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This rezort refers to the resalts of act.vities perforued in

the period betwaen 25.11.1378 and 25,11,1980 relating to the

-

nouls

H S8
and
sp/syr/77/o0a/a/01/ar/11-08,
e -y M

IS4

Tase Woryx hey beon performed 1n tne Industrial Testing,Fussarch

- R . ! . -~ :
and Jovelogpuent Sentre (IL.T.R.D.C. ), Tanascus,Syria.

according tv tue statenants of the Tripertive Review of Project

DY/SYR/TT-004 froa 09.214.09.1979 the 2xp-Tl's activily was

involved in the following objectives:

- to assist the Czntre in estudblisting appronriate Unit Ope-
rations (Pilot Plant) facilities (see: Review documznt, Infra-
structural Developuent,pointl 2.2,),

- to initiate and/or strengthivs the capudilities of the Centre
in troulle-shooting on plant to plant and industrysise basiu
covering vaTious industries (see:Review, adustrial S:.rvices

Developueht,point 3,6.,resp. Outputs,points 4b,9 and 10),

Owing %o the various reports and studies =laborated by the
expert in this period of tiwme and witu the aim to present this
final report of activities in a concentratzd wund explicit form,
the 1lextual part refers to the corresponding chapters or va-

ges of the documwentation listed in TABLEL 1.
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2. THPLSMHENTATION 0% P, D, TN TITRDC, DANASCUS
b

2.1, Evistins aituetion in P.0, at the start of work

The Pilot Departument of ITRDC was intended and erected time

«go @s an inlividual technological unit Hhi?h had to collabou-
vale with other depariments of ITEDC utilizing their specific
performances,e.geanalytical & testing ludboratories,docuacntati-
oh ceutre,division for economic evaluations,workshops for wain-
tenunce and’ the general managerial divisions as well.

At the expert's start of work still existing P.D. represented
some furdauential features of a peuneral type of pilot unit,

The buildiny: corresponded to bausic requirementis,but the various
installations and services were yet to be provided.The instal-
lation of & bridge crance in the main hall should be - aud it

was later - performed before wmounting the aquipunent iteas,

The ingtallations have baen realized only in part,wherefore

lines for pressurized ailr,vacuum,inert gas,forced ventilation
and h=zt supply with ducts for effluents should be constructed
at tine which can be done only after the equipment to be purcha-
sed have been known on a definitive basis of concretse delive-

ries,

The pilot equipuent was selected for some operations only,with

emnphasize on the itews for size reduction in solid state.The
operational equipment included 10 (ten) elemeats with 1 (one)
additional element for steaws supply.Only the iteiss for size
reduction - 4 elements - have been mounted and they run for

trial purposes in a short period of time,

Organizational questions relating to fulfilment of personnel,

the atorage of spare parts,contacting potential partners etc.
had not been treated at all bacause of the initial stage of ©,D,
and owing to the intention to solve these and other probvleas

after completion with adequats purchase of equipment,

/3'




NP/l

In such a way P.D., represenied a unit in its state of partial
erection and with strictly limited possibilities of a systema-

tic work.

To obtain real insight in the charactler of the existing egquip-
ment 1tems,detailed control of all data bas been performed
and shown in the corresponding reports,including technical fea-

turesyavailability of spare partis and applicability as well,

(See documentation in TABLE 1 ; Ho. I, pages 1,2,3,4,5

No.Il. pages 1-10
No.Illl.pages 1-4:
No.IV. pages 1-4).

/4.
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2.2. Conceptualizaticn of the further development of P.D.

e e e e

Becuiuse of the provisionzl) character of the existing P.D, 11
was necessary to elaborate a strictly defined corception fer
its development based on fundamental features concerning

- the professional character,

- the equipment,

~ the staff of personnel,

-~ the management & organization.
Therefore the conceptualization of P.D., shall be treated in
a complex way involving the existing facilities as an integral

part of the whole unit,

2,2.1. Profensional character of P,D,

In the area of chenical & process technologies it is intlended
that P.D. has a wide area of activities involved in various

professional spheres.

It has to be emphasized that a pilct unit shall de a link
between theory and practice,
between research and operative,applicable amd operati-
ve industrial work,
between scientists,teachers and practical routine pro-

fessionists,

Therefore,a well defined and conceptualized pilot unit has to
cover a large assortment of tasks which shall correspond to

the level of the above mentioned factors in a defined country,

The main spheres ¢f work which define the professional cha-

racter of the P,D. foreseen are:

~ Applied research including trouble shooting,

rationalizations and technological improvementis

with mutual tasks emphasizing the applicability of

results for industrial purposes,
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- TPraining of beth the industrial prefessional
staff and the educationzl staff as well,enpba-
s8izing the need of adequately irained collabo-
rators who obtain or refresh. their professional
knowledge and experience on concrete practical
work based on theoretical suppositions.

- Congulting votential and existing consumers or

owners of know-how about complex technologiczl
questions in operating lines and various sta-

ges up to the preinvestment phase,

In such a way P.D. should be able to be involved in resolving
teéhnological and adjacent problems which are encourntered in
— industrial plants from their preinvestment
steps up to the regular production
. etc.,
- educational organizations,professional schools
and universities,
- engineering, techno-~economical and trade orga-
nizations,
~ planning institutions,
to obtain adequate technical,economical and financial soluti-
ons.
Obviously,such a conception of activities needs a corresponiing

approach to complex factors involved and mentioned as follows,

(See documentation in TABLE 1 ; No, I1I,pages 12-14, 15
No, 1IV,pages 8 - 10
No. XXX
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2.2.2. Bquipument

The equipment items invoived in a pilot unit for rhemical
technology have to be selected on the base of the fuct thut

the fundamental "building stones"™ of technology are both the
Unit Operations (UO) and Unit Processes (UP).

The engineering practice in the area of chemical and similar
technology proves thewsuitlableness of such standpoint due to
restulils obtained in a4 way which allows to reach the quickest and
best soluilions.A well conceaved pilot equipment shall accoumplish
first of all the specific requirements of UO and Uf;but even
more/particular constructional features shall be chosen in a

way which enzbles the single item to be applied for similar
operztions or processes, This is nedded particularly inm a P.D.
because of wide variations of activities ipn various projects
considering a relatively small price surplus for a multiipurpose

item compared with a nunber of individual items,

The principle of versatility resp. of multipurpose character

of equipment items is of basic importance for adequate techni-

cal and econonical performences of a pilot urit,

Obviously, the sclection of equipment has to be based on the

area of activities supposed to be ireated by P.D. It means

that the tasks connected with actual and future partners from
various areas mentioned in 2.2.1, have to be considered in a

way to allow the most econouwical selection relating to construc-

tional features and further exploitability of single equipment,

The capacity rate of pilot equipment has to be in a reasonable
- relation between a ladboratory-dbench scale and a minimum indus-

trial level allowing to proceed in the sense of scaling-up resp,.

gcaling-down according to performadble conditions of technologi-

cal similarity and reproductibility of data.

The multipurpose character mentioned above reflects also on
the selection of constructional materials of all parts of equip-

ment which are in contact with the various materials treated.

IZ( /7.
L
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Therefora,a relatively increased price has to be considerodl

’
which/hQWeveg is justified because of the wide applicability
area required.

Considering that the pilot equipment can be applied as indivi-
duzl itews or inm combinations as technological lines of variable
complex churacter,it is suitable to select equipuent 1tems in

a moere or less similar capacity rate and with similar connection

values for utilities.

(See docunentation in TABLE 1: No. I. page &,

No.V1. pages 12,13 etc.)

/8.
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Any operating equipnent neeods adequatzs involveament >f the hu-
wan factor tecause only in such coambiaation - ev2n in case of
highly automatic i1tems ~ performances can b2 obtained in a sui-
table way. The professional profile of the staff hus to corres-
pond t» the characteristics of equipnent i1tems on which the

teaw 1s supposed vo work, It mz2ans that the professional charuac-
teristics ol the personnel siall be selected - resp, obtained

by training -~ in accordance with the avallable equipment iteas.

The previously mentioned selection of equipment itews based
on Unit Operations and Unit Processes requires analogous type
of the staff which has to be more or less trained and expesrien-

ced on the sawe basis,

A well operating pilot uanit has to include a staff of person-
nel engaged indirectly and directly in work, Whereas the struc-
ture of the indirectly engaged staff dspends mwainly on the
general type of organization,the directly involved team con-
sists of members who perform either creative dbrain-work or

routine-work closely linked together in their operations,

In general,the s%aff which is engaged directly includes:
~ process technologists of various degrees of education

.

enabled to work om various types of equipment,

- maintenance personnel with specialists in mechanics,

electrics and instruamentation,

- avuxiliary personnel of semi-skilled team membere for

assistance and manual works.

In such a way the team of directly engaged collaborators invol-
vegs a variety of members who differ either in their level of
education (from technicians up to Ph,D. graduated) or in their

type of professions.,

/3.
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Obviosusly,the sclaction of the type 0f specialization depends
on the type of esguilpument foreseenlwhereforo this sabject is

treated particularly in chapter 2.3.

(See documentation in TABLE 1.: No. IIlI.,pages 20-23

IV.,page 3,
V.,page 12,)

/10,
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2.2.4. Hanugement und erpganization

A pilot unit needs a well defined and acting organizatisn of
work which depends on the complexity of tasks connected with

the assortaent of operatiug equipment.

Evan a pilot unit making part of a complex organization - likea
in tbe case of ITRDC - needs its particular management due to

o 1
i

specific type of work which has to be perforuwed. In such a way

. the managewent of a pilot unit encounters organizational and

dealing problens which belong to the technical,counmsrcial,

financiazl, juridical and administrative sphere.

So the management of a pilot unit becomes similar to the situ-
ation in production units (in emaller scale) with emphasis on the
variety and complexity of professional problems which dbelong to

a laryge area of various technologies,

The involvement of managewment is oriented in questions adbout

- internal (basic) organization,e.g. planning,personnel poli-
tics,internal collaboration between divi-
sions,supplies, technical & financial analy-~
ses of performances done,professional trai-
ning,collection and recovery of data,discipli-

nary measures etc,,

~ operational management,e.g. qualification of both the equip-
ment and the personnel for concrets tasks,
coordination and expediting the work,
evaluation of results,compiling the documwen-
tation performed,exchange of experience,
providing for maintenance and operative supply

of facilities,

~ external organization,e.g. contacting partaers,orderers and

(\ deliverers,stipulation of contracts,defense

,// [(/7 /1.
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of the dosumeniation performed,advertising.

Ls far as the managerial efficiency is concernedlit nas Lo bhe
euwphasizaed that/besides the treatment of the above mentioned
questions/reanonable effects will be achieved only if countinui-
ty of work is guarantced and really performed.Discontinuity

of work connected with costly reinstallations,resturts,rehiring
of personnel etec., can be fought with i1n time planned and per-
formaed contacts with potential orderers of tasks resulting in

adequate,valid contracts,

Positive results of contracting do not depend only from the
ability of the managemont of the pilot unit but even more,the
untt must inspire the potential partners with confidence based
on performable facilities obtainable ty both the adequate equ-

ipment and the gualified personnel staff as well.

