plants research
centre has been able to establish from scratch during the first
phase of the UNIDO project DP/TUR/83/003 “production of
pharmace-utical materials from medicinal and aromatic plants”
and the current project DP/TUR/88/001, with the active
assistance and cooperation of UNIDO and its experts, basic
infrastructure facilities to conduct RAD studies and scale-up
sctivities to pilot plants to preduce crude extracts and
essential oils based on some of the plants indigenour to Turkey.

One of the plant material subjected to extensive
studies from bench scale to pilot plant ievel to semi-cemmarcisl
level isthe Lsurus nobilis, with the active assistance of the
UNIDO expert during the implementation of these projects.

MPRC was already in possession of Technology package covering
the entire range of operations namely pretreatment, distille-
tions, recovery and enriching of essential oils,

After several local technical teams held out no hope
of rehadbilitation of the factory, and due to certain financial
and legal disputes between the cooperative (Koop) and ORKOY,
it was thought of selling the factory as scrap at this stage
the newly elected oxecutive bcard of Koop (a few years ago
ORKOY was nbouohqg!) approached MPRC for rel.abilitstion of
‘the 'factory., - W
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With the intension of extending the benefits of
RED to industry, Professor Dr, Baser, the dynamic director
of Angdolu University's Medicinal plants Research centre
sccompanied by a team of MPRC experts visited the factory
at Silifke at the invitation of Koop during the early 1988,
sent a project proposal to UNIDO Vienma for SIS funding
routing it through the Ministry of Foreign Affairs and
MRJM. Kemal Hussein UNIDO, SIDFA at ANKARA,

1.3 MISSION PRELIMINARIES

At the initiastive of Anadolu University's MPRC
Eskisehir, with concurrence of SIDFA Ahkash and-UNI1DO
Vienna, the writer, who began his missioan DP/TUR/88/001
in early August 1988, was advised to proceed to Silifke,
study and assess the condition of the plant and equipment
and report his findings, -

The "Assessment report™ dated 15th August 1988,
detalls else where in the report, the cutcome of the expert's
visit to the plunt site between 6-11 August 88,

An important ocutcome of the Expert®s visit and
on-this-spot study snd assessment was the non-acceptance of
the Italisn firmm's offer resulting in a substantial saving

to Koop,

The expert found that the factory in fact
comprised two units one for essential oil and the other for
fixed o0il with cammon services Viz., water, watercoolers,
step-down transformer,two boilers; all the plants and service
units wers found to be thoroughtly incomplete, mostly wrongly
connected; everything wes im total disssrray and the equipment
was at various stages of rusting and decay, due to camplete
neglect.

It was also noticed by him that some vital parts
were missing (particularlymore so with fixed oil unit) and
instellation drawings were non-sexistant. However, he ascured
that the essential 0il units along with all the services could
be taken up for successful rehsbilitation under phase I with
the assistance of UNIDO and its expert.

At the request of SIDFA in Ankara, the expert drew
up detailed work plant for the rehsbilitstion of Factory and
 general services under phase I,




1.4 SHOEVISIT

Upon the submission of the assesment report and
detailed work plan, Dr. Rob.Wijesekera UNIDO Special Technical
Adviser personally vigsited Eskisehir, where the writer was
assisting UNIDO project DP/TUR/88/001 and after detailed
discussions with the writer and the National project Director
who is also Director of Anadolu University MPRC, travelled
to silifke and site-visited the factory sccompained by the
expert the Director MPRC and UNIDO SIDFA. He went through
the factory inspecting each and every piece of equiment,
including general services,. With his expertise and wide
experience he made some very useful and practicsl suggestions
which the expert noted,

SIDFA Anksra, NPD have also made some very useful
suggestions at the site of the factory.

1.5 NAIWRE AND SCOPE OF WORK

It was proposed to take up the work of the rehabili-
tation of phase I consisting of Essential oil distillation
units and General services.

The essential o0il unit consists of (1) semi-mechanical
feeding arrangements in the form of elevator and conveeyor
system and three hopper bins, partly installed, with certain
vital components missing material of construction is mildsteel,

(2) Three stesm distillation stills of 24 capacity
each with individual shell and tube condensers of 10m® cooling
surface ares.

(3) A set of o0il water separators common to all the
three stills. These were lying loose and not comected
through piping.

(4) A tank of about 200 1 capacity with submersible
pump. Materisl of construction of these units is of stainless
steel type 304 (Pump is of C.1.)

(5) Overhead monorail without electric hoist for
mechanical discharge of marc-spent plant-material.

fhe designed capacity was to handle 2,000 tpa of lesves.
The ~tills and condansers were partly installed and misaligned
with no 1nt0’c'onmcting process and service piping.

(6) The elevator conveyor system made of M.S. was
" just hanging loose. : o ‘
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(7) A fractionation assembly to fractionally
distill and rectify essential oils consisting of -

- Steam jacketed rebolil-er of 240 litre capacity.
« Fractionation column 7M high with accessories.

Revival of general services/infrastructural
installations to provide steady supply of the following to
the plants:

= Power
e Stemm
« Water

It was originally planned that the installations
would be the responsibility of Koop with the supervision
and assistance of the UNIDO expert, but due to variocus reasons
the entire responsibility of procurement of equipment, tools
engagement of labour, planning and executlon of all the
activities fell on his shoulders, who bore it well, with~
standing freezing sub-zero winds-with non_existing roam-
heating.

2. SAMMARY

The expert assisted by a young chemical Engineer
frem Anadolu University's MPRC took up the mission “Assistance
to Laurel oil factory in silifke Icel” under project S1.TUR,
88.803, during the first week of Nov.1988 and worked cut a
detailed plan of action to rehabilitate the sick factory and
provide general services/infrastructural installations to
ensure steady supply of 3

- water

- power

- steaa

= Cooling water

= Recycle cocled water.

A very serious problen faced was due to non=avalilae
bility of skilled and seai-skilled technicians atSiliftke, Since
there are no industries between Mersin and Antaiya except
government owned craft paper (SEKA)mill at Tasucu about 15im
from Silifke.

SIDFA Ankara in his note for the file dated 15.2.1989
after visit’ng the project from 2-4 Feb.1989 noted that :
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“Under severely difficult climatic and working
conditions and with much of indigenous efforts UNIDO consultant
Mr. Narasimha was :ible to complete all srrangements, readjust-
ments, piping of distillation and fractionation plants.

Mr. Narasimha arrived in Silifke early November. He
worked in a plant which is not heated during sever winter time.
It is very windy and most of the window glass is broken with
splinters falling most of the time. Though the understanding
was that the Cooperative will look after all infrastructures,
these were not done till Mr.Narasimha arrived in Silifke. No
staff was available from Silifke to help, labourers and
technilians are simply not availabls.

Mr. Narasimha managed to establish his own workshop
é...' complete all piping, fittings using this workshop and
partime labourers he used to pick-up from distant places”.

An overhead tank (3%e high) of 100M°, which had
never been filled with water since its construction, was
connected through 80m.n. GeI, pipe to a newly bored tube well
at a distance of about 1,250 M and filled for the first tiz¢.

An extensive net work of pipes snd fittings were laid
connecting the overhead tank to essential distillation plant,
fractionation unit, and fixed oll extraction unit (main header
only) and slso return live to the water cooling plant, recircu=
lation and water treatment unit of twin boilers of 50 K.Cslories/
hr Capacity (each).

