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FOREWORD

1+ Jany studies aud reporss were given about the probl i
of the Lityan Building Industry and its development.

2. These studies and reportc are oharaoterised by tLe
followingss

Building Induetry was considered from olassic
aspects as one separate specifio field of a wide
industrial scales

All districts of this industry were not considerad,

The technological processes of the Building
Industry were oontemplated as scparate, to one
another independent, fieclds of this industrys

The approach to the problems of the Research
Work in the field of Building Indussry was only
tangential,

3+ This 8tudy, initimated by the Direotor-deneral of *..
Industrial Researoh Centrs - Tripoti.l.A.R., is diffarent .from the

previous studies and repcrtsi This difference consists of the
followings:s . '.- - e Tl T L L e

Building Industry was oonsidered from modern
aspeocts;

All distriots of Building Industry were taken int
ooneideration,

The technologiocal procesces of Building Industry
were oontemplated as oharacteristio by "unit
operations" (physioal changes) and "unit processec’
(chemiocal changes)j




d. The Study represents one attempt of the paraboliu
approach to the problems of Researoch ork in <ths
field of Building Industry.

4e This Study oomprises of the following partas

I. Introduction,

II. Basio prodlems of Building Industry and its
general connection with the aotivities of
Industrial Research Centre,

III. Basio problems of Research Work in the field
of Building Industrys;

IV. The proposal, concerning Research Work in the
field of Building Industry;

V. Discussion, concerning the problems of Research
Wwork and JYork Organization,

Vi. Conclusions and recommendations;
VII. List of aymbols,

VIII. Bibdbliography.

5, This Study does not comprise the oonsideration of
the routine activities problems in the field of Industrial
Research Centre concerning the Building Industry.

6. During the period of the preparation of this Study
the author disocussed with some members of the Industrial Research
Centre - Tripoli - L.ia.R., about correspondent questions, taken
in his ocontemplation of the Research ¥ork problems. The author
has the pleasure to express his thanks to the folloving members
of this Centre:

« Nr. Abdulaliz Sha'ari
Direotor-Ceneral of the Centre;



kr. kunir Hawisa
Direotor of Technioal & Ioonomic Department;

Mr. Abdulwahed Bishti
Chiof, Laboratory Section;

Mr. Zulaytni lMasaud
Chief, Personnel Sootion,

Mr. Tahir El-Bighti
Chemical Specialist Assistant;

Mr. Abdulsalim Kashim
Pood-Techno Specialist Assistant;

T+ The author h s the pleasant duty to express his
thanks to Nrs. Silma Egawhary, Librarian, UNDP Office - Tripoli
L:AeRyy, for supplying information concerning the data of
disposable and published studies and reports on the Building
Industry in the Libyan Arab Republic,

8: Tho author has also the plcasant duty to
oxpross hia thanke to Misa Sudhe Tandon, Adrinistrativs
Jooratary rojeot LIL=12, for typing and arranging of this
Study.- '

9« In the end the author is also thankful to
Mr. Zulaytni Masaud, Chief of Personnel Seotion, Industrial
Research Centre - Tripoli - L.A.R., for hia very good management
ooncerning the reproductiomn of this Study.

10« This Btudy was prepered only for thc use of the
Industrial Resoarch Centre - Tripoli - L.a.R.

11. The views and opinions expressed in this Study are
those of the author and do not necessarily refleoct the views of
the secretariat of UNIDO. Material in this Study may be freely
quoted or printed, but acknowledgement is rejuested, together
vith a copy of the publiocation containing the quotation or print.




I JNTROPUCTICH

1, Building Industry generally is very old. It would
be very diffioult to discover, when it was startod. May be, it
is oldor than the folk-songs. It is evident that in many folk-
songs of differcnt countrioes, the desoriptions of processinys of
towers, religion-_buildings, citadels, houses and cottagcs
constructions were given. Unfortunately, it is not possible to
know what were ocxaotly technologiocal processings in ancient tinmes
and many skills in the field of Building sctivity from that time
romainod secret for the present-d.y man and mzy bo forever.