(See documeniation in TABLE 1.: No. I. , pages 6-10,
IIT. , pages 15-20,
/ IV, , page 9

\ XXIX. , page 4.)
.//@/
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o.0%, Tooalomentation of the Tilot Departaent

- : P

As wentioned in chapter 2.1, the sxisting situaticn of P,.D,
can be cunsidered a2 a preliuwlnary one in a state of partial
é¢rection with limited possibilities for the perforuance of a
systematin work.

The iaplenmcntation of P, 0. with the &iuw 1o be capable of e’
ficient pevfornance,needs resolving of Laeny problems which are

.. : N [T
desoribed stnor

2.3.9.

tly in the following chapters from 2.3.1. to

2. 3.1. Gus fication of the existing facilaitiss of ©,.0,

Owing to detailed studies of the exisiling slate of F.D. it
was possible to resolve the following basic prodbleumws,e.g.:
-~ construction and installation of the Lridge crane in
the main hall,
~ revision of electrical ingtallations for the drive of
existing motors,
-~ consiruction of supplemenial lines for effluents de-~
iiving Troiw the main hall,
- consiruction and installation of 1 (one) auxiliary
Jaboratory desk,
- consiruction of support frames for soae of the existing
equirment iteas,
- tochunical rovision of the existing 11 (eleven) items
and their spare parts,
The above nentioned results of work were achieved and actually

implemented on the basis of the recommendations of the experti,

Othepadditional tasks,e,g.:

~ final fitting of equipment iteuws excapt the clements
for size reduction (still mounted),

- fix connectiocns with electiric povwer & water supply,

-~ manufacture of auxiliary containers,

-~ exhaunt facilities for some equipment

/13,




have not besn solved, although 11 t1s wore reasonable Lo pro-

!/
vide for them after the delivery of supplewmental equipnment

will be decided.This 1s logical because the final fixed dispo-
sition of heavy elements according Lo their dimensions and

needs of space for working and mainilenance,

For
- storage facilities of epare parts for the exis-

ting equipment and the supplemental iteuns
no solutiion was found in this period of time,

In the next future and particularly during the delivery period
for supplemental equipment it is necessary to provide for

- hiring adequate personnel including training

(see 2.3.2.,2.3.6.) enabling both the existing and the step-

wise delivered supplementzal equipment for regular worn.

As far as only the cxistiﬁg equipment is concerne%,it repre-
sents a partly implemented unit with a restricted operational
area in operations and processes which belong to

- size reduction in solid state,

- homogenizing (partly) in solid/liquid state,

- separation (partly) in solid/liquid state,

- evaporation {partly) in liquid statse,

- simple reactions in liquid state,

The absence of connectin; elements - e.g. pumps,vessels,funnels
etc, - 28 Well of items which represent a sequence of techno-
logical operations - e,g.wixers,screens,driers etc. -,and

non available operational personnel at all,the existing state
of P.D. is of transitional character with no real conditions

of contacting & contracting the potential partners as it is

mentioned in the last paragraph of chapter 2.2.4.

Obviously,the existing equipment items have been considered

as very useful elements in combinations with the later proposed

/11’._,
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supplemontal equ:paznt {see 2.3.2.) 1n the sense to build

ap adequite technological units or lines.

In TABLY 2. the main technical characteristics of the exia-

ting equipment 1tems are evident,

(See documentation in TABLE 1.: No. I.,pages 3-6,

I1.,pages 1-11,
I1T.,pages 2,3,4,24
IV.,pages 1-5,
V.ypages 5,7,8,
tadles 1,2/1-2/5,
3/1-3/2,
6/1
XI1,., total
X111, total
XIV. total).

/1
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23,7, Selueninn of supplenertal oqn.

Th: selection of Lypes of supplemental equipwent 1n F.D, as
bused on the principle that P.D. has to cover the variour needs
of

- applicative research for

~ trouble ghooting and

- ilwprovement in existing process lines,

- eftablishment of teckrological featuree in new lines
during preinvestmeut phases,erection
and putting intoc operation;

- training purpocses for

— teaching personnel in various degrees of educa-—

ticnal instituticns,

~ operative pervsonnel in indusiry,etc,

The large spectrum cof applicability of tke equipwmen® requires
an zdequate selection of eguipment based on the followirg sup-
positions which have to be concidered as complex.There are:

- adaptability fc¢c Unit Operations and Unit Processes,

- techuological similarity and reyproductidbility of data

obtaired im the sense of scaling-up and/or -down,
~ highest versatilily and multipurpose charzcter,
- componibility of iteus,

-~ reasonable stepwise iwmplementation,

The principle of technnlogical similarity aznd reprocductibility

has to be observed because of the need to obtain data and re-
sults of prectical value,wherefore the simulation of cperational
conditions in the sense of adeguate s:zaling-up (from P,D. size
up to industrial conditions) or scaling-down (in opposite sense)

is one of the essential features of equipment needed.

The versatility and multipurpose character is needed and can

be obtained with pilot equigment because of non predictlable

operational conditions in the phase of ordering the equipment,
Moreover,individual type of equigpment results as a very expen-
sive solution if a pilot unit has to cover u large spectrum of

activities, /1(
) e
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The vovrponibility of equipmeni items (i.e. ability to be com-

bined with other elements in sets or lines) contributes to
sdegquate simulat:on of conditions fer both scaling-up and -down

cperations,

Tho stepwise imnlementation 18 needed for practical reason.
n b IR AL :

Fitting and irial running of eyuipment need a reasonable peri-

sd of time ard evoen the coperational personnel sthall be well trai-
ned on ithe spot before zssuming concrete tasks of werk,
Nevertheless,a stepwWwise implementation results in reduced partial
amounts of financial means, the final global sum will be higher

becanvse of inflation rate etn,

The adaptability for Uniti Operationsg & Unit FProcesses was ex-

plained before and it is a fundamental condition for the svlection

of pilot equigprmen?,

Under such suvpositions the selection of the supplewcental equip-

ment included 37 elements with the fcllowing characteristics:

- the total amount of equipmeni items attains 48 elements (11
of them are s81ill existing in P.D.),

- the interchangeable,multipurpose character is shown by the
following relations hziween tbe anounts of
equipment itews invelved in ovperations or
processes for a definegd state of aggregation
relating to the whole quantity of elements
for trsatment in
solid/liquid state . + . . . . 70,2
liquid state « « ¢« o o ¢« o o » 46,8
solid/liquid/gaseous state . . 29,7

solid/gaseous state . . . . . 23,4

S W W O )

gaseous state . . . .. . . . . 6,4
The percentage shows also the multipurpose character of the
equipment selected because of its applicability for various

states of materials simultaneously.

The versatility of equipment is also shown in the ranking 1ist

in TABLE 3 which relates to the componibility of all equipment

/17
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jtems - existling and supyplemental -~ bused on deocunentation

In TARIZ 4 the besic characlter and scope of use for «11 equip-

went iLtcies are shown,

In the dosumentationyll,.,pages 29%-63,fundamnental dava for the

furiber elaboration of tenders are shown in the following jara-
graphs for euch item separately:
-~ basic application,

- practical applicability as individuval unit
as conbined unit,

- gpecification,
- included parts and accessories,
- lype of energy supply,

- constructional mzaterials.,

(See docunentation No,: 1.,page 6

I7.,pages 12-63
I11.,pages 5=-11,24
IV.,pages 4-8
V.,pages 5-8
Tables 1,2,3,4).

/it.
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2,3.3., Eveiuaiion of investment costs for stepwise iule-

o

mentebtion of T.D,

The specific c¢haracier of pilot equipment,e.g. capacity rate,
constructivnazl festbures,versabtility of operations elc.,renders
dillficult to apply usual methods for the evaluation of its
investnent costs based mainly on cowmparisen,on unit price per
weight or voluuwe relating to the type of consiructionzl mzteri-

als,on applicatior of the degressive eoxponential formula etc.

To obtain ay much as real data[the first acticen for this evalu-
ation vas oriented towarde the notification of Yoth the assort-
ment und the charuacterisiics of pilot equipwent wanufactured

by various producers., After scrutinizing their production pro-
gromees,abous 80 manufzcturers of pilot equipwment in Europe and
USA have bVeen contacted for sending their preliminary,not ob-
ligatory offergs for items which w3 have been specilied acch;
ding te reguiremente expectd for P.D, These contacte started

in ¥Webruary 1979 and the last Yids arrived at the end of July
1979, The revaction o0f deliverers who have been contacted with

a total amount of 116 tenders was positive. 8E% of firws sub-
witited their bids for T5 various types of represenilative equip-

ment items requested, /

The following period up to the beginning of 1980 was partly
dedicated also to the compilation and scrutiny of informations .

-

obtained by the bids (seu documentation V[Jpages 1-227). <

In suck & way it was possible to

~ elaborate well defined specifications for all types of equip-
ment ilems foreseen (see chapter 2.3.4,),

-~ define approximative expenditures for planning purposes re-

lating the purchase of equipment.,

Based on the above mentioned preliminary bids and quotations
it was possible to calculate the approximate level of basic

expenditures,
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repsonable as wentioned in chapier 2.3.2. and it was based on

‘prrsonnel involved.

L
. . . . - - \ t

The subdivision snto throe slops of luwplewmentaution was Ffound |,
N - . N 1 )y

a suitadble combiration of ogquipmwent items permitting ths per-

Tortance of corplex activities relating unit operations & pro-

~ N L .
cesses and considering the slepwisce rige of experience of the

Cuviously,tke initial informetive awounts had to bLe considsred
as approximative because they have been based on preliminary,

nen oblisetory quotations dated at the end of June 1979,

Because of aldwinistraztive procedures frow the 1ssue of offici-~
al tenders up to the effective ordering of equipnment;a delay
of delivery has to be calculuted reflecting also on adequatls

increase of the price level (sece docuumvnbation V,papges 18-21a),

Starting on day "X" with the official issue of tend=rs a period
of ubout 13:-19 months has to be calculated up to th= date of
raeal operational ability of the equipment,This period of time
includess the optlional period of bids,inflation rate,mounting
period,time for clearingyhandling activities;opening of accre-
ditives elc. Considering the stepwise implementution in per
yoar pericds of 3 years,the final sum including deliveries
of some amuxiliary equipwent for utilities,bu?t without trai=-
ning expenszg,amounis to:

USg  392.040,- for step I, ,

USg 561.440,- for step I, ,

Usg  300,080,~ for step III.,

resp. USY 1,253.560,~ in tntal,

supposing the 3—g step of implementation is accomplished at
the end of 1983, _
(See documentation V,tables 18/1,2,3).
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Tae conztruslron and instaltlation
ted szparately heczusze of urgent character.

the bridge creanz aasuvnbls Lo
usg 15,316,

{Sew docrnmntution Vo, 11.,pzges 22-40
31l eypupes 9,10

4

18-49
1-227
IX.,X.,X1.,XT32

1il.,

IV.,page 1
V.,pages

VIi.,pages

of the bridge crans

The

20,

Lrea-

LA

Invezstuwent in

X1V.).
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o tenl-evs

ol v

The teanldors docunentation was prepered in Feuruary 19850 inclu-
ding ‘echknical and financial rzquirenents in details fFor Lhe
tsl step aad in shorter,inforrative exitsnt for Lhe next lwn

(ol 10

sters of taplementalion, (sce Cocuni=ntation Yiﬂiﬁif_ig“ﬂl and

~ A}
Kl,tota’ T2 puges,.