Installed feed elevator, realighed conneyor, distills~
tion unit, discharging assemblies, condensing and separating units,

Dismantled fractionation assembly, correctly,
reassembled filling it with internal packing was accomplished.
Instellation of vaccum pump, centrilegal pumps and established
a pump house for recircuiastion purposes.

The complete plant (I phase) including the entire
infrastructure consisting of 3

= 500 KVA step down transformer

- 100 N Overhead tank

= Twin water coolers

= Pump house

= Two boilder

= Water treatment unit

- Three essential oil distlln units
"« Water cizculation and rocycunq systeam,

= Frational distilisgtion unit with vaccum pusp,
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Was successfully tested and cammissioned on 7th
March 89, by Governor of Merdin., A total of sbout 7,000kg
of dried lsured leaves were processed in the plant, producing
135 litres of essential oil,

3.1 ITION AT s )

The plant at Silifke consists of two units viz.,
1. Essential oil unit and 2. fixed oil extraction unit.
Additionally, common services like, water overhead tank,
water cooling unit, step-down transformer and two bollers
with water softening plant.

1. Essential o1l unit: This unit consists of
(a) Herb (steam) distilation and
(b) essential oil fractionation sections.

(s) The stesm distillation section conists of three
stills of 2a° capacity each fitted with individual shell
and tube condensers of 10 n2 cooling surface area.

« A set of oil-water separators common to all the
three distillation stills,

« A tank of about 200 1 capacity with submersible pump.
Material of construction of these units is
stainless steel type 304,

- Common elevator and conveyor set-up with individual
hoppers connected to the three distilation stills, to facilitate
semi-nechanical charging of plant materials into the atills.

Overhead monorail, presumably to facilitate discharge
of spent plant material (marc).

This is not fitted with an electric hoist,
Additional Woxk

The three distillation stills and condensers have been
installed but require some changes and modification to facilitate
operational flexibilities.

= Interconnecting process and service piping.
« Insulation of units.

Eicvator/conveyor system partly installed=-to be
completed and tested.




Missing Parts

1+ An electric hoist to lift maximum load of 1.5MT,
vertical 1ift of 5 m with flexibility of up and down and to
and fro horizontal movement with suitable steei chains and hooks.

Additional Reguirexents

1. Stainless steel pipes and fittings for process
piping.

2. Galvanized iron pipes and fittings for water piping.
3. Mild steel pipes and fittings fer steam plping.
4, Glass wool mats 75 mm thick for insulation,
5. Essential oil filtration - basket centrifuge
430 mm dia. S.5. vapour tight.

On enquiry at nearby city of Adana all these items
are available in adequate quantities of DIN standard.

(b) Fractional distillation of essential oils:
This section consists of
~ steam jacketed reboliler of capacity 240.1
= fractionation column dia.320 mm, 7 m in height
(in two sections of 3.5 m each).
- condensers
= product receivers -~ 3 nos.
- reflux distributor
Contact parts of all these units are made ¢
stainless steel type 304,
- vVacuum gauges
- thermometeres with thermocouples
= internal packagings - pall rings in S.S.

Additional Works
These parts have been fitted incomplete without proper
alignments and pall ring fillings in the column,

This section needs to be dismantled completely and
reinstalled properly,

The unit stands 10.5 m between the floor an. cop of
the condensers. A vertical steel ladder has been fitted to
the wall without any rpotective rings.

« proper protective rings in steel to be welded.

- some S.S. pipes and hanging loose, to be properly
sligned and welded.

.= insulation of ‘the reboiler, column tectionc, otc
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There appears in the supply a water-ring vacuum pump.
These pumps generally create vaccum of not more than 28" to 29+
ef Hg which is not sufficient for fractionation of essential
oils. It is therefore recommended te procure an oil displace-
ment vacuum pump with the displacement capacity of 2-?/-1n.
(for creating sn operating vacuum of 5 smm Hg) and to be fitted
with a suitable cold-trap, freon gas campressor with motors,
starters, 1.C. switches, to make a complete unit,

Additiopal requirements

- steam pipe and fittings
- water pipes and fittings

2. [Eixed oil extraction unit

The extraction unit consirets of

« A triple roller crusher of whole dried berries,

= Crushed berries elevator/conveyor.

« Crushed berries storage bin with motorized bottom
outlet regulator into the retocell extractor.

= Rotocell extractor,

~ Marc elevator/conveyor.

« Marc desolventiser.

= Desolventised marc discharge conveyor,

- iscella filtration tank.

- Miscella distillation unit,

= Heat exchangers.

- Miscella circulation pumps.

The entire closed circuit system designed to extract
about 25 to 30 TPD (24 hr), is made of mild steel and delivered
a® site some time during 1976/77.

The extractor as seen from its windows shows signs
of rusting, but not seriously,

It seems to be a good case for its rehabilitation.

Missing parts

Extractor's muin drive motor.

a. Horizontal rotation of the extractor synchronised
with feed charging bin's outlet mechanism, heavy duty motor
flame proof type along with flame proof starter have to be
procured from the suppliers of the plant namely M/S de Vita ltaly.
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be. Crushed berries elevator drive assembly, its
flame proof motor, flame proof starters.

For reasons as in (a) above these two should have to
be procured from the suppliers.

c. There are 15 port holes for light and sight gl _sses,
two circular man holes and two rectangular view holes fitted on
the body of the extractor. Baring two rectangular port holes
211 the others are deprived of tough §lasses. Since these are
specially made accessories of solvent extractor, handling
highly volatile solvents, it is strongly recommended to procure
these plus one additional set as spares from the plant's suppliers.

de. Interconnecting solvent, miscella pipe and
fittings.

¢, Water and steam pipe and fittings.
Items under (d) and (e) can be procured locally.

f. Intermediate tank. This can be got fabricated
locally,

Additional Work

Miscella storage/filtration unit, heat exchangers
of both miscella distillation unit, and solvent recovery unit,
seems to have been fixed misaligned and misplaced needs to be
checked, reinstalled and realigned.

Crushed berries elevator shell only without the
basket elevator component has been installed. Needs to be
totally dismantled and reassembled with accessorries.

sSolvent storage tanks:

There are two M.S. tanks of 20 a° capacity without
proper nozzles and need some alterations,

Procurement of solvent punps, their installation
and pipe connections,

Provision of water chilling unit with storage tank
and circulation pump, necessary to all the heat exchangers of
solvent recovery systems has to be made considering min/max
tenperature in Silifke 26 to 40°C in summer.

Details to be worked out.
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Elre protection :

Water connections have been provided at various
places in the plant area. Additionally, chemical fire fighting
equipment needed.

3. General Services

- Steam
- WNater
« Power

Steam
Two coal-fired boilers of 50 i".cal/hr each, along

with water softening unit have been found installed, but not
completed and tested.

Additional Work i

« Completion of installation

-~ Testing of each and every item

= Procurement of - main steam pipe to be connected
to essential oil ard extraction plants.

= Insulation material

« pipes and fittings to individual unit
needing steam

« Procurement of adequate amount of coal

« Pracurement of ion exchange resins to
water softening unit

= Procurement of boiler licences from
Govermment authorities.

Hater :
Reinforced cement concrete overhead tank (E.C.C.O.H.

tank) exists, which has to share the pumping time of a pump,
which is located about a lm away fraom the tank,

« The tank has never been tested after its construcion
- Piping not connected from the O.H. tank to the plant
building.

A water cooling tower with a water s pump below it
exists - never been tested and piping not connected.