The faot is that Building Industry is of one very great importancc
for tho pressnt-day world and that it will last for such u lonyg
time in the futurc. In a Jwrallel way with a sucocss in different
aotivities of o wido industrial socle, Building Industry was and
permanently ie intcrweaved with undoubtodly constant develorpmont
and sucooss. There is a great deal of statistioal data about
this, ospeciclly in the last years when the statisticians started
to be interosted of induatry and economy questions more than of
tho datay oonoerning the number of chickons and hens laying oggse.

2. Regearoch 'fork is also very old and there aro many
thosos ooncorning it from the very boginning. In folk-songs
fror many countrics exist vcry interesting desoriptions of
Rosearch Yorks and rosearchers of hoary timcs. One very important
fact is that it is not possible to imaginc the progreses in our
world without simul taneously existin, Rosearoh Work. Tho presont-
day man lends his yreatest thanks to previous researchars who
loft him a groat deal of discoverings, improvements, oreations
knowledges and invontions. Tho humarkind survived the Mechnicul
Revolution and now it is in the state of intensivae Technologioc:l
Revolution, but it is now going quiokly tv meet the Blclogiocal -
Rovolution. 1In all..these ravolutions, the Research .ork was, is
anddt will be of tho Jreatest importance. The pres(nt time is

characterised by two explosionss demographic explos.on and




knowledgo explosion, 8o many, very sorious und important,
discoverics wero mado and will be made, that it is impossidble
to havo ideass whorc is the limit of a mdn's knowledge? Many
Zusurelogists Liof different countries are peourying by themselv: :
and in correspondont associations with tho probloms of knowledgze
inorcssmont and very sorious oouragoous, like fantastio,
prognoscas Without enteriny into discussion about this question,
from the aspect of this Study, it is vory important to underlinu
one expressive differcnoce bctweon 2 lassio and the presentwday
Kescaroh Wondlt bamocptions. A.olassia Research Work can. be
interpreted as 2 sum of independent singular points. A nodern

Roscaroh Work, meanwhiloe, can.be interpreted as o olosed

geountrioal ourve,

3. Thore is a great deal of the problems and questione
oonoerning tho Hesearch Work in the field of Building Industry.
in the Developing Countries. Considering thcse prodlems and
questions, this Study does not pretond to one complete answer
but = if we arc allowed to say - it undoubtedly opens the
possibilities for further moszo-and mioro-differontiations
of this mattar.




. II BASIC PROBLEMS OF BUILDING INDUSTRY AND ITS
OBNERAL CONNECTION WITH ACTIVITIES OF
. INDUSTRIAL RESRARCE CENTRE

1¢ The soope of Building Industry (Bl) oan generally
be oonsidered from different aspeots. . ¥ithout entering into a
discussion adbout this questiony one way of the oonsideration
of the Building Industry scope was shown on fig, 1. This
consideration, in our opinion, is correspondent to the modern
aspeods. Building Industry, as it was shown on this figs 1,
oonsists of the following fields:

as Building materials prefabriontion (BMP);
b. Building eclements produotion (BEP);

0. Building units production (BUP);

4. Designing for Building Industry (BD);

e Building ongincering (BE).

On this figure, at the same time the gonoral
oonneotion of Building Industry (BI) with the Centre of
Industrial Researoh Centre (IRC) was shown, Through $he
corrospondent seotions, Industrial Research Centre (IRC)
solves adequato problems of Building Industry (BI). These
sections are:

a. Teohnological proocosses section (TFS);
b. Plants section (}3);

o Dosigning section (D8);

d. BEngineoring section (B8);

¢. Work Organisation seotion (WOS).