Accordirng te the decisien taken between the local Authorities,

UNDP and UNIDO the jnvesirent shall be covered bLy th2 competent

)
-~
(4]

Syrian iestitutions,wherefore the issue o ndeve had to

come up to local regulations.

The <irst tenders hauve been issued on 10.04.1982.Bezause of ined
guate rvsponse,the second issue of ternders ozcured on 17,06,13980
in the 0fficial Bulletin of Syria and on 18,06.,193C,resp, 22.0

1980 in newspapers A1 Saura resp, Al Baas News,

A short description of the mein techrnical characteristicu of
the equipument foreseen ig shown in TABLE 5 , whereas the delails

are evidenl from the documentation V,,puges 22-49,

[

jSee docuneriation No. Vypages 22-49,

X1,25 pages)
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2.3.9. Results o bLidding of vquipweal

According to tae decision about financing!tho investavnt in

P.D. - se€¢ chupter 2.3.4. - 1TRDPC formed a Comwittee four ihe

accepbunce of bids and their evaluation.
The cxperl was inforwed about the finul selection oif &gquipment,
resp., he was asked in some cases to give advice relating to

technical features of equipment presented in the various blds,

The cloging date for bidding was fixed at 31.07.1380 and the
Committee worked up to 31.08.1980 when its report was submitted
to the financial division and tae managemen?t of ITRDC for fur-

ther treatucnt,.

Due 1o inflation rates and relatively small repply to the ten-
ders thevre was not worth mentioning competition beitween part-
ners, wherefore the total sum for this step excecded the previ-
ously calculated amount based on more competitive preliminary

uaotations submitted by several bidders,
q y

The Committee selected the following elements suown in TABLE &,
It is evident that from the planned asesortuent of equipmeny
three 1tems have been axcluded because of exceeding the total
sum availablq,wherefore steop I, shall be gubdivided into steps
Ia and Ib.Step Ib can be treated in future as individual sisp
or in connection with step II by adequate incrvase of its

partial sum of investment costs,

Althougk a detailed system for bids analysis was slaborated
by the expert before the issue of tenders (see documentation
no. V.,nages 50,51,Tables 19,20,20X), the small awount of bid-

ders did not require its application,.

The Committee's proposal cuncerning the selection of equipment
items for step I. involves the sum of 388.331,70 Swiss Fr,
for delivery CIF Damascus.
This value ocorresponds to
Syr &£ 931,996, 08
Tesp. Usg 216,743, -
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Accovding Vo rough estiwation of additional costs,wunlioned 1in

documentation V., pages 1&:21a, supplemnmental costs in the amount

"

of USE 45.520,~ can be expected for mounting and supplies of lo-
cal chavacter, for auxiliary equipnent connected with itews and
for clearing and handling vperatiouns,whosrefore a total expenditu-

Tre a.mounl.s to US;’{ 2(12. ?()O,- .

(Sce documenbation no. V., pages

o — e o

puges 50,01,

/ Tables 15,20,20X).

o

/24,



Vi
/

A-Zr/hf 24 .

2.3.6, Ssl=sction and training of pexrsonnel

Owiliuw tu the sizpwimse iwplewentation of P.D. il is reasonable
to provide alsce fur a similar skilling of the personnel staff
according to the enlarged agsortwentl of equipiment and the

corresponding increased amount of tasks required.

In the aclual situation P.D. involves only one person who was

perd's counterpart with parallel tasks in

M

e o
other doumains,
In the documentation mentioned at the end of this chapter

it is shown what amounts and particular professioins suould be
invoelved in each step of implementation.

Summarizing these data it results that:

- in generai 3 Vypes of teams arc foreseen wilh specialized
professional knowledge and activities based on
the main characterization of unit operations,e, g,

- team "S" for operations with solids,

- team “SL® "V " " solid/liquid systenms,
- team "SLG" " "  solid/liquid/gas
systems,

.

[

~ the composition of the crew is shown in detail in Taoll 7

resulting in the following participation:

- %technologists

(degree PhD,¥Sc,BSc.C.E.) » « 9 . « 39,1%

- technicians (chewmstechaols) o o 5 . o 21,7%
—'tékhﬂicians (mechanics) + « o o 1 o . 4,4%
- electricians (techn.) . + « « o 1 . 4,4%
- administrative personnel . . . 2 . . 8,75
— WOTKEEN o o ¢ o o o o o o o o 06 5 ¢ ¢ 21,T%
Total o o o o o o o o 23 o o 100,0%

Such a diversification of professiocnal work is connected with
adequate engagement of equipment items which seldum ianterferes

between asingle tevans.It means that the responsability for cer-

tain type of equipment and the results obtained remains under the

task of the sawu,specialized team,nevertheless various work can
be aceomplished on it.
/25,
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The above figures are intended fur T.D. as integral pari of
JITRDC ut:lising the purforwmances of other divisions,e.. the

winalytical & testing laborutorivs,documentaticn centre,maintz-

nance and workshopa and management as well,

(Sce docui=nlation No.:I1l.,page 23,

Ve,pages 11-17
Tables 8,9,10,11,12,13,14,19,16,17)

As far as the training of personnel for P.D, 1s concerna2d 1t is
essential that it becomes performed on identical or smamse
equipwent b e f o r e the start of contractually deteriined

operational tasks of P.D,

The training has to be perforumed in adequate testing and con-
trol workshops of suppliers of eguipmenti, The training periods
depend on the character of e¢quipwent but in any case the person
involved muet be aware of his responsability for Pfurther work

on the equipment in P,D, wberefore he becomes trained.,

During the period of wmounting the equipment/tne personnel must

be actively engaged as well as during the trial run,

e

w

The above mentioned specialization of teawms guaranteecs best
resualis of work preventing unadeguate or non professional ap-
proach to specific tasks and working conditions.

(see also documentation no. IIT.,pags 23, no. V. pages 14-17,

Tabtles 14,15,16,17.).

The complex character of operational work for single team memb-
er needs adequates scheduling dboth the type and the duration
of traininyg,
From the total final amount of 23 pursons,11 of them (47%) have
to be trained, The training for some persons occurs not enly
for one step of implewentation.The participation in training
is scheduled as follows:

in I. s&tep for 4 persons,

in II, step for 8 persons,

in III.step for 11 pesrsons,

/26,
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Doeteited braining schedolce 2 snoywn in bhe doguwentilion wentlo-—
ped above. It concerns concrete engugenent ¢f single persocn in
operaztions and types of equipment invelved in his future wosh

suowilg elso for evach estep the period of time and the location

[ad

{abroad vs. locul) of trairniry,

b3

The lecal trauaning is i1atended purtly for teaw mewmbters yho
becou? Ltreinzd in mutual work with members!sk;]led befoere &bPOJ$
and partly zo additional tralining fer persons whoe still obtuirned
sxperrence abroad, In TABLE ¥ suuwmarised 2uate are evident about

tLe training schedules,

Obviovusly,it is the task of the wenagement of ITRDC tc selecct
adequatle tezn uembers according to their
- professional precgualification,

and
- readiress foxr work under specific diversified,variabls

and dyrawmic conditions in the P.D.

The training pericds proposed in the final bidding for I.step
and subniitted by biddsrs maxe part of tre usual inforwmal.ve in-
troduction into work wherefore the remaining periods ~ according
to ths sbove schedules - should be performed for more exiensive
skilling;taking into account ihe professional level of the =ing-

le tean menber involved,

(See_docunentation No. I111,,page 23,

V.,pages 11-17
Tables 8~17.)
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2.3, 7. Purtnetr stens of dmplewentin.s P30,

What was expected za the project aim and was particularly
exyocted on thisugfaklhas fully and satisfaclory been cchieved.
For further follow up and lwplementing the P.D, on the [iwld,

the following aclions have to bs perforuwecd Ly the counterpart

v

systouw on the basis of advice and instructions submitted by
the expert's deciumentation mentioned and perforwed in this
i AL

period of 2 ywars,

Two steps of activities are invelved in the next iuplementation
()f PcD-,cuf_:o:

1. dmmedisnte zciions in P,.D.,

rmr

2, complex actions concerning the managewent of ITARDIC and

the Syrian Authorities,

Ad 1.
The fullowing activities have to be achivved which belong to

o

the type of inmediate uctions realizable in P,D.directly:

1. Revision of imstailations & connections of ithe supprlies
of utilities according to requirements of both the existing
and the supplemental equipment - precisely for step I. and
approximately for steps II. and I1II,

2. Providing for separate and adequate storage facilities
for spare parts with organization of a reasonable operative
control of spare parte availability,resp., of needs of reorde-
ring them four all steps of iwplowentation.In the actuul state
no cocntrol about spare parts exists at all and they are disper-
sed in various locations of ITRDC,wherefore it is very probable
that sowe parts of them ~ concerning the existing 2quipment -
became lost, Before putting these items into ovp2ration the si-
tuation about their spare parts must be cleared up,otherwise
interruptions of work can be expected quite early.,

+Jo Deteruination of microlocations for stationary (big) ele-
ments of equipment in various parts of the P,D. duilding and

establishment of locations for outdoor mounted iteus.

/28,




Durigt tue dwplesentation of the J.step and owing to fundamen-—
tal characteristics of equipment for the next steps,cxplained by
the expertyit is possible to define the locatiun of stationary
elements which have to be indoor mount2d,e.g.elewentys of code
puaters: 108,109,110,01,03,08,10,14,19,20,21,25,29, 30, 32, 35,

36 and 37,

and the outdoor mcunted ones: 095,07,09,17,31,33.

£

L. Preparing and cleaning Llbhe 2cows for Jitling the cxls-

ting itens followed by the other ones after thelr delivery.

Ad 2.

In general,the following actions have to be pecforaed in
cuomplex work beiween P.D.,the managemenlt of TTRDC and Syrian

authorities:

1. Proceeding on the I.st=p of implenentation with the
ordering of delivery.0wing to the accuvuplished bids analyses
for the l.step of delivery of equipmzent the logiéal continuati-~
on of work shall be performed iv ordering its del:very.Clonsi-
dering the periods of tiwe for officiual vpening of acreditives,
stipulation of contracts ete, it is expected that the delivery

of equipment should be realized in the second half of 1381,

2, Preparatory works for the next steps of implewentation,
During the period of delivery of I.step it would be suitable to
prepare tenders'documentation for tne next steps (for I.b it
is s8til) made).The issue of relating tenders is connectzsd with
the availability of fimancial means for purchasing the equipe
ment,resp., it has to be adequately subdividad like il was made

3
“
for step I. because of insufficient amount of funds.

J. Hiring personnel staff for I.stvp of implementation
and providing for training.It is indispensable to provide at
time for the personnel involved in step I. and for its training
as well, The staff shall be availadble after previously training
~-seé chapter 2.3,6,~ at least when the ;quipment is fitted on
the spot,although it would be suitadle to dispone with traire:

personnel even earlier because of the available existing equ.ip-
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hent items for training. Till now this egquipwment 1Is wournted oculy

partly and il could be used only in restricled awount decuuse

70 operTaticnel pursonnel was neither hired nor irained,

14
$-t

4.Contxcting potential users of P.D.'s working perfornances.