Two centrifugal pumps size 75 ma x 75 mm (suction and
delivery) with motors are found lying loosely in the boiler/water
softening rooms. Fresumably meant mix gfor this unit,
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NOTE :

te It is proposed to take up the work of rehabilirtation
of laurel o0il factory situated at Silifke, Turkey approved
under the project SI/TUR/88/802 “"Assistance to Laurel 0Oil
Factory at Silifke, Icel” in two phases. Under the first
phase within the approved period of time rehabilitation of
essentisl oll unit, consisting of essential 0il distillation
plants and fractionation of essential oil plant; commissioning
of all thethree essential service units viz., steam, water,
power and connecting items to theplant building;

Simultaneously (during the 1st phase period)
de-rus ting operations of the extraction plant, hydraulic
testing of the rest of the plant; procurement of missing
parts from the suppliers could be undertaken.

2. For undertaking the 1st phase programme, no erection
drawings nor commissioninginstructions are needed except the
missing and additional accessories. However these, regarding
the extraction plant would help speed up rehabilitation work,

The Cooperative chaiman and his deputy were verbally
informed to procure these and missing accessories of the
extraction plant,

3. A heavy duty conveyor was noticed lying loose in the
plant area may be meant for conveying the berries to the
tripple roller crusher. But the layout of the crusher give
no room to accomodate such a conveyor, and in the present
form of the crusher it would be a difficult proposition te
feed the crusher of about 25-30 TPD of berries mar ily.

4, Dried laurel berries have outer pericarp rich in
essential oil and practically no fixed oil, The inner kernels
are rich in fixed oil and a minor percentage of essential oils.

It is very essential to mechanically crack the
berries and pneumatically separate pericarp and kernels. The
kernels are tc pe automatically fed to the triple roller
crusher. This facility does not exist in the present set up.

Pericarps can be extracted of its essential oil in
the essential oll distillation plant.
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This .rocedure, when implemented, would result in

« the light coloured fixed oil with very low
percentage of essential olls that are extracted
from the kernels.

« higher processing capacity of oil-rich kernels

- additional yields of essential oils from pericarps.

Laboratory investigations will be carried out at
Anadolu University Mecinal Plants Research Centre (MPRC),
Eskisehir to establish confirmed data. Based on these
investigations details of additional equipment needed would
be worked out and added to theplant at a later stage.

Se Quality Control: A quality control laboratory
building without laboratory equipment, control instruments,
infrastructure facilities for the supply of water, gas,
electricity exists between essential oil and extraction
sections. Until it becames operztional MPRC's excellent
facilities and services of trained personnel may be drawn
for this purpose, under a proper protocol,

6. A large built =in ramp exists within the plant area,
presumably for the receipt of raw materials unloaded from
trucks. No facilities exists for transporting these materials,
from this area to the nearby processing plants.

An effective system has to be worked out to mechanise
the operations.

7. A weigh-in balance of loaded truck cap. 40MT is
required for keeping accounts of incoming raw materials
and outgoing products. '

8. There does not exist a product storage tank for
storage of fixed oil produced in the plant.

A suitable tank can be designed and got fabricated
locally during the implementation stage of the 2nd phase.

9 There are two 2 03 tanks of stainless steel available
at site for the storage of essential olls produced in the
plant. However, small containers of 11, 51, 101, 201 and 01
may have to be procured for dispatch of these oils and their
fractions.
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SERVICES

¥atar
« Over Head Tank
«Pumping
«Testing
=Piping
«lain
=Process
= Water Cooling Tower
«Piping main
=Process
=Ingtallation twO pumps
=Testing
Stea Bollax
=Nater Softening
=Ion Exchange, l!!_uh Procurement
-Testing
=Repair if necessary
=Steam Piping
=Main Header
«Eggential Uil Section
=Fixed 011 Extraction Section
«Connection to individuali Units
«Egsential 041 Digtillation Unit
«Practionation Column
~Testing ©f all Lines
«Hogader & Pigtribution
=Repeir ir necessary
«Ingulation Of all Pipes
«Conmmigsioning of two bollers

Ryar

«Completion Of Power Sub-station
=Stepedown Trassformer
<In-coming H,t, lines completion
=Bug-bar Connectionsg
=Switch Qear

Eovar

aLaying ot Main Ceble
«Egsentiol 01l Unit
=Pixed O4l Extraction Unit

«Digtrivution & Connections
«~Eggential Oil Disgttllation

=Elevaror

=Canveyor

oElectric hoist

~Submersible pump
«Egsential Oil rractionation




=Vacuum pump
=Control panel
-Lighting
-Plant area - complete Explotion Proof
-0Qutside - for security

COMPLETE TESTING = UNIT BY UNIT

Estimation of Additional Requirements

Services
- G,I. Pipes and fittings for .ater
-Main
=pistribution
M.S. Pipes and fittings for steam
-Main
=Distribution
- Insulation materials
Ion Exchange Resins
« Electrical cables, conduits, switches, switch
gears, lights, & light fittings,

Processigg
Essential oil Section

Essential oil distillation
=Stainles steel pipes and fittings
=Electric hoist

Essential oil fractionation column
=Stainles steel pipes and fittings
Engagement of sub=contractors
«Electrical
=Plumbing
=-Steam
-Water
~Boiler
«Water cooling tower
-Pitters for s.s., piping
Activities
Essential oil Distillation

1, Completion of works under services

2. Re-alignment of distillation stills

3. Completion of elevator, conveyor system
to Essential oil distillstion unit

4, Installation of electric hoist,
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S. Hydraulic testing and repair if necessry of;
=Steam pipes & fittings
-Water pipes
-Distillation stills
=Condensers
6. Insulation of
-Steam piping
=Three steam distillation units
=Vapour lines.
7. Test trials
8. Commissioning and training of project
personnel

Practionation
9, Dismantling of fractionation column,
condensers, pipes, fittings
10. Reassembly of column, condensers with
internals, properly aligned
11, Installation of water-ring vacuum pump
12, Connection to the system
13, Steam and water connections
14, Hydraulic testing of the entire systenm,
unit by unit
15, Insulation
~Reboiler
~Columm
«Vapour line
16, Modifications to the verti€al ladder
17, Tast trials
18, Commissioning and training of project
personnel

rixed oil Extraction Plant

Assistance in the procurement of
=Missing parts
«~Additional requirements
=Erection drawings
-Commissioning instructions
Time Schedule

A, Essentiasl oil Distillation

Activity 1 8+.10 weeks
2 1 week team (white)
3 2 weeks team (green)
4 1 week team (green)
5 2 weeks team (white)
6 ' 3 weeks team (white)
68, 2 weeks  team (white
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B. Essential oil Practionation

Activity 9 1 week team (green)
10 2 weeks team (green)
11 & 12 2 weeks team (green)
13 1 week team (green)
14 1 week team (white)
15 2 weeks team (white)
16 2 weeks team (green)
17 & 18 2 weeks tean (white)
Note

1., 16 weeks (6 days a week, 8 working hours aday) teginning
2/11/88,

This period may vary +/-2 weeks, + for unforeseen reasons.