Tho comneoctions among Buil@ing Industry (BI),
Industrial Rescaroch Centre (IRC), Govergpment (0), and
University (U) werc alsc shown.
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2 On figuros 20 3, 4,5, € and 1, the funosions of

abovebentioned ficlds of Building Industsya{3l) were. own,

3¢ Building materialg prefabrication (BMP), as i4 yag Shown
on fig: 2, depends on tho following parameturs: raw matorialg
(R:), teohnologiocal prucesscs (TP), plants (P), engineering (E),
work organization ¢WO)s Raw matorials (Rl), as it was shown on fig 3}
oin beslocal raw materiuls (LRM) or imported raw materials (IRM),
Both of them oan be natural ray materialg(WRM) or wuste materialg
from different industries (DIRM),

4. Building elements production (BEY¥), as i was shown
£3&: 4, deponds on tho following paramoters: Building matorials
prefabrication (BMF), designing (5D), teohnological procosscs
(TP), plants (F), engineering (E) and work organigsation (W0),

5. Building units produotion (BUP), as 4% was shown on
Lig: S5, dopends on the following paramcters. building matorialg
prefabrication (BMP), building elements production (BEP),
designing (ED), tochnological processes (TP), plants (1),
enginecring (E) and work organization (w0),

6. Dosigning for Building Industry (Bp), as 19 was shown .n
Ligs 6, depends on tho following parameters: local designing
organization (LDO) or foroign dosigning organization (FpO),
éngineoring (E) and work organization (v0)e Loocal designing
organization (LDO) dopends from Industrial Researoch Contre (IRrC)
8nd individual designers (ID),

Te Building ongincering (BE), as it was shown on fig, 1,
depends on the following parameters: local ongineering- Organization
(LBO) or foreign engineering orgmnisation (PEO)engincering (E)
and work organisation ( WO0). Looal engineering organization (LZ0)
dopends on Industrial Rosoarch Contre (IRC) or individual
onginoers ongaged in ths field of engincering (IEE).
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68 From tho aspeots of this Study, two.following
problems are the most ipportant:

a. problom of teohnologioal procesms §

be prodlom of plantse.

9 m roprosonts the single schemc of the realiza=
tion of teohnological processes desigfTFD). Thore are three
possibilities of thesc realizntions. The first possidility is
the solution given by Industrial Rosearch Centre (IRC). The
seoond poesibility is the solution given by forcign organiza-
tion (FO). Tho third poseibility is tho solution given by
both IRC and FO. Fig, 9 represents the more detailed soheme of
solution of technological proceswesdesign(TiD), concerning the
first variant (possibility). Previcusly mentioned sections of
tho Industrial Research Centre (eee point 1) gemerally are
engaged on the solution of this problems The first step is
laboratory plants design (LFD). The second stems are laboratory
plants (LP). The result of & work with the. 1aboratory plants
is "know-how"(KH)The further step is pilot plants design (YFD),
necessary for pilot plants (PP) oonstruction. The rosult of the
work on the pilot plant (+P) will be used for teohnologiocal
prooess design (TFD).

10.  Fig, 10 represents the singlc scheme of tho
realisation of plants dosign (PD). There are also three variante
of the solutions poseibilities. The first variant is the
solution givon by Industrial Research Centre (IRC), The second
variant is the solution given by the foreign organization (FO).
The third variant is the solution given by IRC and FO. But for
realization of tho plants problems,beside (IRC) and (FO) is
necessary tho participuting of looal plante factory (LPF) and
looal engineering organization (LEO). The plunts (P) are the
result of the common work of above-montioned organigationss
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Zig: 11 ropresonts tho more dotailed scheme of solution of plants
problem,conoerning the first variant., The previously mentioned
sootionsof the Industrisl Rosearch Centre (see point 1) are &leo
engaged on the solution of this problems The first step is plants
dosign (PD),whioh would be given ‘ the Industrial Roeascarch
Centre (IRC) to the loocl plants factory (LPF). This faotory,

on the basis of plants deaign (FD), prepares a doocumentation for
construotion and assemblindCaD), It also wives the plants
oconstruction (}C) and provides plants assembling PA), Loocal
oenginocoring organization (LEO) has one very important role, as it was
is shown on this figure.

11, The basic problems of Building Industry (BI) ares

Technologiocal processecs (TP);

Plante (P),

Designing (D),
Enginecring (E);

Work Qrganigation (WO).