=

a
A pilot departiaent shall be counsidered as an operating unit,like
a swall production plant/uith specific technological tasks

wherefore it can perform applicable Tresults only in a systenatical

and well organized work,For eccnomic Teasons the work shall be
perforivd as wuch as continuously. It is useless to dispose of
a well euuipped pilot unit for show ¢r exhibition only. Therefors,

1
not only a pilot unit has to be fitted out with adequate wyuip-
ment and personncl,even more,it is necessary to provide in time
for contructual arrungewents,of short and long pericd,of work
with partners.Because this gquestion is of specific character,

it is treated in the mext chapter 2.3.8. separately.

(Sea documentation No.: I.,pages 6-9

I1I.,pages 12-24.)
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2.3.8., Purther collaboration with potential pariners of P.D,

The further activity of P.D, during and alfter inslalling the

- s o

equiviment ia workKing conditvions and aller training of the per-

sonncl/concerus the contacts with potential pariners with the

final aim to stipulate contracts of stort- or long- term cha-

racter relating to cperavional work.

As nmentioned hefore,such contracts are of real value 18 P.0.

inspires confidencs to the potential partners based on the

suitable assortment of equipment enabled for work and on ade-
T

quate personnel available for tasks requested.

In the starting period P.D. shall fight for its probation in an
other Wway than laterywhen positive achieveuwents ol wors become
the best procf and reference for collaboration.

In any case the precontractual and final ccntacts beiween part-

ners shall be performed on adequate professional level applyin

[+

the same specific "language" which is based on detailed know-
ledge of technological and adjacent problems which decome en-
countered and expected as well.

Therefore, the documentation V1J,pages 1-132 shows basic tech-

nological features of 16 types of chewical tecknology which are
existing or expected to be implemented in Syria., Adegquate flow
sheets and documentation show comparative indicetions for doth
the industrial and the pilot equipment with spscified data altout
concrete operational tasks for each element of pilol equipaent
item involved. In such a way the competent personnel of P.D,
resp. 1ITRDC possess a detailed operative manual resp.manuals/
which shall be applied in the start of contacts with partnerg

as well they shall be used as basis for the elaboration of simi-
lar cnes relating to other technologies involved in Syria in

the future, Owing to the fact that the data in these documesnitu-
tions are meainly based on practical experience oblained in ade-~
guate industrial bdbranches,th=ir value and applicuability for

gcaling-up or - down is evidenl,
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wrful 31.
The docuwentation mentioned presenls the problsws in tuch-
nologics of:
~ finalivation of fertilizers,
- wet phospuoric acid,
- awuoniun sulfate and awwonium phosphate,
-~ beneficiation of phosphate rock, :
~ hypzrphospha le,
~ s¢diuwm tripolyphosphate,
~ paints and varnishes,
- sowe types of syninetic resins,
- urca-—anmsniuin polyphosphate,
~ synthetic crycliite via off gases from wet phosphoric acad,
- beet sugar,
~ alkyl-aryl sulfonate and detergents,

citric acid.

[

Obviously,other types of process technologies which belong

to wetallurgy,cement & building materials,ceramics,food pro-
ductis,pharmaceuticals etc., are of identical interest for P.D,.
becaunse of the multipurpose character of the equipment selec-
ted.The collaboration with these industries as partners of
P.D, shall be realized in cooperative activities between the

competent divisions of ITRDC.

As mentioned before,the spectrum of potential partners be-
longs to various arcas,e.g.:

- industrial plants,

- educationazl institutions of various levels,

~ chemical engineering institutions,

- statal planning and similar institutions etc.,
because all of them are involved in various questions relating
to the transfer of technology where pilot facilities are the

best link between theory & practice.

(See documentation No.: I,,pages 6-9,

IIIo,paGes 12-18’
ViI.,pages 132 and flow sheets).
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3.1, Direct contocts

Nirect contucts visiting the following industries in Syria

have been perforwmed:

1. Paint & V¥arnish Plant,Danascus,

2. Gluss Pactory,damascus,

3. Peitroleunm RzTinery,Hous,

4. Dry Onion Flant,Salamyie,

5. Brewery Baruda, Damascus,

6. PFertilizer Plant ,Homs,

7. Chocolate & Candy Factory Garawi, Dumascus,
8. Chocolate rFuctory Camelia,damascus,

9. Pharmaceutical Plant,Jamascus,

10. Technologizal Faculty of University,Hoazs. |

The relating reports sihow the generul situation in tue plants,
The wein impressions which have been oObsgerved are more or less
cowmon in all the units,e.g,.:
~ difficulties about the supply of adequate raw materials
and spare parts as well,
~ absence of appropriate overative process control and
product control {particularly in 7. and 8.)
- technolopgical problems which remained dnsolved during or
after the trial,guarantese run of equipment (parti-
cularly in case 2, and 6.).
Advice and suggestions bhave been transaitted for imgproveueats
in cases where it was asked for (becauss in gensral,the plant's
facilities have been pointed out by their personnel as "wi-

thout troudbles"),particularly in cases 2,4,and 6. In ths cuse

2. - Glass Factory - the needs of further assistance were
transmitted to the Project Manager, tiie Director Gensral of
ITRDC and SIDFA as well., .

(See_documentation ¥o,: XXIT,XXITI,XXIV,XXV,XXVI,XXVII,XXVTTT,)
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Tndirect contactas

During Yay 1375 tac munagsaznl of ITADC ashed for a couwpilalisa
of data whicik sbould be applied for professional discussions An
sowe Lypes of industries,resp. as cxgmples for further,siamilar
elaboration ta Le performed laler by the tocal staff.
In such 2 Way gdestiornaires for the industry of

- cerawlcs,

-~ cement aud

- glnss

have been submitted to ITRDC.

{Ses decumznlation Yo.:XIX,XX,XXI.)
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. PARTICIPATION ON SEMIHNANS

The experl held lectures for professional audience two tiwmes,

a. g, about

- "The role nni importance of chemical engineerias in

develoning sountries ", May 1979

and

"Role of pilot facilities in the developwent of

Syrien sugsap industry® June 1580,
y ($3 H

Owing to actual topics treated in the iwo lectures,it was
decided to transiate them into Arabic.These intentions did
not succeed in whole,esxcept a partial translation of 1lus se-~
cond lecture as a summary performed by private iniciative of

Mr., Abbara Scubbi from the Ysaust Plant in Hous,.

(Se¢e documentation No.: XXIX, XXX).
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Muring 1379 tie management of ITRDC nas been involved in some
probleics for which concerete solutions the experl was asked,
These suggestions and propesals related to various questions
as fullows:

-~ The concaption aboul the approach to the problem of
alternative rav materials for the prodauction of syn-
thes.s gas for amuonicz in Syria.This Jdosukenlblation was
applied as working plan for the Committee working on tais

question, (documentution XV),

- For Llhe seminar aboutl puossphats industiry held in Damascus
in 1979 suggestions have been subuitted aboul topics,
(docummntation XVI),

- Owing to the study adboul wool purification performed
betwesn ITRDC and Wool Centre,Homs, the exp:rt subaitted
a detuilsd techno-econonmical stuly with corcesponding

drawings and operational features, (documentation XVIil,).

For the exp-rt dr.Thampy who was engaged in 1379 on problems

of rubber & plastics technology,the zxpert prepared the trang-
lation from French into English relating a study aboul the
application of rubber elemsnls in rails constructions {documenta-

tion XVITII,).

(See docum=ntation No.: XV,XVI,XVII,XVIII,)
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6. CCNCLUSICMNS and RECCHEENDATICHS

As mentioned previously the Pilotlepartment (r.o.) of IY hgg .

was erected time ago in its basic features without real pos-
sibility of operational performances,wherefore its implements
tion according to the tasxs of the experi's work needec various

actions of very cifferent characte" to e accorol¢shed

As result of particular cCthlE es done durin 15, this mission

the CCHCLU3ICHS cen be summarized as follows:

1. The COHCZPTUALIZATION of P,D, has bteen treated with special

future recuirements of various.types o
industries znd ecducational institution
Therefore,it was foreseen to include seversal items o
equwpment with intercn=z ;5Eab1€ craracter znd high versati-
lity based on principles »f Unit Cperations &nd Unit Fro
cesses apollea in ecnermicel ané similar technologies.

2. Due to the partly f*nallzea building snc 1nstal’ati ns .
ADDITI"JAL wO=x Gl TEZ ZXISTING FACILITIZS =nas peen orce-
red and partly performed with the aim to obtain basic’
conditions for work in a pilot cepartment.;n such a way
" the installation and construction of a brlaue crane and
additional ducts for effluents have been realizec.

3. Owing to the concept concerning the p;lof ecuirriernz,all
steps for the expected purchase have been performed,e.g.:
" S=LECTION CF TYPIS 0 SCUTRMENT, TECERICAL SPECIPICATIONS,

b

- ’y

EVALUATICL OF INVESTLZLT COSTS FOR P.D. IHPLIIZLTATION,
COMTACTS WITH PCTEZNTI~L DELIVERIRS CF ZLUIRIZLT etc. .

The detailed actions in this sphere ol work resulted in




-
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the ELARCRATICL 0F TolLZRS for 37 various types of pilot
eqguipment,This tender docwmentation was applied in the
whole official issue of tenders performed by ITRDC. '

The evaluation of Il V‘STIZLL C0:7Y5, based on both the pre-
liminary quotstions and the selection of equipment items

as well served as basic data for the conmpetent 3yrian Au-
thorltles engaged in financing of P.D.

On this basis the investrient is planned in 3 steps accordcing

to a stepwise allocation of financial means and auequa e

stepwise involvement of the persomnel.

The total arount of investment capital attains the value of

-~

USZ 1,251.560,- (calculated at the end of Septerber 133C).

bnd K1

The expert was involved as adviscr in the ZVALUATIOL OF
BIDS obtained in the action of tencering the 1st step of

implerenuau n,

The FIiilL S3LICTICH about the purchase of the eguipment
for the 1st step was perfo”ned in collaboration with the
adeguate Sormittee of ITRDI and submitted to Syrian Autho-
rities for final approval and further QCLIOuS.

All DATA AED ARGUHZNTATIONS refulre for the LZKT STL?S

o _IMPLEETATICH have been sutmitted in details to the

counterpart,

The TIIE SCHEUULZ concerning the stepwise'impiementation'
of P.U. including the purchase of equipment &nd the parti-
cular needs for tralnlnb nave oveen elaboratec in details.
As faft #s the question of the professional staff in P...
is concerned,a detailed PLALKILG COF HIRING AhD TRAINING
of directly engaged operational staff nas been sapc-fled
according to the profes:ional profllps the type and the
duration of Skllllnb as well,
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10. Considering the actual unsbility of é.D; for operational
work because neither adequate type of managenent nor elec-
tive contacts withh future potential partners exist at all,
DETAILED INSTRUCTIONS ABCUT MANAGEMENT In P.D, ALD PFOR
FURTHER CONTACTS WITH PARTLERS have been submitted for tne
two initiel phases of the future work,e.g.

- for the preparatory step up to the delivery of equip-
ment

ané ) -

- for the operational step after delivery.

11. For further contacts of ITRDC,resp. P.D.,with potential
partners the expert submitted DzITAILZD ELA3SCRATICH Cr
16 TYPzS OF CHIMICAL & PROCZSE TICIAOLCCY which are ex-
pected to be of interest for the Syrian industry,with
the aim to facilitate the further contacts showing hew
tQ apﬁro&ch to potential partners.This report - see
Table ?,item VII. - shows what type of pilot eqguiprent
corresponcs to the industrial equipment items,in what
extent and in wrat partlcular work P.D, should be engs.ed
according to its activities in TROUBLZ SHOCTING,TZC:NCLC-
GICAL IMPRCVIINT,CONTIROL and TRAINING of both the indus-
trial -and educationsl personnel. . '

In the above mentioned extent the tasks concerning the imple-
mentation of P.D, have besn performed and pesolved by the

expert in whole.