?. Govt./Xoop. to procure all the materials and engage
electrical, mechasical & plumbing contractors in consultation
with the Expert by 30/10/1988,

3. Processing capacity, quantity & quality of products strictly
within the design limits of the plants,

4, Procurement of raw materials and disposal of product(s)
by (product(s) civil engineering works are beyond the scope
of the oroject,

S. The scope of %e project uner I Phase covers the rehabilitation
of essential oil unit, consisting of herb distillation s-»cti
and fzactionation section, commissioning of these and training
project personne,

3,3 Workdons at Medicinal plants research centre of Anmsdolu Univeraitv
Blk’.”uro

As mentioned elsewhere in the report the MPRC which began its
RAD sotivities in the year 1986 with the assisatance of UNICO grd its
experts through DP/TUR/83/003 axd DP/TUR/88/001. has grown to the
present stature of interrnational stardard with well equiped laboratory,
pilot plent and quantity control instruments, It has now on its tolls
woll qualified and experienced scientific and technicel staff headed
by a competent director,

With this built in infrastructure the centre bas forged ghesd to
become the nerve centre in the country of Turkey in the development
of technologies for the utilisation of mediol and atomatin plents,

One of the plant materisls studied in depth from bench=scale
through semi-commercial level is Laurus Nobilis for its essential oil-
distillation and rectification by frasotional distillation,

In fact it is the unique case of the development of technology
and its transfer followed by successful demonstration after rehabilite-
tion of a sick and discarded industry st Silifke, urer aegies at MPRC
with the assistance of UNDO gnd 1ts expert, The expert is confident
that MPRC, 1f entrusted to run the nevly revived factory, could
successfully run it, diversify and produce tailoremade products that
is demeded by the user industry,




3.4, Tuca) work 2c-complished

The UNIDO excert with the help of & staff mexber of the Anzgdclu
University Medicinsl plants Research centre carried out an official
run on 7th rarch 8, in the presence of the Governor of_Mersgin, the
Governor of Silifke, merber Oof parliament recresenting Mersin, UNIDC
SIDF~ in Ankara, Netionsl project Director,Koop Chairuen. two hurndéred
senior officizls and members of the ocp,

The Frime Minister of Turkey anmd@ his Minister cf Agriculture
sent cables concrztudating the successful rehakilitztion of Lzurel oil
factory I chase. The loczl newspapers ané Antalya kadio geve wvide
coverage to the function.

Thea protccel for essicnmant cemilsticn wes crezered and sicned
by the president of Koop Kationzl,project Director,UNIDO SIDFA in
Aukara ané UKIDO expert (annex II),

After the successful trial runs on 7th karch 89, a long meeting
wes helé with the governcr of lersin, the Governor of Silifke the
mexber of oerliemant, the Cheirmen of Koop,b:ational project Director,
URILC SIDFA in Ankera ané the UKIDC ex;:ertn to discuss the future of
the plznt, It wes impressed upon the menmbsrs thet the Anzdolu
University Fedicinzl plents Research centre with its trained personnel
énd with excellent infrastructure is best suiteé to run the factcry
éné éiversify the production and trein personnal for wenning it zt a
future ézte, This fact wzs eisc broucht tc the nctice of the Under
Secrstery of Agriculture on 14th lercen at & meeting held in his
cffice chawbers in ~nkara attenced by Kationzl :iroject Director U..ILT
SILF~ in Ankesre ené LLIDC expert.

A total of nine trial runs wes performed from 26th Feb to 9th
karch 1982 usinc about 7 tons of éry leuzl lezves with an averace
yield of a little our 1,9% orocucing 135 litres of essentisl oil,

Table I
Trizl Run Date Chzrge Time Yield of % Steam rute
s, Ko, Kg. Hrs. 041 L/Kg/hr
ltrs

1. 28-2-89 180 2,0 First Trizsl pun
2. 2.3.89 863 4.0 15.3 1,77 0.8-1,0
3. 3.3,8 934 3.0 16,0 0.8-0.9
4. 3,3.8% 624 3.0 12,8 0,8-0,9
5. 6.3.89 871 3.0 16,0 1,97 0,e-1,0
6. 6.3.689 650 3,0 14.0 1.7 0.8-0,9
e 7.3.89 957 3.0 19,0 1,98 0.8-1,0
8, 6. 3.89 9€2 3.0 21,0 2,14 0.8-0.9
9, e, 3,89 930 3.C 1,0 1.94 0,7=C.9
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It is therefore strcnzly recomienced tha! tne plant shculd be
run 3 shifts a dsy without soy bresk.

The expert fcresees the problexr of finding trainec bciler opera-
tcrs anc other techniciens tc man the boilers and distillation units,
This can be handled by careful planning in-plant training pro§ramre
since the becilers are simple mannally operated ccel fired type ané

m

esz-ntizl oil @istilletion is equelly simgole operation,
gs¢ Chercinc ¢

Elevator anéd ccnveyor mede of milc steel zné neodrens coeted belt
syster hés besn provided acjacent to the Cistilleticn stills. Three
hop:zer bins were alsc crovidéeé above the distilleticn stills,

Lonveyor was frcperly instclleé rut the belt wes found totslly worn
cut, The szme heés been replaced with fclded cenves, as neoprene ccated
tolts were nct eveilakle in Silifke, ikersin or Adzns,

o)

i:e elevetor which wes just plzced loosely wes properly grouted
ané eslicnec.

Trhe outl=t chute of Bopper bins were not grcviced with suita:le
cle=os, in the oricinzl state; the laurel leaves when fed frorm the
hopzers woulé fzll clearly out of the €istillation stills, &~ll tae
thire=z chutes have been suite:ly modified.

The excert would like tc point out thet the laurel leaves which
vwere stored akout 20 metres from the plant are2 vere convayeé tc the
plznt site manuzlly and then fed into tha stills by elevatcr, ccnvaycr
an< hopzer bin systs:r.,only 2 couple of metras awey involvinc consider-
akle westece of time (zbout 1 1/2 hcurs) power, labour ané shout 5-17%
spillece of vazluble leaves, To avoid this and effect 2ccpomy and
the lezves were chsrgeé directly into the stills circurventinc elevs-
tor conveyor syster,

~noVer hezé tank of 10C ::13 caiccity 2t a height of about 35M
constructed some time in mié-seventies heés nct been tested mor hés
evan bezon fillad with water save rainwcter,

During the imzleTentstion of the project, this hes keen connected
throuch €C mm Gl.pioce to a newly istzlled government borewell locate?
at & dist:unce of sbout 1,25 K,m, The overhead tank vhen fille¢ first
tize éurinc mié Far 1982, showed leckages at several places, which czn
be repeired. Since civil Engineering works were mot covereé 3nd tne
time at the diposal of the expert w:s limited and just sufficient to
commission the plent, the resair work of the overheac terk ané also
the surfece tank of 5C :rswas ertrusted to the chairmen of the KGO,

To facilitate laying of 80 m% G.I pipe treaches of 1k cepth were
dug-up to the length of about 700 wetres. Elasting of rocks with
dynerite which cese in the path of pipe was resorted to, All necessary
precauticrns were Observed b=fcre blestinc of rocks,

Felt exchangers ©0f distillation stilly fractionating columy,
wateringc vaccur puTp, leborztery, mein header to the solvent extra-tion
plant 2né water treatrent plant of the boilers were ccnnected to the
overhead tank through 100 mmJpipe.
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A return line of 100 mm diameter frow the plent ares inclucing
extraction plant were ccmnected tO the twin water cocling units, wich
in turn wers conrected tc SC ®? curface terk throuch 150 mm dia, pipe.

Two cen::i¥h¢d¥gxa;s of 80 mT & 80 m T, were instzlle¢ in the
punp hcuse &nd ccnnected tc the plents in poth wings tc circulate
cocled watar thus providing &n alternzte sovrce of cooled water to the
plents. In this case wéter from overnesé tank w&s used only for
*mckinc up* of water lost due to evaporation in the cooling tower.

This system worked very well curinc repezted trial runs,

However, it msy be mentioned thzt tae two SKw 3 chase 50C/s 440V
motors fitted to the coolers were founé to be not of the reguired
cepacity ané haé to be reclaced by 7.5 Kw 30th 50C/s 440v ™orors, With
these mozifications, the coolers performence wes very satisfactory.