This estimatim of the probleml importance was
given only from tcohnical&orgunizational aspects. By reason
of thig the other prodblems were not taken into consideration.
Figs 12 showe the variansof the problems solutions in the
above-mentionod ficlds from tho aspoote, ooncerning the particip-
ation of local (L) and foreign (F) organizations. When the
solutions are given by the looal organiwations, the role of the
Induetrial Researoh Centre is alwaye very expressive. All actions
aro initiated by this Centre.
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III. BASIC PRUBLMMS OF RESEARCH WORK IN THE
. FIBLD OF BUILDING INDUSTRY

1. Tho work of tho Industriul Research Centre (W
generally comprises of followings:

IRC)

a. Research Work (Row);

b Routine Work (RoW),

On £ig: 13 the relationship between research work
(ReW) and routine work (RoV)was shown. On this figure the
relationship among fundamental rescarchwork (FieW),. basic rescarch

wvork (BReW) and epplied research work. (iRei) was also shown.

2. The ohoice of rosearch work (CReW) is one of tho
most important problemeponcerning the roscarch work. Figs 14
shows the funotions of the choice of research work (CReW) as
funotions of looal conditions (LC) and foreign
conditions (FC), - looal oconditions are:

rav materials sources (RM8);

necessities (N),

techniocal and organirational oconditions
(70C)y

« investment oonditions (IvC).

‘ The varianwof raw mnatorials sources were represen~
ted on £ig, 3. Necoesities (N)were represented as :
demographic necessities (DN), industrial necessities (IN) and
possibilities of export (FE). Techniocal organizational oconditior
(T0C) comprisesy volume of rescarch work (VReW), level of
resoarch work (LRe#) and researchers (k). Investment oonditions
comprise (IvC): the problems of investments into plants (P),
research work (RoW) and rosearchers (R). The later compriscoms
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doctors of moioences (DSc), philosophy dooctors (phD), masters ot
scicnoos (}Sc) and bachelorgof scionces (BSc).

-Foreign conditions compriscs of followingss

rav matorials sources (RMS);
volume of research work (VReW)j
level of research work (LRoW);
necessities (IN)3

assistance (i), which can be both financinl
assistance (Fi) and technical assistunce

(Ti)e

As oun be seen from this scheme, the problem of
researoch work choice (CReW) ie very complicated and delicatae
One of the most important problems is the conneoction between
local investwent conditions (IvC) and foreign assistance(i).

3¢ Referring to the most important problemse in the
Building Industry, it will be discussed herec the problem of
research work (ReW) ooncerning the problem of technologioal
processes (TP) and plants (1), Heferring to the problem of
research work, concerning the technological processes, there are
two possibilities for consideration of this problem in the
Building Industry (BI), This industry can be contemplated as on-
district composed from 3 above-mentioned ficldess building materia.:
prefabrication (BMP), building elements production (BEP) and
duilding uniteproduction (BUr). Bvery technological procees
comprisaiin correspondent field oan be considered as scparate
problems in its completo scops. This aspect (fig, 1§) represents
the classic oonception of rosearch work in the field of teohnolog--
ical processes, concerning the Building Industry. In our opinion,
it is possible to comsider the Building Industry (BI) as one
macro-field, composed frum mezzo-fiolds : (BMP), (BEF) and (BUEF).
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Bvory technologiocal process (TP) can bo ropreacnted as one micro-
ficlde It is evident that suoh tochnologiocal process (Ti)
comprises of physical ohange-unit operationsy for which we proposed
the term "unuit operatiomg points" (UOL), and ohomical ohanges -
unit processcs, for which we proposed the term "Unit proocsses
rointd" (UtP), It is very oasy to seo also, the.t in different
teohnological processes (TF), in above-mentionod megzo-fiolds of
Building Industry (BI), oxist the same unit operationgpoints or
the same unit processcs points. 1In this way, it is possible to
congtruct different virtual ourvesy, which conneots the sams unit
oporatiom points and also difforent virtual ourves, which conncots
the samc unit processcs points. These ocurves pases through nanv
mozzo~fields comprised in the maoro-fiold of Building Industry
(BI)s The oorrespondent terms were proposed by author for such
points and curves, as followingm:

iso~-oper.tion point (IOP),

- 1so-process points (IFi),

iso~operi.tion curvo (I0C);

iso-process ourve (IiC).