The counterpaft system cisposes now of detailed documentation
according to the expert's advice and verbal instructions for
the future activities concerning either the implementation’
ef 7.D. or the proceecing of concrete work. '

The documentation rientioned 4is listed in TABLZ 1 of this

report as an integral part of it.Due to the large amount

of this material it is avéilable in the record-oi”ice of
/ . . M . -
Ul in IBmascus. : . .
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Asg far as the RECCMMENDATIONS are concerned they can be sum-

marized as follows and in two spheres,i.e.:

- 3

- concerning specific guestions which belong to this particu-

lar mission
and .
- provlems involved generally in the performance of acviscory

activities.

The first tyope of oroblenms is shown in the varlous and speci-
fic elaborates submitted to ITRUC and which can oe swiiarized

as follows:

1. The P.D. making part of ITRDC,Damascus needs concrete
managerisl and professional guide which both of them have
to be-perforred in the period of starting the worxs,

The real first steps of implementation started after long
discussions in the second half of 1980, although the basic
data have been elaborated by the expert-one year before.

To avoid additional increase of costs and expendifures it is
¢ necessary to work continuously and to look at a reasonable
speed of actions to ensble the P.u. for real work 2s soon
as possible,ZXPEDITING OF ACTIOCHS for the implementation
of P.D. is of highest importance particularly after the
sepération of the expert.iny stoppage of the plannez acti-

vities will cause troubdles involving subsequent delays
reflecting on the development of ITRLC.

2. Owing to the fact that neither?.D. in its adual shape nor

ITRDC with the extent of works performéd for inddstry heve

attained some C3J=CTIVEZ POSITIVE A JPUTATIC:I, the recorsienda-

tion in this sphere can be swwiarized as follows:

2.1. The systematic PURCIALE OF SUPPLAEATAL PILCT Z%i I?Zhl?
shown and argumented 57 detailed advice of the ex:




-

'2.&.'")\1uxdu Ci THD HIRED

Lo.

[

2.2. IICUXTING & INSTALLING the existing and the supplemental

Us
. pilo

o o

. eguipment,

hdo

.

PRSI §

2.3, HIRINKG PZRSCHNHIEL for operational purposes according to

the advicels

S3TASY for the work on particulsar

L/

H

types of pilot equiprient which has to be accomplished

et time,

2.5. INTACOUCTICH of staff and team members TC TiE ILDUSTRY
for adequate contacts and for their enlarbement of tech-

nological ¥xneowledge and experience.

2.6, REALIZATICY CF CLOSE FROFESSICLAL CCLTACTS WITH 20TINTI-
AL PARTYIZS not only for P.D. tut even for other depsart-
~ments of ITRIS,e.g. analyticsal laboratories,testi e aivi-
sion,divisicn for ecoromic evaluations,cdocurientati

centre etc.

N —

2.7. A systen of constantly performed SZEINARS & LECTUXZS in
weekly periods shoud be introduced as indispensable task.
and criterion for 211 the graduated mernbers of ITRLC
with the aim ‘to obtain .

- increased activity in pro‘e351onal wonk,

- enlargement and refreshment of pro;e551onal know’eane.'

As far as the realization of the next two steps of P.U.'s

f-'!'

implermentation is concerned, the actions about the aLLCCATICi

- OF PFILANCIAL AUNDS WITH ALL PARALLE L ACTICHS of flnan01¢_

and administrative character have to be prepared IN TILZ to

~avoid discontinuity of work. (therwise the P.U. will result

unable to solve tasks of complex character submitted Tty the
industry after the real start of work,

The I3CLATICLH of . P.D. fror other depariments of ITRDC nes3 to
be strictly avoided.Only a3 an integral part of ITZJC ?.D.
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will be able to approach ana to solve the operative prob-
lems.The guestion of individual HZSPCHSABILITY has to be
trested with particular attrfdtion and solved also with

adequate remuneration.

The r~cond %pe of wrobvlems of general character involves the

following recommendations:

5. The CCULITEZRFART SYSTE should be strenghtened and impreved
by » T ‘ 4
5.1. adeq ately prepared znd effectively acting conditions
BEFCRZ the srrival of experts cn the duty station and
in accordance with the tasks listed in job descriptl
(In the present mission a2 lot of time has deen vésted
for discussions,who should finance the implementatio
of P.D. 2nd even if it is reasonable et all - these
problems must be solvad before job descripiionnms and
post adjustments).
5.2. Owing to the complex character of the various activiiiss
involved in the implen ~entation of P.D.,versal advice
~and informations have an operational feature for their
mediate application,wnerefore concditions must exist

Ne

. - for the performance of written, typed,drawn or recoried
documentaticn because all these types of documentation
' are the only ones rermaining on the spot after the sepa-
S _ration of the expert. .
| It means that adequate - real acting - facilities shall

- - exist to avoid delays of expert's activities caused T
his own typing,drawing ané correspondence as well.

5.3, Zffective transfer of suggestions,informations and advi-
’ qevin both directions (expert:counterpart. and vice versa)
can be achieved only oy adequate and effective translati-
ons into the partner's language.buring all the period
of work the translatory systeri represented an unsolved
(’ and permanent problem causing delays and undesired mis-

(i( ‘understandings.he interpreter shell be a orofessional
AV




-

505.

Le.
) .

in technical langusge and able to act as simultaneous
translator during official and operative meetings and

LW

lectures as well.

It results quite incredidle thet the system of reproduc-
tion aznd duplication concerning the regular operative
docurmentation represented such an srnount of troubles that
some technical docurentation remained available only
in one original copy or 1t was reproduce%9utside of both

the main orgsnizations involved in the work (U.J? resp.

~ITRDC).

‘The members of tre counterpart system for direct collazo-

ration with the expert should be selected in acecuate
amount and on the basis of their professionzl profile.
and their real,active interest in work expecting trneir
further activities to be performed after the separatlon

from the expert.The direct counterpart should be engz:ec
in full extent for intensive collavoration with the expert

and without additional tasks of other character,

[al
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TABLE 1. 1/1
i List of docuwentztion refered in the final report
f -
! Ref.MNo. T 11t 1 e Issued Voluume
| on (pages}
| gyt R i. . .- . e it meeim cmm et e wen s s PR . . s - .o - — e - P .._‘...1
1. | Imitial report, for period of
03.12,78.-12.12,178. 12.12.78§ 10
II. Report No.2,for period of
12.12. 780"’20001.790 2()001079* 64
III1. Report No.3,for period of
29c11.781-28.02. 79. 28002.79q 25
v, Intermediate report,for period of
01.12-780"01.08.790 09.08.794 19
V. Report about implementation of
ithe Pilot Departiment 10.03.804 128
VI1. Report about results of prelimi- ?
nary bidding of equipment 01.04.80J 227
VII. Summary about the potential imple- '

mentation of Pilot Depart-
ment's facilities in various
types of process technology

applied in Syria . 110.09.80. 132
(15 flow sheets included)
VIII, Monthly reports about activities

for local authorities,

period from 02.79.-12.80. every

- total 21 reports month 26
IX, Evaluation of expected costs for

pilot equipment 08.06.79. 2
X. Priority list of pilot equipment,

1st phase of implementati-

on 19.06.790 5
XI. Tender documentation,ist step of

implementation 03.12.79. 25

Cont. /2.
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Glass Factory,Damascus

i3o.06.80; 3

Ee 1/2
TABLE 1. (cont.1,)
f o | . . :
| Ref.lo. |, T vt 1loe lssued [Voluue
l on (pages)
. S
XII. Cperative informations about the
installation of tho exis-
ting pilot equiprent 17.,18, |
(5 drawings) 13.02.79. 10
XIII. Tender for bridge crane in P,D, 21.04.79. 2
]
X1V, Data for bids analyses concerninq
. bridge crane for P,D. 04.07.794 8
!
Xv. Initial list of data concerning
ravw materials for synthe-
Bis gas 31.03.794 6
!
)
XVI. Proposals about topics for the E
sewinar of phosphate 7n- i
dusiry 08.04.791 3
XVII. Technical informations about the ;
wool extraction 11.06.79{ 13
(5 drawings) :
XVIII, Technical specifications concer-
ning the delivery of gro-
oved soles made of rubber
for mounting below rails
(Translation F/E) - 05.734 12
XIX. Questionnaire about ceranic in- ' '
dustry 29.05079- 5 ‘
]
XX. Questionnaire about cement indus-
try 30.05.794 6
XX1I. Questionnaire about glass indus- |
try 31.05.73 4 6
XXII, Report about the visit of the
Paint & Varnish PFactory,
Damascus 01.06.80. 2
XXIII. Report about the visit of the ‘

Cont. /3.,
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(cont. 20
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1/3

Ref.No. |

P T

on

Issued ‘Volume
\ G ges '
lgptg ) !

XX1v.

about the visit in the
Brevery Barada,Danmascus

Report

)

30.06.80)

XXV,

about the visit in the
Fertilizer Conp.,Hous

Report

070070 801

XXVI,

about the visit in the
chocolate

Damascus

Report

factory Garawi,

05.07.80

[ I

XXVII.

about the visit in the
chocolzate

Damascus

Report

factory Cawelia,

'07.07.80

- - —— -

XXVIIT.

about the visit of the
Technological Faculty
of University,Homs

Report

14.07.80;

XXIX.

Lecture "The role & importan-

ce of chkemical enginee-

ring in developing coun+

tries"

28.05.794

28

XXX.

Lecture "Role of pilot plant
facilities in the gdeve-
lopment of Syrian sugar

industry"

28.06.80.

25

XXXI.