A~ tot:l of above 3 km of 150 m.m 100m m, S0 mem., 25 M, diz G.1
pipe and guite & number (just necasssry) values and £ittings were used
fcr pumpinc, cistributiony return circulation of cooleé water,

The entire systeT was cerfectly functional excedt leakages of
100L3 overhezd tank ané 50. surface tenks, These2 coulé be easily
rejuired,

STEAI

Twc boilers of 50K, Celorizs/hr each, menufactured in Adens,

Turkey were founc instezlled, without internal refractory linings, gre=
ssvre reducing assersly, inzdequate insulstion anéc no steam piping.

Feaé weter trsetment units were gertly instzlled with mo inter-connectinc
piringc,

Coxpoleteé the jnstzllation work incluéing two certificel pumps Ior
putcinc cGeionised wster to degasser, anc =il internz1 gipes and fittings
anc comissicned =ll tre units including ecdezuete fillinc of céeionisinc
resins,

It m.y hcwever be werticncé thet & strance fzct thect czme to light,
vas tnet bots te boilers vhern test-. ~ ¥ ayéreulicelly et £~1C Kg/sz
preseurecglzzked prcpusely from al-wcst 211 the tube ends, (Thase beil-
ers are smoke tube typel. This was really a2 case of manufacturing
fzult, which shoulé hzve been testec &t tne menufacturer's premises,
before despztch.

The repzir cf these boilers neeéad the servicss of a spgeciclir:zd
welder end locating such & welder zt & place like Silkke wes really
guite 2 task. ~fter corncilerckle time zné p, ains the boilers were
rezzireg, hydraulically tested@ and successfully test fired.

~lso febricetec at tne factory cite wzes 2@ steam pressure raducing
assebly o: £ m. 7. size with loczlly procured pressure recucer, veélucs
ans streiners end throuvzh this assebly the two bcilers were
conrected to the processing plants with aptropri:te vaiues, fittings
and expansicn joints,
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These pipes and fittings, iistillation plant, frectionstion
column and its reboiler were all fnsulated with 60 mm thick glass
wool end coversd with 28 G,, G.I, sheet,
EO4ER_HOUSE

Reassembled 500 KVA step-down transformer, repaired the power
distribution bus=bar, installed suitable switch gear, ani conuected
the busbar %to the transformer through switch gear, The transtorm
in turn was comected to the HT times,
Bawer Distributiop

32 core armoured cables were layed from bus-bar to the plant
site, boiler room am i{nternal pump touse. Through distribution
boards, power was cormected to the boiler bouse, distillation plant,
internal pump bouse, water coolers and lighting.
Details of installed power was as follows 3

Dasullation Sectiop - Total
« Elevator, conveyor, (two motors-1Xw each) - 2Kw
- Submerged pump (one motor) = 1Kw - 1w
= Four way Electric Host{2 motors) - 1Kkw each « 2Kw
= Vatering vaccum pump = 3 Kw - Xw
Bupo House
= Centrifugal pumps - 2 Nos = 7,5Kw = 15Kw
e Two {nducea draft = 2 Nos « 7.5 Kw - 15 Kw
BOILER HOUSE
« Pressure pump One « 5,5Kw - 5.5Kw
= Centrifugal Pump - two 1.5Kw - 3.0Kw
= High pressure feed pumps Four 5,54 H =16, SKw
General lighting 2,0Kw

Total 65, 0Kw
Notes Electrical works were done through a local Electrical Engg.
Contractor,
Erocesa piping s

The comlensate outlets were comnected to a system of separators
through glass observation connections using Adana procured 304 type
stainless steel pipe and tne non-condensible gasses were vented
outside the plant building thus preventing air pollut.on i{n the plant
arsa,

Separated oil or water collected in a 200 1litre stainless steel
tank with cast iron sunmerisible pump was cornected to the 2n|3
stainless stesl over head tank throug: 304 type stainless ateel
pipes and fittings,

Mare Diacharge

0.aly ourhead monorail was gveilable, worked out specification
of four way electric hoist of 1 ton capacity personally selected a
suitable hoist from Istanbul, i1nstalled and commissioned,

Conducted systemavic testing of plant unit by unit, suitably
rectified ard or repaired defects showsd=-up during the testing.

wnén all the services viz, supply of water, steam and power
became functional, test trisls on distillation were successfully

conducted | e
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L8 nine batches using about 7 tonnes of laurel .bobilis leaves.
Producing sbout 135 litees of oil, which acco.rding - to the current
internstional price of us § 50 per litre vealued at us s 6,750,
Fractionztion unit

The entire assembly was éismantled plece by plece, It was
noticed that @
- The reboiler was partly filled with pebbles and concrete pieces,

- Fractinztion column sections were installed ugsice down,

- Column wes mot filled with packings. i}

- Stzinless steel interconnecting pipes were not welded and were
hanging preceriously,

- Water ring vaccum pump was not installed,

- Control instruments were not fitted.
- Valuzs, fittings and glass level indic:ztors were mot fitted.
- Sampling cocks were not provideg,

Almost sll the fittings of distillaticn units, fracticnstion
assemzly and solvent extration clants were dumped togather, It wés
guite 2 job to correctly identify and fit then at a:iropriste plzces,

The entire assembly was cleaned, assembled and aligned properly.,
docated water ring, vaccum pump from among 30-35 pumps, installed.
fitted vacuum pipe connections, water and steam connections}com:rol
dnstrumsnts, and tested, It was noticed that sll the temperature znd
vacuum indicators were not functioning ané needed replacelent from the
oréginal suppliers the following specifications mzy be kept in view:
Vacuum Msnometers
1, 0-760 m,m. Hg} GVG14

0-30" Hg
2, 0-14} %

0-15 GVG12
Theromsters
1, 1" Gia Thermo sensor. with 8,5M Capaillary tube 8

dial 0-150°C, . 10 %3

¥ Sho o 0o 0 0 2 Nos e
- MERCURIUS

Workeé out specifications of each and every item required for
establishing a mini work along with the requirements of G.1 and M,S,
pipes and fittings and missing items for the plants, Collected
quotations and procured from lersin and Adana tne following items:-

1. A steel work bench fabricated locally in M.S, fitted with a
bench vice sizes 0,9 mx 2 mx 1 m

2, One steel Almirah measuring 0.4x0.9x1,95 m with three shelves

3, One number 4" pipe wrench

4, One number 4" pipe vice

S. One portable drilling machine (German make)

—_—
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12,
13,
14,
1s.
le,
17,
ig,
19,
20,
21,
22,
23.
24.
25.
26.