This author's conoeptionwas shown on Ligs 16,

4. The prodlem of Resoarch Work in the fiold of plante

(')wag represented on tho schoms - Lige 11+ This problem is
conoerning the following questionss

8. plants for separate technological procosses (Thei')s

b plants for unit operations (UOI ),

o+ plants for unit proces.os (UPK)e
The probloms of tho plants unior b and o compriscu, of:

= Aype of plants (T);

-
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- oonstruotion materials (CM)j

- methods of caloculations (JC).

41l of these problema comprise:s survey of axisting
(8E) and improvement (I).

5. Fig: 18 represents & single gonoral scheme of
nocessary researchere kinds, who will bo ongaged on the problens
of Research Work in the Builling Industry, oconocerning the fields
of technologioal processes and plantse.

6, Froblem of researchers' vermanent education

(RIE) was considered by many authors in Jdifferent countries,

This problem oen be, in our opinion, interpretcl by means of unc
tonsorio triangley as it was shown. of Lig: 19+ The influence in
education must cxist from every point of such trianglce

University (U), Industrial Rceearch Contre (IRC) and Rescarchers

(R).

7. The problem of rosvarchers is especi:lly intoresting
and important for Jleveloping oountries. In most cases, the
rescarchersoooupy themselves with tho probloumg which axe inter-
esting to them, inlepeniently from other roseurchers and
organigations. Suoh a situation can be interprotod by means of
singular pointe (fig. 20 a). The solution of this prob®lim oon-
peipe of tho conneotion of individual researochers singular points
in a oorrespondent closal geonotrioal ourve, closely connectad
with the Inlustriul Research Centre (f£igs 20 ).

8. The problem of toohnology transfer (77), f£rom aspoots
of very great acal of authors, was oconsidered 2s one pxoblon,
ooncerning phenomona,which oan be interpretod =s vootors (£1g:21 &
In our opinion, this phonomena can bo realized s tensorio, under
the oconlitions represented on fix., 20 b. This was represented
on fig: 21D and olocrly shews the possibilities of teohnology
transfor from developing oountries (PC) to highly deweloped -
countries (HDC),
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9. The prodlems of Research Work methods ars alse very
intorosting in the scopo of bagic problems in the Research Work
in the field of the Building Industry. Figs 22 ropresents the
oommon mothols and methcd of mathematiocal Rodelling whioh oovorsthe
most important districts interesting for Ressarch \ork in
Building Industry. On £i8: 23 & procedure of analytical apprcach
vas represented.

10, &any othor problens intereasting for Rescuroh Work in
Building Industry will be Jdisousssd in one of the coming
considerations in this Stuuy.,
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IV THE PROIOSAL-CONCERNING RESE.RCH WORK IN
' THE PIELD OF BUILDING INDUSTRY

1« Figs 24 reprcsonts the soheme of Building Industry
(BI), in the Libyan irab Republic. This schemec was performed
following the previously mentioned general concortiona and thosw
cuncerning Building Industry. The most important micro-ficlus iu
tho socope of correspondont mogzo-fievliswere ropresented. Specizl
attention was paid to the problem of raw materials sources.
These data were 2lso given on the scheme and at the same time, the
possibilitics of correspondent productions were represénted. As we can
sce, thore are many objective pussibilities of different producticng,
basod on the looal raw matoriales and in combinationgof loo.l raw

matorials with imported raw materials.