Correspondence with 89 poten-
tial suppliers of pi-
lot equipment for pre-
liminary bidding

iy
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46

of exi1sting equipment

Denomination

Capacity rate

Jaw crusher

TR DT T I I

| up to 200 kg/h

Hammer mill

—t -

up to 500 kg/n

Ball mill

up to 200 kg/h

Attrition mill

up to 50 kg/n

Agitator

Rotary filter

——— 4

0,37 k¥

Jr—-a..... —— —— - — ——— ————— s i ——y

0,1 m2 area

107

Filter press

- —————— e e e s r——
'

'
'

0,21 n2 area

108

Vacuun evaporator

———m ——— et e s m——

up to 50 kg/h
of evap,H20

109

Spray drier

110

Reactor vessel

up to 7 kg/b :
of evap.H?20 i

S N -

vol,100 1 ,
pressure 2 bar

Steam boiler

30 kg/h,10 bar




MF/mf 3/1
TABLE 3
hanking liat relating to cuomponidbility of
all pi1lot eguipment 1terxs 1n P.D.
' - - T
P Rank i Bquipment item Frequency of Intensity in % ]
step ',Codet Denomination !cowmponible relating to tbe;
' No.. cases total auwount of
! : | equipment i
1 2 3 4 | 5 !
- ‘ - — ~<'—'—‘>— ‘ = = RS !
1. 24 Feed & storage 45 : 93,17 |
vessels | {
| | ;
1T, 26 Circulation pumps ‘
27 Pressure vessels 29 60,4
32 Universal reactor T, |
+ !
| i
I11. 110 Reactor vessel | 27 56,2
" 33 | Universal reactor II, ! ;
| |
IV, [/ 105 | Agitator : ! ,
. 01 ; Atomizer | | , f
§ S
E 02 ; Multideck screen 26 : 54,1 '
é 34 Dissolver ' !
V. 1109 Spray drier
. 19 Centrifuge |
23 Metering pump 24 50,0 i
30 Absorption unit . |
i i
Vi. {103 | Ball mill : 22 45,8 ‘
16 Rake leacher f
5 i
vii. | 18 | Hydroclone battery 21 43,17
l ! !
VIII. | 03 | Drum mixer j E
- 20 quuld/llquld ex— 20 ‘ 41,6
: tractor
f
X, ' 14 Extraction unit 19 39,5
H 17 Thickener -
LI e
X. | 21 ‘Solvent rec.unit
i 25 . Evaporator unit 18 37,5
29 . Vacuum crystallizer




MP/wf 3/2
TABLE 3 (cont,)

1 2 3 : 4 | P
‘ T T T T T T ..‘,—:T’f':.__-, ....«.,...,.Tw_. oA
X1. 106 Rotary filter ’ |
107 Pilter press { '
108 Vacuum evaporator ; 17 | 35,4
04 Magnetic separator T,
15 Ultrasonic extractor
- : y
11, § 08 Chamber, vacuum drier :
v Blectric arc furnace 16 i 33,3
i 31 Dust removal battery :
| | ,
X111, ;22 Flow tube mixer 14 ; 31,2
P28 Crystallizer vessels i
X1v. |i111 ! Stean boiler .
f 05 Magnetic separator I17. 14 ' 29,1
i 017 Indir.rotary kiln
!
XV, { 09 | Ddir. rotary kilnm 13 27,0
XVI. {102 | Haumer mill
104 | Attrition wmill 12 25,0 !
13 gSand(Perl)mill : |

XVII, {101 | Jaw crusher g
. 11 22,9

|
., 06 ' Pelletizer,pan drier | N
.+ 12§ 3-roller mill ! % ‘
XVIII.W 10 ;Muffle kiln E 10 : 20,8 2
XI1X.. 317 (Injection moulder : 8 : 16,0 !
/ 1! 4 ' :
i XX.% 35 , 2-roller calender ; 7 ; 14,5

36 iExtrusion press

o -

+) "5" =("4" x 100):48 ; 48 is the total quantity of equipment
items,
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2/
MR/ wf 4/
TABLE 4
Applicability of pilot =2guipment tteus
— — b — -
Codz KNea f
BEquipuent iten ; .
_ ! A p 1 i a t n
State of waterials | Py ¢ bY
Unit operation ;
§ 1 2 ?
. 101 '
¢ Jaw crusher :
© Solid ‘
i Size reduction Size reductisn with deterwined zorre-
i lation of sizes relating to feed &
i output in accordance with types of
; materials treated.Particularly de- |
; | signed for primary,rough crushhag,
i
! Grain calibration Perforwance of defined type of gra-
[ in shape - cubic vs. flat grain with
i defined material flows and adjust-
; ment of reduction rate.
E Scaling off Splitting of particles in agglone-
! rates or cowmbined rowWw materials with
! elimination of single mnineral ingre-
i dients,
p 102 .
; Hammer mill i
i Solid |
Size reduction Like 131 but for assortmeats of
; finer Bizes,for so called seconlary
\ crushing steps,
. ' Grain calibration Like 101 dut for finer sizes, i
i Scalling off  Like 101 but for finer sizes.
103
' Ball mill
. Solid
f Size reduction Variable conditions of size reduc-—
; tions according to retantion tiue
: and the assortiaent of milling media
; . involving also recycles.,
Solid/gas !
Dodusting of grains Size reduction combined with fowcedi
; , air flow with removal of dust at ;
l variable flow intensity, I
.~ Solid/gas Size reductinon with simultaneous ‘
Size reduction & ?low of hot air at variable condi- I
drying tions performing parallel drying, |
]
bt et e ot she o Al ot bty o e e o w+ Binis in srbs s 5. ooy gt - a e Sm i m e s e amaemm————— o e s . —
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nie/mf

TABLE 4 {cont.)

e e e —

1
e e = e r . — |
So]jd/liquid ;
Wet wmilling ! Size reduct:on in suspension witlh
recovery of fineag and eventual re-
‘ action between the solid and liguid’
: ! phase combined with adeguate assori-
ment of milling nmedia and recycle
rates of tine suspension,

i —— e m—— —_—— - - ——— ———

- 104
I Attritron mill

Sol1id
Size reduction & Size reduction of solids with vau--

screening riable insertion of screen elewments

of different mesh openings conbined

with recycling the output material,

Grain calibration Size reduction nf solides with ade- |
quate insertion of crushing rods

of variable type for obtaining
output with variable shape.,.

10
iquid
Mixing Mixing & homogenizing multicompo~
nent liquid systems with parallel
physical & chemical performances, i
e.g. reactions,simultanenus preci-
pitation and suspensinn,dissolving,
gas emnmission etc.
Solid/liquid
Mixing Mixing & homogernizing aulticompo- v
nent solid/liquid systems with phy- |
sical and/or chemical performances
e.g. suspending,emulsifying,preci- |
pitating,dissolving,heat transfer,
gas8 emmission etc, |
Liquid/gas ,
Absorption Absorption of gases in liquids by
epplication of suction impellers
resulting in reactions,aeration,

precipitation,heat transfer etc. |
' Solid/liquid/gas 3
; Mixing For combined opsrations & process-~ !
es in heterogeneous sysicms coinbi~ !

ned with chemical reactions,e.g. :
i

(\‘ catalytioc processes at norwmal pres-
1Y
i

/ sure, gas emmission,heat transfer atc.
' [
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106
Botaury falter

Solid/1iguid
Filtration

- - 5 —

|

]

|
Filtration at variable and controlled!
conditions regurding flow rates,in- |
tensity of washing the filter cuake,
elinmination of occluded impurities,
obtainable yields of filter cuaxe and
its quality.

107
Filter press
Solid/liquid
Filtration

As mentioned for 106 but considering |

gpecific conditions of filtration
resulting from the stationary vari-
ation of filtration,application of
preesure and variable condition of
filtrabilaty.

j108
Vacuum svaporator
Liquad
Evaporation

! Solid/liquid
Evaporation

Solid/liquid/gas

Evaporation,degasing

Evaporation of water & solvents of
lovwer boiling point at variable

flow rates and vacuum intensity and
tempsrature according to the typs of
solution treated,

As mentioned above but for {treatment
of suspensions or emuls:ons,.

Evaporation cowdbined with eliwinati-
on of absorbed gases in the feed or
performed during thermal treatw2nt at
vuriable conditions of flows,vacuum
and temperature,

199
Spray drier

Liquid
Evaporation

—— -

Evaporation pexrformed with direct
contact of the heating medium and
resulting in the performance of con-

centrate &ml dense liquid or granulated

shape applying variable directions of
matlerial flows,their intensity,tempe-~
rature,differential pressure resp.

i
H
i
)
4

vacuuln etc,

B L o T E L T
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TABLE 4 (cont,)

s i eesem e s s e e mmbe e

1

Solid/liquid
Evaporation

— - ——— - e e

110
Reactor
Liquid
Mixing & processes

veapel

Solid/liquid
Mixing & processing

Solid/liquid/gas
Mixing,abtsorption &
processing

- ——
i
i

Rewoval of dispersing media from
suspensions and emulsions resulting

in outputs containing low concen-
tration of solvent or in granulated
shape at variable conditions of ten-
perature,flow rates,differential pres-
sure etc.,

¥ixing or processing wulticomponent
systema of liquids with endo- or
exotherual effects performed ut
variable conditions of temperature,
material flows,retention time,in-
tensity of mixing etc.

A8 mentioned above but for multicom-~

ponent systoms of solid and liquid
ingredients,
As mentioned above but for multi-

component systems of 211 state of
aggregation ,e.g, aeration,cataly-
tic processing etz,

111
Steam boiler
Liquid
Heat transfer

Supplying heat energy as stean,
for needs of other equipment itenms.,

01
Atomizer
Solid/gas
Size reduction

Solid/liquid/gas
Size reduction

e

For micronization bf solids with

gas flow -~ air mainly - resulting

in micronized material separated by
the integrated dust separator at
variable conditions of tempsrature,
gus pressure,flow rate and recycling
rates,

As mentioned above but with intro-~
ductior of supporting liguid,




NP e
PARLE £ (cont.)

e et . ot e e A b e ¢ < —— - — " ——

1 2 i

62
Multideck screen :

Solid

Dry screening S31ze separation of solids in a
variety of scieens according to
international standards resalting
in granuloumetric analysis of the
input material,

Solid/liquid
' et screening As mentioned above but introducing
simultaneously adeguate flow of
liquid perforuwing parallel washing
of grain surfaces according tn phy-
sical or chemical effscts obtained,

| 03

Drum mixer

Solid
Mixing Homogsenization of multicomponesnt
systems of preground sslids with
gimultaneously perforued desaggre-~
gation of intermediate particles
built-up in accordance with flows
of waterialsyretention time,inten-
sity of mixing,controlled evolveuent
of heat performed etc. ‘

Solid/liquid
Mixing & processing Treatozent of multicomponent systzaus

consisting of solids and liquids

with performance of simultaneous

chemical reactions at controlled

. flow rates,temperature,reaction dy-

namics etc.

Solid/liquid/gas
Mixing & processing As mentioned above but including
flows of 1inert gases according to
the sensitivity of ingrediends
treated and for safety purposes

as well,

04 :
Magnetic separator T, :

Solid

Dry magnetis separation{Separation of magnetic ingredients
in systems of £olids based on va-
riable intensity of the magnatic
field according to magnetic suscep-
tibility of ingredients,grain size
of ingredients etc.

i
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i 95 |
Hagnetic separator Tl.
Solid/liquid
Wet nagnetic separation Separation of magnetic suspengions
ifrom wmulticomponent quuid/solid
ésystems based on variable intensi-,
'ty of wagnetic field,tenperature, |
'flow veloecily of the suspensicpy, |
iaccordlng to magnetic susceptib:-—- |
lity of irgredients to te rewoved. |

06
Pelletizer,Pan drier
Solid
Size enlazrgecient & Acglemeration of single or multi-
< [ [

drying component solld systems combined
hy eventual drying iv accordance
with obtainable conuictence of
pellets,their shape and chenmical
composition,

Solid/liquid

Size enlargenent & As mentioned above but for multi- |
drying component so]id/liquid systems

performable as result of cnemical

. . . +
reactions or physical agglonerati-:
on,coatin g etec,

!
. . . < !
So]]d/llquld/gas '
Size enlargemnent & As mentioned abore but witlr direct)
. . . . i

drying introduction of cozbustlion gases

for drying with additicnal control,
of secondary effecis of the drying,
media on the materials trealed,

— - —— — - - . —— - ———__'

07
Indirectly heated rotary
kiln

Solid
Therwal treatment Thermal treatment?! of single or

multicomponent solid systems at

- defined conditions of temperaturs

grudients, flow directions and ra-

tes,retention time,specd of kiln, | .

ccontrolling drying effocts and

secondary size reduction due to '

\ labrasion etc. 5

]
!
!
}
]
}
!