27,
28,
29,
30.
31,
32.
33.
34,
35,
36.
37.
3&,
3¢,
40,

Drill Bits HSS

KOS...-...-... 3

1lOSececeacacas 6
NOS.ceveososes &
NOSeeesecsnnsell
KOSeeeeasseaneald
KOSeeoeooeeseelB
NOSeeseoseecas20
Stand for drilling machine
300 ~mcs welding set (Machine)
1 K¢ size hammer

33358838

2 Kg size hammer
welder shield

Chagpger

S.S. Electrodss

Eelmets

Measuring tepas 5 m
Cilinc can 250 gr.
Metzl cutting Scissers.
Hack sav frewes

190 mm slier

Stenderd plier
Telephcne Elier (70 mm)
Adjustable glier

24" Gsdore gize wrench
Electric czble cutter
Universal olier

1 ton czoecity Fulley Block comolete
with all sccessories
12" Screw soanner

20 m steel rcse 10 mm
3/8 clemgs

5/6 clamps

C.clemis 24 mm

4" pive chain vreanches
Greasing zumd

Tool box

wIR~X 1/2"-2" pigedie
Gedore Spanner Set

Box Spanner Gedore 10-32
Aller key set

Screw ériver

Erkush Electric Host
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4, CCQICLUSICI: AT RICCIL.END.TICIS

4.1 Essentizl oil distillstion plant including fra:tiers%ion
unit wes made functicnzl,

4,2 All the szrvices Viz,, wster, circulation of water,
steam, oower have been cozzissicned and were aceguate,

4,3 Th=z glant shoulé be operzted 3 shifts Oof 8 hrs each zer
dey and wcrk &tlesst for 250 ésys in a yecer,

4,4, The factcry is expecteé to procduce bout 10-12 tonnes
Cf wet spent lesves which is known as marc p=r day.
This if mot utilised and or ot éisposed of properly
will creste a serious environmental prcblem,litteting
large areas surrcuncéing the factory. The grotlex will
be mcre sericus vwith the strong windés blowing in Silifke
ené surrcunding villages for 4-6 mcnths & yecr.
~ method sucgested y UNIDC SIDF- in Ankera, wes to
Iricuete thesce soent lecves enc use the-cried kricusts
es su.lixent fuel in the kcilers, This iec ctrrendcktle

né it shculé be pursued,

n

4,5 Skilled enc semi-ckille¢ perscnnel shoulc ke recruited
£s soon 2s ossikle znd trained by Anscclu University
Ileéicinzl glant centre at its premises &t Eskisehir and
in clent et silifke.

4,6 Reccrrernded man pover ger shift

- Chewical Encinezar ceee i.
- eciler Cgeratcr e i,
- £cilzr essistent coes 1,
- Semi-skilled wcrkers csve 4,

In cese Sclvant Extraction plant is cormiscioned the

(7}

avwe chemicel Enginzer can su:iervise bcth the :rlents,

4,7 The mznzcement Cf the factory for &t least 5 y=zsrs shculd
e entrusteé tc Anacolu University Medicinal zlants
Rzee2rch centre,

4,8 LrRC with its excellent R & D infrastructure and trained
techiniczl personnel, shculéd be eéble to menage the fectcry
and croduce essential cils of cuslity cemand.d ky some
users cf ecsential oils is very siecific enc¢ ceréndéing,

4.9 It is not proper for any comterciel factory tc desend on

cne :lant material, It is strengly racomrencded to

éeversify the oroducticn bssed on multicle :slent materials,

INPRC is the conly centre existing in Turkey which is

ecuized to uncertake survey, cuality assessment, R& D

ectivities, &nd technology cevelogment,
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4.10 The clevator conveycr system as prcvided in the clant
wvhen usec¢ invilves:

- ~Géitional lsbour

- Acéditional power consumption

- 5-10% scillece of valuable raw matsriczl
X - irore time {2r betch

- Ccnsecuently less eccnomicsl.

Hence the elevatcr, ccnveyor system s suislied by
the Itzlian suzplicrs is redundant and unnecessary:
the exdert hes conveniently discerdeé the uvse of this

system,
4.11 The exSert resccrmenés tc ex:izrimentally cistill:
- Fresh leaves
- Fresh lesves with brachlets and scsess the cuslity

and guantity of tne resulting cils &né the to wcrk out
overzll econcmies of the ogsrations, The uncerlying
idee in suggesting thr=ic innovetion is that if it wvorks
cut econcricelly - fzirly goocé chance of it so the werking
tns lcbour intensive cceration of segesrating iesves from
sme il brechlets andéd éryinc would bzcome unnzcessary. At
the init’t tion cf the exssrt the studies have been uncer
tzken at KERC.

4,12 The expart strongly rzcomrends thet tne Ministry of
Fgriculture Forestry and Rural Affairs Government of
Turkey writes off the accumulated interest on the loan
givanceé to set=up the factcry ancé recover - . the loap
OB thesoft terms in 10-15 yesrs, to eveid crip:ling
effect on the surfivel c¢f the reiagbilitatec fectory
wich remzined on the sick list richt f£rom the inception,

4,13 It is zlsC recomrended to exzlcre the poccsinility of
reh:pilitating the fixed oil unit cf£ the factory, This
vhen écne, will produce an unigue fixeé oil which cornteins
40=-6C7% -f lasuric ester & very vzluaklz coryonant of good
l=ther procducinc shemmoos snd tocilst soaps, Preszntly
Turkey has no known source cf lauric ester containing

ixed cil,

Genercl infrastructural sarvice crezted for the essential
oil unit could be made use of for this unit slsc Overheads will
'be consicerkly recuced,

[
1 "
v no | | | | e
" (IR non e
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In the considered opinion of the expart the fixed oil
extracticn unit when commissioned would have added advantage
to the overall ecoromy to the production operztions,
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ce vita
COSTRUZIONI
MECCANICHE

S.AL
DATA une 20th, 1988 Messers
ORKOY KOOPERATIFT
Vs. Aif.
Ecz. Tugrul To). eliyle
Ns. Rif. « Tol Eczanesi
Silifke / TURKEY
ADV/F13

Laurel 0il Extraction Plant

Lawrel 011 Distillation Plant

Dear Sirs,

Ou: Company has talken over the previous activities of Messers

F.11i De Vit SpA, which closed down durinz 1083,

We are in possession of all technical information and drawings

of the plant. supnlied You on 1976.

As foreword, we would like, however, to clcar that there is no
legal connection between Messers F.11i De Vita SpA and our

Company .,

We shall be glad to cooperate with you for the erection,
assenby and starling up of the plant in Your possession and
consideration of the time passed from the date of the supply
» we think that & visit of our Mr. Alberto Ne Vita to the site
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«30-

-
de vita SEGUE LETTERA DEL  20-06.1988 FOGLIO N. 2

COSTRUZION!
MECCANICHE
sev

of the plant is necessary in order to understand which items

are available and if any components are eventually missing.

This visit could take place during the ncxt month of August

and we propose from the 8th until the 13th.

The fee that we require for this visit is USD. 5,006.: plus
all travelling expenses (airplane ticket from Genoa (o
Tnstabul - Adana and return and first class hotel

accomodation).

During this visit we can discuss also about Your requirements
for the erection of the plant, that is if You inced to have
only the supervision to the erection or also our specialized
fitters for interconnecting the various equipments in the

correct way.

We can supply these fitters at the conditions of the ANIMA

Association of which we send You copy here enclosed.