2+ The proposal, concerning Rosearck Work in the field of

Building Industry in Industrial Research Centre, Tripoli - L...R.,wazs
represented is soheme, on fig., 25. The basic research work (BRel).
in our ovpinion, would be very intersesting on the problems representcd
on fig, ]§. This means Rescarch Work of such kind would compriseof
the basic problems oconocorning the questions of iso-uperations ypoints,
iso - processes jpoints, iso - opcrations surves and iso -« processes
curves. These problems arc generally open and thoy represent very
interesting anl very important fields both from tochnical and
econonpic aspeowm.The application of the modern research methods i
especiully important for Research ‘ork of these. fidlds. Applied
Resourch work (AReW), from our aspcots, would be conoentrated on

the problems of technological jprocessos (TV), muthematiocal model-
ling (M¥) and plants (). The ways of the Research Work in this
distriot Mere also represented on tho schame. For the questione

of technologiociul processes, tho nspects concerningunit operation
and unit proocosses are jartioularly importunt. The phencmena, whion
oab be covercl by mcans of magtuematical modelling applications,

were also represanted on tho scheme.

*
3
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Thesc rhonomenas aret

- fluid flowy

~ heut transfer;
« nass transforg
e kinoticsy

- Jynamios and oontrol.

In the fiold of building unit production (BUI),
three very interesting kinds of builiing units were given as
followings

-« trailors eniss and traideld 6¢lonies;
- water soaling towens

- tourists dbuilding.

3¢ The quostion of trailers - units and trailers=
oolonies, in our opinion, is very interesting and important for
the Libyan arab Republic by reason of vory great perspective
of the next phase of inuustrialization. lany factories woulld
be construoted on different plaocecs of this country and the probvlen
of the pecple, who will bo engagod in those factorics oonstiuo-
tions is more than ovidont. In such cascs the application of
trailors - colonies, with trailoxs- units would be undoubte.ly
suitables, It is very important to underling that the probloms
of onergy cnd water supplying, whioh is necassary for the people.
would not be Jiffiocult boocause the plants for such supplying
wouli be installated as spociul soparate trailers units or
energy ani wator would be provided from tho sources foroseon
for tho faotorics themselves.

4. The proposal for watoer - oooling tovers was given,
ooncerning the greot important quostion of water supplying.
With the intensive increasing of industrial and onergotio ylants




. volumey the prodlem of water supplying systems deoomes ‘very importavs,

. both from technical and economioc agpects. It is neocaessary to joiu
the 1noroa.atng’u.nitm plants (alir ocondition plants) volume to
previocusly moentioned inoreasing of industrial and energetic plants
volumo. Many very serious.studies , ooncerning the prodlem of wator
supplying, were publishoi. The water genorally represents one of
the most important prodlems in our present world and for the futurc
time. From the toohniocal and eoconomio aspeots, with dispossidie
teohnical solutions, tho applying of recirculating systoms ias tho
most suitadle,

5. The Libyan Arad Repudlio, in our opinion, is one
oountry, which has very suitable coniitions for development of
tourism. Thore are especially very interesting sights (e.g.
Leptis Magna and Sabratha) and very beautiful plaoces, which genex-
ally ars very attraotive for the tourists from difforent
countries. Such touristic possibilities undoudbtedly indiocate
tho necessity of adequate touristio buildings (hotels) construo-
tions.

6. On tho fig: 26, Like 21, £ 28 ond fige 29, tho

questions of researohors, necessury for Research Work in the

field of Building Industry (BI), were oonsidered. As it is vieibdble
from £ig, 20, the total numbur of necoessary rosearchers is

14 researchers for the one foreseen poriod of 4 years. The
neocessary levels of researchers are followingt

« doctors of philosophy (phD) ¢+ . Tj
~ masters of scionoes (NSoc) '

or masters of ongineoring (ME): 25
« bdachelors of soienoces (BSo) 1

or bachelors of ongineeving (BB)s 423
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As 4% 4s visidle from fig, 29, the foreseen percents of wsio
gossavod work (BRoW) and aprlied pesearoh work (ARoW), are minor
than the ocrrespondent cptinal peroents of these .works, dénerslly
forcseen for Industrial Research Centres: This is the oovnsequence
of the oonsidered Research Work period and researchers. In our
opinion, the foreseen poroents are real for one considered
period of 4 years. The numbers and the levels of rescarohers
are the most important prodlems, ooncerning the Researoh Work

in the field of Building Industry (BI). In our opinion, it is
possidle to solve theseproblemsin the following ways

Yy engagement of local dispossible experts and by sisultaneous
engagement of alequate researchers from differemt ocountrias.
This would be one realistic solution of the problessin the first
steps of frontal research work starting.