.-
e e ¢

e me e B s - B s e a— .‘-_J
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TABLL 4 (ccnt.)

1

Solid/san

Drying & proacessing

As

mentioned zbove but in comnbina-
tion of supplemenital flow of in-ri
or reactive gas,e.g. air for oxida-—

tion resp. reducing gases,

08 :

Chamber,vacuum drier
S30lid !

Drying

Solid/]iquid/gas
Dryingsevapuration

Trermal treatuent
waterisls needing antioxidative pro-
tection cr eliniration of solvents
perforuecd &t conrolled temperature,
vacuum rate;retention time etc.

cf heat sensitive

v ——

© e e

As wentioned above but for treatment °
of very sensitive multicomponent
s0lid/liquic systems with additional
flow of inert gases,

09

Directly heated rotary
- kiln
Solid

Drying,calcining

Solid/gas
Drying,processing,
size enlargement

Thermal treatment of solid syztieins
with direct contact of combustion
gases for heating according ts vari-
able flows ¢f raterials and heating
medium (co- or counter-curreni), flow
raetes,thermal gradients,retention ti-
me,evolvenent of dust pacrticles due

to abrasion and differential pressure,
resulting quality nof products &and
composition of off-gases etc.

i

Thermal treatwment of so0lid systens
as mentioned above but at variatle
character of combustion gases (oxi-
dative,neutral or reductive) with
eventual performed effects of agglome-
ration,

1 10
i Muffle kiln
Solid -
Drying,melting,sinte~|Thernal treatment of solid systemsy ba-
: ring {(esed on heating by electric resistance
resulting in melting or processing .
at variable temperature,retention tine
etec,

¢
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11

Blecilric sre Turrzce
: . !
’ S o liad ’
i Helling & processing - Blectrotacerual & electrochenical ;
: treatmwent of multicotiponent so- ‘
: - - 1
‘ : 1id syeteny st high teaperaturc ;
| i including previously perforued !
] H . . N i
: twelting and following checaical :
] . R o . !
i .Teactions of components according |
; v Yo kW dnput,voltage,type of haat :
| evolvement (submerged,open are, i
i resistance),tenperature, reaction :

ammics Co

! dynam; et

12

1
¥
! .
' Three-rcller mill
; Liquid .
; Mixing,bhomogenizing Homogenivation of multicomponent
) e 1A 1
ligquid systems of high viscosity
ir accordance With tlenperature,
roll speed and pressure,material
flows,variable characteristics of

ingredients and products obtained.

— e oty ot .+ e« —— e — <

Liquid/s0lid
Mixing & size reduction } Homogenization with simultancously
performed size reduction of the
1 wulticomponent solid/liquid systeus
(pretreatment of solids supposed)
at contrclled temperature,flow ra-
| les,roll speeds and gaps, recycling
; flows etc, reluting to the final
effects needed,

-

13
Sand(Perllmill

Solid/liquid
Mixing,;size reduction & |Treatment of multicomponent solid/ i
; extraction liquid systems for homogenizati-
on,fine willing,suspending,enul- :
sifying,solvent extraction apply-
ing recycling flows of grinding

.t ————

e

y media of variable conegistence and
: dimensionysolvents,@unulsifiers etc,’
. : at controlled speed,recycling rate,
! teuperature,ratention time otc,
14

Extraction unit
Solid/liquid
Extraction (solvent) Solvent extraction of s0lids based

on interwittient or flushing solvent

———— = e
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Q cFlow in variable ratles,at variable

' ! temperatureyretention time, type of

i solvent according to tle rew mate-

; rial treated and the yields of

! extract needed including eventual

i simultaneously performed extraztion’

; of other ingredientsa, ;
15

Ulilrsaonice extractor

Solid/liquid

Saslvent extraction Specifiz solvant extraction zt so
called gentle conditions for ther-
mosensitive and volatile materials
based on variable conditions of
ultrasonic generation according to
the type of systeuwsy,shape of vessels,
tenmperature ctc,

— e ma s e - e

16

Ruke leucher

Solid/liquid
Leaching,extzaction Contercurrent treatuent of sclida
Wwith leaching rzactants in ligquid
form based on mechanical and chea-
mical actions coubined w~ith sett-
ling out coarse solid particles,
their recyclation rate,temperature,
flow rates,;rake speed and amplitu-
de of movement in accordance with
lezching yields. t

17 :
Thickener i
Solid/liquid
Precipitation,settling, Treatment of multiccmponent solld/
leaching liquid systems,e.g. slurries,for :
separation of solids bty sedimenta- :
tion or for purification by leaching
with adequate liquids according to
- the characteristics of the siurry,

rake speed,retention time,flow rate
etc,
| 18
Hydroclone battery .
Solid/liquid
Classification Hydrodynamic classification of

multicomponent solid/liquid systems:
at controlled feed rates,preseurc
difference,velocity of flow,temperas
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ture, type of nydroclone element,

nozzles and dimensionrs 1in accordance

with the characteristics of suspensis
“ons treated and the sharpness of se-’

parsztion expected, %

!
Il
i P
}

19
| Centrifuge
Liquid

Centrifugation Separation of multicomponent liquid
systemg of difrerent densities based|
on continuous or discontinuous flows|
at well deteruwined speed rautes, teipes
rature and retention time accocrdirg |
to the degree of separation needed. |

'
1
'
'
i
1

Liquid/solid
Centrifugation Separation of wmulticomponent or sinple
8013id/liguid systems with additional
treatment of the separated solid pha-
se by washing and recovery of mother,
liquors,based on various elewents in-
tegrated in the construction,speed _
variationsyretention time during va-.
rious steps of centrifugation,perme-:
ability of materials etc.

20
Liquid/liquid exiraction
unit

Ligquid

Extraction (L/L) Extraction of liquids with solvents
of variable density (higher or lower)
perforaed at controlled temperature, |
flow rates of solvent,reteation tiue,
type of mixing the liquils in accor-:
dance with the chearacteristics of sol-
vent and liquid treated.

22
Flow tute mixer

. Liquid
Mixing, processing Homogenization of multicomponent
liquid systems including components
of various viscosity and density and
performance of chemical reacstione du-
ring mixing at variable flow rates,
differential pressure,temperature,
retention time according to the effi-
Solid/liquid ciency of mixing anrd reacting.

Mixing, processing As mentioned above but for solid/liqu
od systems (pastes).
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Solvunt recovery unil

Tl qnad
Distillation ‘

i

23
Het2ring pusp danilt

Ligquid,
liquid/solid
Propertioning

e

24
Feed & slorace vossels

Liquid- solid
Storage % bandling

H .
Yatl well defined Flow rates,reflux ra-

Recovery of solvents by distillation
intznded for raugh separation per-
formed al norwad or reduced pressure

tegy temperatars gradients,resalling
in a raw titxtlare L5 be tepealod for

final purcilicatiaong oo the elawent 25,

e e i e e e B 2 am S i it e T rn 2 = i i et o o i = e ot i s % o o e = e S

Eraect feedias of liquids or susp=nsi-
ons of reactants at well defined
variable feed rates,pressure,without
contamination of Iubricants,adapted
for various typ¢as fo liquid or liqu-
id/solid syst2us.

Storage of liguids or solids For
further fecding,collz2etin, aiter
processiag,azvlicable for varcious
types of Jigquids inclading =leuments
for discharge - valves,c.atlr.] plpes,
covers,lifting handlzs,wovablie supporc
constructi-n,

25 )

Evaporator unit

Liquid
Msetillation,fractio~-
nation

P e AN, 11t O o p S ety s e < . % < it i =

26

Circulation puwmps

Liquid & liquid/solid
F.uid dynamics

b - - — e - i o

Distillation and £inal fractionation
of volatile liquids at normal or re-
duced pressure,with various types of
columns or types of fluid movenent

ted traysy,tnin film evaporat.on -

perature, vaauum etcyaccording to the
sharpness of fractionation sapected,

;- — P

Pransportatis»n of liquid or liquid/

- filled coluans,bubblz caps,perfora-

e g s T e s

ey =

working at variable fTlow 1rates,reflux.
rates,cooling efficiency,boiling len-.

lsolid systems at variable flow rates,
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cocdilions of
and charactlteristizs
treated.

presaure, temwperatute
of matarials

Liguid
Fluid dynauics As mentiovned for 26 bLut designed forx|
specific liquids o¢ purposes where |
i he transporctiatiosn wibh apply of
; pressurised a2 or an=27rl gas i8 re-
; asonabtle.
- ———— —— S -~ -
28 |
Crystalliver vessel

Liguid/eolid

Simply ocrystallization

Statioaary type of crystallization
. from adeguately saturatad or inoceu-

L]
+
;lated suspensi.ns at normal tenpsra-)

ture at couventional cirveulation of !
H . .
i the liquid, !
: —em - !

29

Vacnum orystallizer unit

Liquid/solid
Forced crystalRization] Forced crystallizat: n at well defi-

ned flow rate of the slurry,witn
interwittent itnocculution of cry-
stal seeds,preventio>n of redissol-
ving of isolated crystalls due to
evolvement of erystallization heat,
according to the recycles rTats and
growth dynamics of crystalls,tenpe-
%rature in various phases of the
:flow,controlled cooling combinel

by evacuation etec,

P eIB e e——————— ey

c—

30

Absorption unit

—— - mm

Liquid/gas
Absorption

Treatment of multicomponent quuid/
gas systems in closel circuit baused
on physical or/and chenical treat-
ment with controlled flow rates,re-
cycle rates,temperature,alisorbing
media etc,

31

Dust removal battery
Snlid/gaa

Precipitation J

Dust removal frowm wul bicomponzent
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Universal resn tor 1.

33
Un

—

Solid/liquia/gus
Cheuwical processing
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H
H
solid/gas systemrs according to f

the concenlvatio. and the size of |

. . . I
i solid fraction azcording to ditfe-

rential pressure, temwparature, flow
rates,dedusting efficieacy by app-
licution of various types of

tering wediy etec,

e ———— e e mide. s W . e . ——

Chemical reactions in multiconpo-
nent solid/liquid/gas systeus

perforwable at normal or light

overpressure at controlled tempe-
rature,agitatisn,processing data |
of specific charastev,designed !
for variable types of materials
treated and performed,.

iversal reaclor TT.
So 'd/}iquid/ga.s

1i
Chewical processing

As mentioned above but for condi-
tions of overpressure including
adequuate devices for pressure fe-
eding,discharging,internediate
cooling,sampling ete.

34

35
Tw

Dissolver

Solid/liquid/gas
Dissolving,shearing,
homogenizing,processing

Physical and chemical treatwnent
of various nmulticomponent systens
particularly for processes whare
uniforoity of compunents 18 nee-~
ded and facilitation of process
flows is obtained by adequate
intensive mixing,shearing etc,
Involvement of various types of
impellers becomes adupted for spe-
cifio requirements of reactants,

o r0ll calender

Solidysolid/liquid
Kneading,homogenizing

Pretreatment of
and recyclevs in
which belong to

raw materials
formulations
the technolog,

) S
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i led pressure,tenperature,speed
z and wmaterial flows according to
types of materials involved.