Ve ask You to consider our above said proposai and to let us

have Your comnkents, in the meantime, we remain,

Yours Faithfully
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services abroad
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PAYS EUROPEENS EUROPEAN COUNTRIES PAISES EUROPEQS
Urionl costruttori: Groupements de Manufacturers’ group: Uniones de fabricantes
: constructeurs: -
Apperecchisture ed implant! Equipements ot instaliations Alr tresiment equipment - Equipos o instalacionss pare
. serputici - «CO.AERs pour le traltement de laly - «CO.AER- ol tratamiento del aive -
R «COAER- - «COAER-
Caldareria Chaudronnerie Induhl tries 9 @ Caildsreria
Distributor! di carburante ed Distributeurs de carburants @ Distribuidores de carburantes
sttrezzature per stazionl di ot dquipements pour stations Fuel pump and service ¥ #quipos pata sstaciones
rifomimento de service station equipment de servicio
Equipements pour le traitement instalacionss para ol
Impianti di finiturs - <UCIF= de ls surtace des métaux - ﬂ". qmulpm.“lnmm' tratamiento superticiel de los
«UCIF= *
Impiant! disinquinamento Polluted water treatment plant Instalaciones de
scaue - <UiDA- i m&“m_ and aquipment - <UIDA- decontaminacion de las sguss
Imple~t! od anrarecshiclure sUisA» Noise-proofing plant end ~UIDA-
dl insonoiizzanons - ~CLADK. @ Equipements ot installstions equipment - «CIADI» @ Eguipos y aparaios pers
’ d'insonorisstion - <CIADI~ Insonorizacion - «CIADL
implant! ed sppasecchi Litting and handling spparstus @ Inetslacionss y equipos de
di sollevamento s trasporto o E‘qumb de levage and plant levantamiento y lsnsporte
ot manutention
2 Chemical @ instalaciones y equipos
lp": mm mm.hn::h: © Equipements et installations piant and equipment woduccmo:ulmlcu pert
pour productions chimiques Industrial refrigerating @ tnstalaciones frigorificas
imolantl trigoriteri industriall @ Instatiations frigorifiques equipment industrisles
. industrisls ® Industris! @ instslaciones
lmphntl Industriall dl pesatura @ Equipements industriels "'::m'n:“'im de peso industrisies
pianti petroliter! - «JCIPw de pesage @ (nstataciones petroliferas -
. . @ Equipements pétroliers - @ Oilfisld snd refinery <UCIP
implant] trattamento scque UCIP - equipmaent - <UCIP»
non ulluo +«AQUA ITALIA» i @ lnstalaciones para of
@ Equipements de lraitement ® Non-effluent waler restment tratamiento de las aguas no
Macchine slimentar! - <UCMA= des saux non refiuantes - plant - sAQUA ITALIA» efiventes - <AQUA ITALIA»
*AQUA ITALIA~ ® Maquinas pars 1a Industria
Macchine ad strezzature per @ Machines alimentaires - ® Food machinery - <UCMA= alimenticla - SUCMA»~
sutolficine - <COMAP e . *UCMA~ ” o Garage end suto shop Miéquinas y equipos pars
Macenine edilstradat, Eauipemens rodyreinoagd equipment - COMAP A Sare0as y talloras para sutos -
-U'I“‘.Com f&'}g’l,‘“ ° sCOMAPA~ @ Construction, road making and Msquineris para la Industria
@ Machines pour bitiment, mining machinery and similas « de ls construccién, careterss,
Macchine per concerie - travaus routiers, mines ot «U.CoMESA~ minas vy sfines »
«CIMA.C.O.» similsires - sU.COM.ES. A~ @ Tanning machinery - U.COMESA~
Materisli sntincend] - <UMAN- @ Wachines pour tanneries - «ClMACO~ ® Miquinss pars tenerias -
MA.C.O.- @ Fire lighting equipment - «CLMACO»
Motort 8 combustione interna © Matérie! snli-incondies - «UMAN~ ] ?U.WM.
Pompe e compressor! sUMAN- combustion engine MAN-
torl @ Moteurs & combustion interne ® lnlornsl fon ©® Motores de combustidn intemes
Regolator] e contatori per gss @ Pompas ol compresseurs @ Pump and compressor @ Bombas y Compresores
Serrament! in slluminlo, ® Régulateurs ot compleurs 408X @ (a4 reguistor and @ Reguledores y contadores de g
: g8 meler
accisio, leghe - sUNCSAAL» ® Menuiseries en ""'"c".e'.‘"'"' o ' stosl ond oy @ Pueriasy ventanss MM\IMO
Strumentl od spparecchl acler, alliages - SUNCSAALs d door - <UNCSAAL» vt
dimisura e regclazions - @ insiruments ot appareils window end “UN “UNCSAAL.
oCO.MI.RE. o de mesure et régulstion - @ Meassuring and controlling Instrumentos y sparelos de
«COMI.RE~ instrument - <COMLRE + medicién y regulacion -
—roine drauliche ® Turbines hydrauliques ond sleam turbine “COMI AE~
ot # vapeur ® Waler am Turbinas hydraulicas y de vapor
Valvolarno e rubinastteria @ Robinetterie ot vannes @ Vaive and fitting Viivulas y griferia
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Taritla $

Tecnicl specialisti
Techniciens specialistes
Sidiled techwnicians

Técnicos especializados

Per ognl glomata o frazione di glornala fuorl sede
per conto de! Commitiente

Pour chaque journde ou fraction de journée d’absence
du personnel de sa residence normale pour compte
de I'Acheteur

For sach day or fraction thereof of absence from
headquarters for the account of Purchaser

Por cads dia o fraccidn de dia de eusencia de! personal
fuera de la residencia por cuenta del Cliente

585

3b

Per ognl ora d! viaggio oltre le 8 ore, in ognl glorno

Four chaque heure de voyage en plus des 8 heures,
on chaque jour

For each hour of journey exceeding 8 hours, in any day

Por cada hora de viajo ademads de ias 8 horas,
en un dia

£

Je

Par ognl ors di lavoro ofire le 8 ore In giornata ferisle
¢ per ognl ora dl lavoro festivo

Pour chaque heure de travail en plus des 8 heures
les jours ouvrables et pour chaque heure de travall
tes jours fériés

For every hour of work exceeding 8 hours In any
working day and for every hour of holiday work

Par cada hora ademas de las 8 horas en dlas de trabsjo
y por cada hora de trabajo en dias de fiesta

84

La settimana favorativa sl
Intende di 40 ore
scttimanall divise In 8 ore
glornaiiere di § glornl.

For working week one
intends 40 work hours
divided into 8 dally hours
for 5 days.

La semaine do travail est
entendue de 40 heures de
travail réparties en 8 heures
par jour pour 5 Jours.

Ls semana de trabsjo se
entiende de 40 horas
semanal repartidas en 8
horss para S dlas.

408 ~ L'INDUSTRIA MECCANICA

n 418 - Glugno 1987
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Anmx.II

PROTOCOL FOR THE COMFLETION
OF M1SSION SI/TUR/88/801

te Distillation and fractionation units of the Silifke Laurel
0il Factory are fully functional with steam, power and stean
utilities. Therefore, SI/TUR/83/503 project has fulfilled its
objectives, S0 far, 4.8 tons of 1988 crop laurel leaves have been
processed in 6 trial runs to produce 75 liters of lsurel leaf oil
with a yleld of 1.6X, approximately.

2. Technical staff of the Anadoly University Medicinal Plants
Research Centre and particularly Chem. Eng. Sodat H. Beis have been
Sivcn proper training to run the Factory and are competent enough.

nqualified workers employed by the Cooperative have been trained
on loading and unloading the distillation stills. Until qualified
staff are employed, the Factory should be operated by Anadolu
University Medicinal Plants Research Centre. For this, a special
agreement should be made between the Coopdrative and the Anadolu
University Medicinal Plants Research Centre.

3., All vacuun and temperature gauges of the fractionation unit
are faulty and are to be replaced with proper ones.

4, Overhead water tank is leaking and has to be properly
insulated.

%, Steam generators are leaking and so aany weldings had to be
done, Still, some leakages have been observed and they should
be repaired, The steam generators are under capacity.

6. Pumps of the water cooling tower are under capacity.

7« A list of equipment and tools purchased from United Nations
gunds is attaciied. They are handed over to Anadoly University by
the United Nations. Anadoly University reserves the right to hand
then over to the Cooperative.