¥ DISCUSSION - CONCERNING THB FROBLINS OF
RESEARCE WORK AND WORK ORGANIZATION

4. The problems of Research Work (Re¥) in the field of
Building Industry (BI),were shown on different schemes in previous
parts of the Btudy. On fig, JO, the scheme of Researoh Work socope
was roprosested.

_ 2. Prom the aspects of Work Organisation 1nllluearoh
Work, she question of Research Work Model (MReW), is especially
interesting. Tbis model was shown on fige J1 as funotion of:
model of provlem (MF), model of solution (KS) and model ef
researchers (NR). This scheme ropresents such model as tansorio
Ariangle. As it was shown on fig. 32, model of problenm (MP) oome
prises ofs model of tangential approach (MTA), model of parabolio
approach (MFA) and model of problem difinition (MDP). Model of
solution (MS), as it was shown on f£ig 33, comprises ofs quality model
(M3), speed model (MSp) and price model (Mir). The most interes-
$ing prodlems are the models oomprised im the quality model, a8 ¢he
followingss improvement (I), innovation (In) and oreation (Cr).
The model. of researchers (MR), as it was shown on the Ligs 34y
oomprisoes of two models - model of levels (MLe) and model of
experience (MEs). The necessary researchers levels were indioated
previocusly. In the conorete oonditions, for the first Research
Work period, the levels of dootors of sciences (DSo), in our opi-
nion, are not indispensatle. The adequate experience is very
necessary and important for Rosearoh Work and one orientation to
the experts from different fields in Building Industry, in the
scope of the deoision concerning the researchers choice, is very
suitadle.

3. The scheme of the model of Work Organisation in J
Research Work (MWOp . )mas representod on the sohome - 0K 5.
This model ocomprisesof two models: work fortification (WF) and
work stratogy (WSt), whioch have as result model of effioiency in
Researoch Work (mm,). The prodlem of optimalisation of this
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model was represented on W £ig, 36 In Research Work, from our
aspeots, tne most inportant question is the prodblem of optimal oreat’on
(ctopt)' This prodlom vas represented on 4D fig, 31 and comprisec of
the following parametorst: (lﬁm),(Orm) and(Aoopt). On this

sohemo, the competences of the cxperts, oonocerning the question

of estimation, Yere also repreeented,

4. Returning to the question, conoerning previous
proposal of the Researoh Work in pesso-field of Building Units
Produstion (BUP) which was represented on Ligs 30, f£ig. )9 and
Lig: 40, indioates the basie soopes. On £ig: 38, cne oxsmple of
trailers colony with trailers-units vesgiven. On fige JJ and
1ig: 40, one example of water oooling plants (reciroulating
aystem), with one kind of water oocoling towers vas given,

5. Discussing the prohlex of Research Work anl Work
Organisation, concerning the field of Building Industry, it is
very important to underline one proviem often evident in the
Indusdrial Research Centres in the doveloping countries. By
reason of oonsequence that the Industrial Research Centre is
engaged simultancously om the pesearch woirk (Re¥W) and routine
work (RoW), the misunderstanding among tho researchers and the
experts is often possidle. Sometimes, the researchexs look to
the experts, engaged in routine work, as the minor important
persons and the experts look, in opposite, to the researchers as
the persons ococupying with philosophio, abstract and non-oonorsetc
problems. This attitude is also the oonsequence of one very
isportant faot: ‘he resoarchers sust always be free of every-
days routine prodlems and ocorrespondent actions, because thoy
are engaged on the problems which oan not be solved for one
definate time. There are always better solutions, better than
others and more and more better, wvhich im the end open the
possibilitiee for ocoming to the oreation. In opposite, the
experts (engineers and others) sre always engagel on the problome,
vhioh must be solved in ome foreseen - defim te time. With tho
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Sull estimetion $0 the prodlems of routine wosk (MoW), it is
vouy pesesary to evident this difference and at the same time
the s00pe and volume of such work. The scheme of this wosk
esope wes Bepresented on fig, 41
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VI CONCLUSION .ND RECOMMENDATIONS

1« This Btudy, as it waspreviously said, represent:
one atteapt of parabolic approach to the problems of Research
Work (Re¥) in the Industrial kesearol Centre (IRC), concerninc
the field of Building Industry (BI).