. —— -

356
- Extrugion press
Solid
Shaping,pelletizing Pretrestument of row materials,
recycles and final treatment of
products in the technolopgy of
plastics and syuthetic resins at
controlled conditions of flow
rates, temperature, pressure,recycle
rato,grain shape in accordance to
the type of matarial treated,

31

Injection moulding machine

Solid

Moulding Pinalising technology of plastics
performable at well defined flow
rates,pressure;tzmperature,charac-
teristics of uwoulds with relation
to the gquality of products expect-
ed.,
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Atcaiver

Vibro

s¢creon

Draw mixer

Foynetic separa-
i tor 1,

09 Rotary kiln

_Three roller mill

|
]
g -

Sand{Perl)nill

Exriraction unit,

14

18 Hydroeclone battery

For solids,outoput
product siue

20200 l’(,/ §} 3
nly 2-3

HIx2 ] mlIerong

For dry & 4ntl ue
lids,rute ?30—40
eves DIN 4188 frowm 2,0 to 0,525
mm openings,

"

for solids and

/quuidﬂ, ate
5CO kg/h by N.L¢

iwise operaliony

. - Ca i
For solids,variabvle aeneitivity,

rate up to 100 kg/h of preground
waterial,

Por direct heating of 5n]ii$,
fuel gas up to HH00C, vy Yinder

¢ 300-400 wm x 1500-2200 nwm, for
co~ and countercurrent fiow,

For SO]lu/]IQUJi systeas,rolls :
¢ 106-150 wam v 256-350 mmywith
COOllnb.

Por ettritive milling,suspending
& extraction of sol1d/111ula 3ys-
tems,rate 50-200 kg/h.

For 0lid/liquid and liqu.d/1i-
quid extraction,including solvent
recovery,rate 20~200 1/h of soi~
vent circulatioan,

. : 4
For hydrodynamic separatipn,uath
sets of hydroclones,interchanceat -
le,overflow pump,rate up Lo 4 cnm/
hour with solids size 0,1-0,% wmm,
’ y )

cont,
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} 22 Plaw tube wixor #or in-line wmounting,heating &

cooling Jacket included,variab-
leyrewovable suount of Laffles,
pressure rate up to 40 bur,

73 Melaring uwps Assewdly wilh wotor driveystep-
loess adjustiment of piaston stroke
lengtih and freguency for drive,
with puup heads of piston~ and
diaphragu punps, rTate up teo 200
1/}101)1“ j

‘_zﬁ_m___r_mﬁx&jgjator vatt- For solutions,rate 25-40 1/h of

ery evaporated water,applicable for
norikal pressure and vacuumyopti-
onal type of evaporation,

_36_ mmﬁu_gjﬁgg]atign pumps For-]iqujgs or suspensions of
various chemical character,rate

: up to 20 l/min,uovable,with wotonr

drive integratod,

for dispersing,shearing,suction
etec. for so]ii/liquid/gas systeus,

31 Dust removal ' For separation ond collection of
' battery dugt particles, fi1ltlering surface
i 5 m2,with counterpreesure facili-
: ties for cleaning the filter ele-
} nents, '
!

34 i Dissgolver Package unit «4ith vess=1s,impellers
i

11.STEP

05 Hapnetic separa- For separatin; magnetic suspensi-
tor 17, ons,variadble intensity of magne-
tic field,rate 500 kg/b of suspen-
sion containing solids of maximun
gize 1,0 mu,

01 Rotary kiln Indirectly heated with heating me-
divn,effective wain body voiune

‘ 100-200 l,o0perational temperature
up to 300°C. Alternative conuntruc—
tion as tumble drier,

098 Chamber vacuum For vacuum treatuent, feeding sur-

drier face up to 5 wm2,temperature up to
/1 300”C, vacuum up to 100 wbar,statio-
[ L P

nary type,with vacuum assewdly.
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L N o NMufflie kKiin Por thernal treatuent of solids

; in stationary state up to 1;OO°C,
: effective volume of the teating

2 chamber abeat 20 l,coentirnl systew
: is incluled,

_l“_wnl_gplﬁﬁihﬁl For wettlin, and zedimentation
i of solid/liquid rystous;with gcraip-
: er,adjustatle baffles,bottom puyo
| and drive aechanigajeffective volu-
] me up to THO 15 set of two elsucata
’ for countercurrent leaching, :
219 Centrifuce For ceatrifugul seporation of 1) iu-

| id/liquid or solid/liquid systens,
with interchaungeable types of bhoas-
kets and bowls,rinsing installati--
i onsy,discharge device,closel cons—
tructiongC-factor 2003-2500.

20 Liquid/liquid In variable construction Peaturea,
extractor i €.g. as druw contaoctor,pulsastion
columnperforstor etc.,for treat-
ment of liquidg with difference in
srecific gravity 0,095=23,% and fer |
circulation rates of feed about '
50 1/hour, '

t

!

i
—

ey e

e - % mamve

'
: . i
21 Solvernt rTecovery i As additional part for cole no.?29

' uLit ! (see step T.)the specification de-
! e — . . .
, * pending on the selection of alement
: no.?2%. '

23 Metering nump unit . As additional =leuents for code no.,
23 mentioned in step I, with doudle
piston pump,rate up to 200 l/h,
pressure 6 bar accerding to the
drive unit mentioned in JT,ste:p,

-1

24 Feed & storave As movable elements,volumes Tange
vessels * between 50-400 1,with bsttom and
. overflow fittings,reinforced rigid
top edgeycover and frame included.

) +_Evaporator unit . Additional eleuwents of the unit
: ' no.25 in T.step for fractionation,
: - ae thin filw evaporator,opurational
! ! | temperature up to 200°C, zapacity
' : boiling-up max.?20 l/huur,interchan-
; ; | geable elewents,
! o !

- e A bt L S A e N B 1 Al 5 . M mn .0 At 2 - mim o b wmats 8. a e ——-
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lel_”“wl__3f§§::fl?ﬂh_éssgjjg i For handling ligulde or suapebui-
i ! ¢ ounytanks in blowecuse constructi-
. ; ongeffective valuwe 50-100 1,

* : fittings and valves for in- aod

outllet and conneations to COol LG S-
gsed alr supply ineluded.
n A

rel 9

{

l

i

{ Lrystallizer vesselsy For stationary crystullizatic
T 2

with voluues up to 480 1, .nver,
bottem sccket,louble wal 1 for haz-
ating & cooling included, ¢

32 i Universal rezetor T.| For unit processes in mixed sys-—
A tews including covered vessel,
caupvacity I‘d‘vt‘ YO 1, .t'“'ttluﬂ11
tetiperature betw ben -30Y¢ end
I +?50°0 vresgsure up to 3 bar,with

haating & coollny cuila for ther-

mal o1l resp.,water,stirrer with :
variadble aspwed controlyacecessorias,
for refluxing,cooler,recesver tank)
eflux proportioner atc. :

35 Calender For honogenisation by kneading,
particularly applicable for rubber.-
and plastics hechnology,capueity

up to 50 g /unxx wilh couplate >et
for feeding ,Lcdtmﬂg,COUWiﬂE,COHVEJF
ing and coulrol, :

36 Extrusion press As integ.al pzrt if gode ne,

IT1.S78P

_extructlor | Por extraction of therme. 2asitive
compoundas,vessel volume about ?
100 1,with integrated U-son 2 e~
nerator anl flitings for variab
positioning the U=soniz source. i
With double wall for water cooling,
and cover {or connzclion 41t heat
exchanger for solvent reofiuxing,.

| 15 { Ultrasoni

{Q

1e

¢
i
i

16 Rake lcacher For treatusnt of sclid/liquid sys-
tems and extraction ULy mechan zal.
movemenrt and simultanvously inclu=!
dod sedinentationy;variable speeod ‘
and frejquency,effuctive bowl volung

i

; up to 400-500 1, ;
b, . . i g .

P 3 i Metering puunp unit PAs additional pump heands 1o coae 4

no, 23 wentivoned in Teand 11, step
wilth various constructional fFoatu-~
res in accovrdance wilh the miain

/7 , ’ ‘ Cdrive unit,

!
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oA Tood X Sﬂbruﬁv~£i§b_l: P As wdditional elzwents Lo itsum
no.24 in 1. step wita similar,
characteristica,. }
i

26 Cirenlution puwnns A8 additional evlewwnls 1o itoa

no.26 in lestop wilth siwilar
chacacleristics,

29 Vacuuw crystallizer
nit

e —

Por crystallization froa li- |
guids-solutions or suspens. ons?
witn integratasd elemsnts for
feeding,circulation,in flow ;
cooling,condensation of solveat
and crystallization as well, |
With forced circulation and :
vacuun control,rats expresgsed
as crystalls recovery awsuat

of 40% frow a saturated solu-
tion of Wall.

e —— =

33 Universal roactor IT. Por unil prucesses in wixsd !
syslews (solid/liquid/gas),oper
rational pressure up to 300 bal,
tﬁupc?dtu¢c up tu 400Y v,vLLcu~!
tive voluwe of autoclave dbody [
990 l,electric huating,magnetlé
stirrer,cooling coil,circulator
ry copressor and all safety apu

control devices included,. ;

For treatmant of plastics in pi-
lot scale,with various ¢ of '
cylinders, pressure up to 2000
bar,shot volume up to 190 ccm,
L : - electric heating,autonmatic lu-
brication,for mould heights 80-
E 350 mm,o0pevning stroke wax, 300na,
! ' all safety and control evlzients
; ' includedo

. m—— =+ — e e Ao S-S A PR R Y SR i S Y i D e |4 ¢

|

;

37 _ Injection moulder

——e
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Evaporator battery

v/

List of eyuivnent ltews scelucted by the Committes
for Teatep of imnlensstation
[ - o ;
Code ¥o. Denomlnatlion
01 Atomizer ;
02 Maltideck screen %
03 Drum mixer }
04 Magnetic secparator I. |
2 . Three-roller mill f
! 13 i Sand (Ferl) wmill %
l 18 ' Hydroclone battsry i
22 ; Flow tube mixer 2
23 E Metering pump unit 5
26 ; Circulation pumps ;
31 ' Dust removal battery E
34 @ Dissuolver !
‘ R
Equipment items excluded,resp. ?
foreseen for stuvp Ib.or 11. J
i 09 | Direct heated rotary kiln !
14 Extraction unit %
\

25 |
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TABLE 7
Requirewsnt of personnel staff per sisp !
of implemsntation
Personnal staif needed per step . Total
o . anpount
- t- . e t
Qualification 3 8 D ' needed
v 1. II. iIII.
Technoloéists I oo o "_1
(FPLD,XSc,BSc.C.E.) 3 2 4 9
Technicians : E f
(Cheam.,, technol.) @ 2 2 ; 1 5 ;
. - - |
Technicians : . ‘ j
(Mech.) 1 - - 1 :
Electricians .- 1 - 1 f
{ Typists i 1 1 - 2

v T —4
Semiskilled worker 1 1 © 3 5 :
Total {8 1 8 23 '
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St ariaed da

ta aboul training schodule

c Training Training charccteristics
?ocutjon/step total amcunt 'participants  average
of months " month /unon
b o e T ST I ST T T T T TR L ST T ST T AT ! R
; :
ABECLB/ 1. ) 14 i 4 3,5

il. i 10 5 5
8
17

N
-

o0

NN
‘- -
[

1,8
1,4
' total 20,0 13
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