8. Fully functional Factory together with laurel leaf oll produced,
and the equipment and tools handed over to Anadolu University by

the United Nations have been given to the cust.dy of Dr. All Su,
Chatrman of the Cooperative.

9. 25 liters of Laurel leaf oil have been handed over to Prof. Dr.
K. Husnu Can Baser for fractionation studies to be carried out at
Anadolu University Medicinal Plants Research Centre.

10, Bricuetting of spent leaves for use as fuel should be considered.

This protocol has been reviewed and confirmed by the undersigned
on 7 March 1989.

Annex 3 A list coprising 46 pleces of equipment and tools in 2 hand-
written pages.

On behalf of On behalf of On behalf of
United Nations Indust- Anadoly University Silifke Forest
rial Development Orga- Medicinal Plants Villages Develop-
nization (UNIDO) Research Centre ment Cooperative

-signed- -signed- -signed=
Mr. Ke ssein PrOfoDro HGHUSM Dr. All Su

Can Baser
UNIDO expert
=gigned-

My, M.B. Narasimha
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Silifke
Anngx IIl March 9, 1589

Handed over to Dr. Ali Su Chairman Koop & running
plant rehabilitated under Fhase I of Project SI. TUR.
80.803 consisting of the following units :

1. Peed Charging section.

« Elevator and conveyor with motors 2
« Charging Bins .s 3 Nos,
contact pazts in M.S,

2., Essential oil dictillation plent

= 3 units of 2!43 vo lume

« 3 condensers

- A set 0f two separators

- 200 L tank fittsd with submerged pump (M.S.)

«~ 2 storags tanks of above 2H3 Cap

- Inter connecting pipes and fittings of S.S.,
G.I. and M,S,

3, Mechanized spent leaves discharging systen
consisting of 3 Nos perforated heavy duty bo ttom
plate heavy chains of §.S, M.S, mono rail four-
way electric hoist of 1 ton lap fitted with tw
electric motors,

4. Practionation section consisting of

- Reboiler 240 L capacity

-« Column 304mm Aiameter 7M Ht filled with
pail rings,

= Condensers,

« Reflux distributors

- 3 Mos storage tanks

- Interconnecting pipes and fittings.
All contact parts in 5.5,

= Water ring vacuum pump will 3 KW ¥y 5 C/s
motor,

~ Control penel with two vacuum guages (Out
of order), thres thermometers (One on reboiler)
(ons of order)

5. Utilities
- Pump house consisting of two centrifugal
pum, 3 of 80 x 80mm with 7.5 KW motors edch
for :‘ocirculaie‘ion of water from 50!13 surfsce
u“mo” o . ‘
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- Two induced draft cooling ir8 with
two fans and two motors of 7,5%kw ¥ S0 c/s

-« Two coal-fired steam boilers of 50 M sur face
each fitted with pressure reducing assemblies,
and water softening section :

Two-in-one de-ioniser, tanks purips inter
connecting pipes and fittings,

= Pressure pumps with motor 5.5 kw 1
- two centrifugal pumps 1.5 kw 3
- Four high pressure feed pumps 5.5 HP 3¢

Handed over

M,B, Narasimha
UNIDO Expert
Projs SI TUR 66,803
1 Fhase.

Taken Over
S4/- x
Dr. Ali Su
Chairman Koop

c. C.

1, Dr. Kamal Hussein
SIDFA, Ankara

2., Prof Dr. K.H.C., Baser
NPC,




Silifke
Annex 1V 9th March 1989

Handed over 109 litres of Laurus nobilis leaf oil
obtained during test trials of rehabilitated plant under
1st Phase of Project SI. TUR 88,803 Assistance to Laurel
oil Factory in Silifke Icel" and 1473 Kg of undistilled
leaves packed in Polythene bags.

Sd/=xxx
M.B. NARASIMHA

Proj : S1.TUR 88,803
Silifke
9.3.89

Taken over

Sd/=xxx
Dr. All Su
Chairman
Koop
Silifke
9=3=89

c.C.

1 Dr. Kamal Husgein
SIDFA, Ankara,
Ankara.

2. Prof. Dr. K.H.C. Baaor
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R.0.B. Wi jesekera/la

Annex - V K. Ducrbeck/ta
o~ April 1988
XN
UNIDO
W

CNITED NATIONS INDUSTRIAUL DEVELOPMENT ORGANIZATION

Project in the Republic of
Turkey

JOB DESCRIPTION
11-51

Chemical Technologist

1.5m/m (split mission)

ASAP

Silifke (lcel) and Eskisehir

Purpose of project  To assess requirements and conditions for installation and operation

Duties

of a semi-installed laurel oil faccory

The expert is expected to work in close collaboration wich che other
experts and with the director and staff of the Umversity of Anatolia
Medicinal Plants Research Cencre (MPRC) in the assessment of requirements
and later installation and operation of the semi-inscalled laurel oil fac—
tory situated in Silifke (Icel). The factory is designrd zo0 produce

fixed oil from Laurel Berries and essential oil from Laurel leaves.

The expert team is specifically required to :

1. make an assessment of requirements of the factory for operation in the
first part of his mission

2. Take necessary steps to complete installation of the equipment and
operation of the plant.

3. The expert is expected to produce a final reportc.

Applications and communications reqacding this Job Description should be sent 10:

Project Pers6nnel Recruitment Section, Industrial Operations Division

-



Quahtications  Chemist /Pharmacist or chemical engincer with experience in the
processing of essential and fixed oils from plant materials at pilot
and industrial levels.

Language English

Background information

Since 1968 Turkey has been exporting dried laurel leaves from the
Laurus nobilis tree (common name bay tree) of quantities more than 1500 t/a.
The Coastal States of Turkey which have an altitude of 700 meters have signifi-
can quantities of laurel trees.

The Laurel 0il Factory situated in Silifke, Icel is owned by the Forest Villages
Development Cooperative which has 1050 members from several villages in the
vicinity of the Factory. These members also constitute the main collectors of
raw materials to be processed by the factory.

The cooperative was established in 1969 through an initiative of ORKOY, an
organization of the Ministry of Agriculture, Forestry and Rural Affairs and
is the owner of the plant.

The cooperative planned to set up a factory to process Laurel Berries for fixed
oil and Laurel Leaves for essential o0il using raw materials collected from the
Laurus nobilis tree growing wild in the region.

Setting up the factory was subcontracted to a firm who, favoring italian tech-
nology began to establish the desired factory in 1975 wich the aim to complete

it in 1978. However, construction work could not be completed as scheduled and
untimely death of the constructor in 1983 hlated all activities at the factory
site. Since then, half-installed machinery and equipment were left as such

inside the factory building which was 90% completed. The plant site is situated
in an area of 10,000m” which comprises factory building, warehouse, administration
and social buildings and canals.

Due to several financial and legal disputes between the cooperative and ORKOY
(loaner to this project) nothing could be done so far to complete and operate

the factory. A few years ago ORKOY was abolished. Recently, the newly elected
executive board of the Cooperative has approached the MPRC for assistance directed
towards UNIDO, in the form of intevnational expertise.

The factory was designed to process 2000 tons/year leaves for distillation of
essential oil and 5000 tons/year fruits for extraction of fixed oil. There is no
shortage of raw materials for processing. The tree grows wild abundancly along the
coastal line of Turkey stretching from Sinop in Black Sea to Antakya in Eastern
Mediterranean. The leaves constitute a major export commodity and they are not,

at present, processed for essential oils in Turkey. MPRC has carried out several
pilot plant experiements for the distillation of essential oil and established
quality control methods.