2. Many author's oonoeptions, oonsiderations and the:: .
oonoerning the prodlem of such Work, were represented in the
oorresponient parts of the Study.

3, Besides, the general and basic questions, the Stuly
couprisesalso of the conorete proposals, referring the questionpe
of she kinds and sovpes of Researoh Work (ReW) and researchers

(R).

4» The exjosed propoanls - whioh will be oconsidered
Wy oompetent Centre's heads and experts - would be completed
and more detailed, after taken decision, ooncerning the seleotion
of the kind and the scope of Research Work (ReW).

5. In the scope of deoision, ooncerning the Research
work (Re¥) in the field of Building Industry (BI), it ie very
important to pay the attention to the theses and oconceptions,
referring to the questions, such as followingst researchers'’
permanent education, model of Research Work and technology
transfer. It is necessary to pay aleo the alequate attention .o
£ind the ocorrespondent ways to optain the possible results in
this distriots(permanent oonnection with university, internal
oourses, seminars, publio lecturings and specialistio symposia
etc. ).

6. The very important manner of activities of Industrial
Research Centre is also one closed oconneotion and co-operation



with the correspondeat local associations and organisations,
ococupying on the problems of Building Industry and the co-opera-
tion with the foreign similar centres.

Te It is necessary, that the ambitions of she Indusdrial
Research Centre, in the soope of its affirmation in the Research
Work in the field of Building Industry, would be oharaoteristic
by the attempts of one evident inocreasing of the correspondent
researchasrs levels and numbders as follouinhl masters of soiences,
‘dootorc of philosophy and doctors of loionoo'. These amditions,
don't represent one formal question, because the Research Work lavol
will bs, through the performings of adequates theses, undoubtedly
inoreased.

8+ I¢ §svery important also, that the ambitions of the
Industrial Researoh Centrs would be interwoven with the aspirations
for the improvement of the knowledges of its experts, engaged in
the Routine Work, conneoted with Research Work in Building Industry.
This sspiratiomocan be realised through the suitable trainings
and specialisations at corruvepondent foreign organizations.

9. The serious attention to the decisiong,concerning
the questiomsof the kinds, scope and volume of Research Work in
She field of Building Industry (BI), is neceseary, as the dasis
for congidering the question of researchers.

10 The problem of researchers, foreseen for the Researnh
Work in the field of Building Industry (BI), is undoubtedly the
most serious and most difficult. The adequate proposal, ooncerning
the solution of this problem,was given and it is necessary to pay
correspondent attention to it.

11 The aspiration, concerning the partioipation on the
correspondent national and international ocongresses and oonference
reforring $o the solentific problems in the Lields of Duilding
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Industey (3I), with the original papers (as results of common
Fesearehers work) can de alec as one spiritus movens in the soope ;
of the oomplete ambitions of the Industrial Ressarch Centre. §

12, Being in the disposition for more detailed proposals-
ooncerning the fields of Research Work, ohoosell after the consider-
ation of this Study by the ocomp@nent Centre's heads and experts-
the author expresses his hope, that the expositions of correspon-
dent prodlems, interpretations of adequate questions and the
underlinings of the most important variants of its solutions,
frame the necessary basic and alear ploturo, referrin; to the Heseevoh
Vork, oomprised in the complete Work of the Industrial Research
Centre, Tripoli, L.A.R., in the field of Building Industry for
vhose development there are Bany necessities, possibdilities and
perspectives,

b
I
i
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